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KAIETEUR FALL,

POTARO RIVER, ESSEQUIBO, BRITISH GUIANA.

The perpeurtionlar lieiRlit of the fall is 7U feet, or nearly five times tbe liciglit

of Niag-ara. The width varies from 350 feet in the dry season to 400 leet lu the

rainy season, and the depth of water passing over similarly ranges from a few

feet to 20 feet. The river, even in very dry i-eason, has a depth of 35 feet

about a quarter of a mile above the fall. The face of the fall is composed of

sandstone with a capping of harder conglomerate.

I'hutu hij C. W. Aiidirson.
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5, line 18, for "left" read "right."
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45,

41,

2,

"Macouria" read " Makauria."

"felstones" read "felsite."

"granitic-gneiss" read "granitite-gneiss.

"Granite-gneiss" read "Granitite-gneiss.'

79, in tiie 3rd column of the 2nd table,
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"Is." read " £1 10."
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THE GEOLOGY OF THE GOLDFIELDS OF
BRITISH GUIANA.

CHAPTER I.

INTRODUCTION.

The geological reconnaissances, the results of which are described in

the following pages, were commenced in 1897 by an examination of

the North-Western district of the colony, and completed in 1905 by
one of the Berbice River district.

The examination of the North-Western district was instituted by
the Government, at the request of some of the mining companies
interested in that district, to ascertain the truth or not of allegations

made that it was a volcanic district and not rich in auriferous rocks.

The examination having shown the incorrectness of this view, on the
motion of the Hon. G. Garnett, the Combined Court voted the money
necessar}^ for the examination of the other mining districts of the
colony.

The preparation of this Handbook is due to a suggestion by His
Excellency Sir Cavendish Boyle, K.C.M.G., Governor of Mauritius,
while acting in 1901 as Governor of British Guiana. Its completion
has been kept back by the delay occasioned by the examination of the
Cuyuni Eiver district and the carrying out of the many analyses and
petrographical examinations required.

Concise chapters dealing with the history of mining enterprise in
British Guiana, and with hhits to travellers through the colony, have
been contributed by F. Fowler, Esquire, Commissioner of Lands
and Mines.

Mr. C. Wilgress Anderson, F.G.S., F.R.G.S., of the Department of

Lands and Mines, has contributed a chapter descriptive of the natural
features and topography of British Guiana, with a sketch of its various
inhabitants, and one dealing with the facilities for transport in the
Colony.

A map showing the structure of the northern portion of British
Guiana has been recently published. The results of the geological
reconnaissances described in this book are recorded on it. It was
drawn by C. Wilgress Anderson, Esquire, F.G.S., F.R.G.S., the
geological details being inserted by myself.

During the journeys in the North-Western district, in the Esse-
(juibo, Potaro and Demerara district, and in the Mazaruni and Puruni
district, I was accompanied by H. I. Perkins, Esquire, I.S.O., F.G.S.,

B
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at that time Acting Commissioner of Mines, now Surveyor-General in

the colony of British Honduras.

In the journeys on tlie Lower Essequibo, Groete Creek and Cuyuni

River districts, Mr. C. Wilgress Anderson, F.G.S., F R.G.S., accom-

panied me and made the necessary route surveys. My thanks are due

to these gentlemen for the great assistance they have rendered, both

during the journeys and in the pi-eparation of the various reports and

maps. Mr. R. Ward, Agricultural Assistant in the Department of

Science and Agriculture, accompanied us during most of our journeys,

and rendered much assistance in the collection of rock specimens, and

by making visits to places which, on account of lack of time, were

otherwise inaccessible to the expeditions.

The accounts of the structural geology of part of the Upper

Demerara River and of the Mazaruni River above Sororieug, are by

Mr. Perkins ; while I am indebted to Mr. Anderson for those of the

Cuyuni River above Devil's Hole, of the Venezuelan and Brazilian

boundaries districts, and of the Berbice River.

Much use has been made, during the expeditions and the preparation

of this account, of the Geological Reports of Messrs. Brown and Sawkins,

of publications relating to the geology of Omai, by Dr. Emil E.

Lunowitz, Ph.D. ; of the " Geologisch-bergmiinnische Skizzen aus

Surinam,'' by Dr. G. C. du Bois ; of the "Guide Pratique pour la

recherche et I'exploitation de For en Guyane Frangaise," by Dr. Levat,

and of the published papers by Mr. E. G. Braddon. Where feasible

my obligations to them are noticed in the text.

I am also under obligations to the Indians and others who were

with the expeditions as boat-hands, and especially to Captain George

Cozier, who accompanied the expeditions to the Essequil)0 and Potaro

Rivers, to the Mazaruni and Puruni Rivers, and to the Cuyuni River as

steersman and boat-captain. During these expeditions he attained

considerable knowledge of the work of geological reconnaissances, and

his skill as steersman, his knowledge of the topography of the rivers,

and his energy and devotion to his work proved of high value.

I have received much assistance in making the numerous analyses

and assays required from John Williams, Esquire, F.C.S., Chief

Assistant Analyst in the Government Laboratory.

My special thanks are due to Dr. J. Harris Teall, F.R.S., the

Director-General of His Majesty's Geological Survey of Great Britain,

for the great assistance he gave me by examining many of the micro-

scopic slides prepared from the rocks of the North-Western and of the

Essequibo-Potaro districts.

G. F. Franks, Esquire, M.A., F.G.S., of Queen's College, has from

time to time assisted me by examining microscopical slides prepared

from the samples of rock collected during the expeditions, and l)y

reading many of the pi-oofs of my reports.

Acting upon the experience recorded by Messrs. Brown and Sawkins

in their Reports on the Geology of British Guiana showing that it

was practically useless to attempt the examination of the auriferous

districts of the Colony except during the drier i)arts of the dry seasons,
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when the waters of the rivers are very low, and the rocks aie exposed,
the field work, or more correctly the river work, has been done duriny
such times.

It has been objected that ray accounts of the structure of the
district are based mainly on the rocks exposed in the channels of the
rivers. But the reason for this is obvious—there are very few other
exposures of the country rocks.

The rocks of the hills, as well as those in the valleys, aie almost
invariably covered by heavy forest growths upon great thicknesses of

clay and sandy clays, the results of the decomposition of the rocks
in situ, which more or less completely hide the geological structure of
the country. A geologist may walk for many hours along the trails

and paths which here and there lead through the forest and not see
any indications of what the country is. The rocks he will most
frequently meet with will l^e masses of quartz and of concretionary
ironstone. Very occasionally he will tind in ravines near the heads of

small streams and creeks natural sections showing the country rock.
But during very dry seasons the beds of the rivers become exposed

over lai'ge areas, and their courses give excellent natural sections along
which the structure of the districts can be readily studied. The
scour of the river usually has removed the softer decomposing portion
of the rocks, and exctdlent representative specimens of them can be
easily obtained.

The rocks collected during the journeys have been subjected to
petrographical and chemical examinations, and tlie general results are
recorded in the chapter dealing with petrography.

Those desirous of studying the geological structure and petrograpliy
of the Guiana Goldfields in fuller detail than aj)pears in this Handbook
are referred to the following :

—

'• Rei^orts on the Physical, Descriptive and Economic Geology of British Guiana.''
By C. B. Brown, F.G.S., and J. G. Sawkins, F.G.H. .

"
. . . 1875

" Uber die Regionalen Veriinderungen der Goldlagerstatten " By Dr. Emil E.
Lungwitz '

. . 1899.

" The Lixiviation of Gold Deposits by Vegetation and its Geological Importance "
;

"The Placers of British Guiana." By Dr. Emil E. Lungwitz, from the
Mimng Jonrnal, liuUatnj (tiid Cuiniiicroial Gazette ..... 1900.

" Geologisch-bergmannische Skizzen aus Surinam." By G. C. du Bois . 1901.

' Beitrag zur Kenntnis der Surinam ischeii Laterit und Scliutzrindenbildungen."
By G. C. du Bois 1903.

" Guide Pratique pour la recherche et rEx[)loitation de Tor en Guyane Fran^aise."
By Dr. Levat 1898.

"British Guiana and its Mining Development." By E. G. Braddon, from The
Mining Journal, liailtcatj and Coitnncrctal Gazette ..... 1904.

"The Geology of the North-Western District." F.y J. B. Harrison and H. I.

Perkins 1897.

"The Geology of the North-Western District" (Part If., '"Petrology"). By
J. B. Harrison. With Notes on the Microscopic Structure of the Rocks,
by J. J. Harris Teall, M.A., F.P.S., etc 1898
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'

' Rocks of the Aruk.i District, North-Western District." By J . B. Harrison . 1 898

"Tlie Geology of the Essequibo, Potaro, Konawaruk and Demerara Rivers." By
J. B. Harrison and H. I. Perkins 1900.

"The Geology of the Mazaruni and Puruni Rivers." By J. B. Harrison and
H. I. Perkins 1900.

" The Geology of the Lower Essequibo River, the Groete Creek District and
the Lower Cuyuni River." By J. B. Harrison and C. Wilgress Anderson 1903.

" The Geology of the Cuyuni River, from Arawak Matope to the Akarabisi Creek."
By J. B. Harrison and C. Wilgress Anderson 1905.

"The Petrography of the Cuyuni and Mazaruni Districts, and of the Rocks at

Omai." By J. B. Harrison. With Notes on the Geology of part of the
Berbice River, by C. W. Anderson ....... 1905.

' Explanation of the Geological Map of Parts of Barima and Barama River." By
J.B.Harrison 1901.

" Explanation of the Geological Map of Parts of the Essequibo, Potaro, Konawaruk
and Demerara Rivers." By J. B. Harrison ..... 1901.

" E.Kplanation of the Geological Map of Parts of the Mazaruni and Puruni
Rivers." By J. B. Harrison 1901.

" Explanation of the Geological Map of Parts of the Essequibo and Cuvuni
Rivers." By J. B. Harrison 1906.



CHAPTER II.

(F. Fowler, Commissioner of Land.s mid Min/'n.)

HISTORY OF GOLD MINING IN BRITISH GUIANA.

The first recorded instance of mining for gold in British Guiana was
in 1720, when an expedition sought for gold in Berbice ; but the results

were not satisfactory, and the idea of finding any was abandoned.
Another attempt was made in 1740, when the directors of the Dutch
West India Company sent a mining engineer named Hildebrand to

explore the Mazaruni, Cuyuni and Essequibo Rivers. This also was
unsuccessful, though gold, silver and copper were reported to have
been found. In 1743 another expedition was despatched by van
Gravesande, then the Governor of Essequibo, which, like its predecessors,

ended in failure.

That gold existed in the colony in payable quantities was long
suspected, especially as it had been so found in French and Dutch
Guiana as well as in Venezuela; but it was not until 1863 that any
well-organised attemjit was made to jDrove this. In that year a
Company, composed of local and of English capitalists, and called
" The British Guiana Gold Company," sent an expedition to the
Cuyuni River. G4:)ld-bearing quartz was discovered at Wariri on the
left bank of the river about four days' boat journey from Bartica, but
owing to this district being in dispute between British Guiana and
Venezuela after starting work and erecting a small stamping-mill the
undertaking was abandoned.

In the eighties attention was again turned to the mining possibili-

ties of the colony, and several expeditions wei-e sent to the Essequibo
and Cuyuni districts, their results being very encouraging. No records

are obtainable of the yields prior to the year 1884, in which the export
of gold from the colony is recorded as amounting to 250 ounces.

Subsequent to this time systematic and more expensive prospection
was carried on, resulting in rich finds being made in the Cuyuni,
Puruni and Essequibo Rivers districts from 1886 to 1888. There was
no longer any doubt that gold existed in paying quantities in the
colony, and many of its inhabitants turned their attention to prospecting
for it.
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Legislatidii now became necessary, and the (iovennnent bnniiilit

into force the first set of mining regulations in 18(SG. Viewed in tlie

light of subsequent experience these were very cumbi-ous, but tlie fact

that the gold-mining industry was recognised by the (lovernment
gave a great impetus to it. Speculation became rife in the

colony, and many companies were formed to work the claims already

located and to prospect in new country. This induced many of

the labouring population to go to the interior, wages being at very
high rates.

The method then adopted and since carried on successfully to

obtain the precious metal was that of alluvial washing, the Omai
district on the left bank of the Essequibo liivei- l)eing one of the most
successfully worked in this wa}'. It has been roughlv estimated that

about 24,000 ounces of gold were obtained from the Omai placers in

two and a quarter years from the commencement of working them.
Attention was directed in 1890 to the numerous outcrops of ([uartz

which were found to exist in some parts of the gold-bearing districts

of the colony, and miners from Europe, North Amei-ica and Situtli

Africa visited the colony for the pui-pose of testing the capabilities of

these reputed reefs. Large areas were located, notably at Kanaimapoo
and at Appaparu on the Demerai'a River, and in the vicinity of

Arakaka on the Barima River. Companies were floated to work these

locations, and quartz-crushing mills were erected on several of the

properties. Unfortunately none of these enterprises were successful,

the Barima mine being the only one which produced gold in any
quantity from the quartz crushed, and after producing about 8,000

ounces of raw gold in two years this mine was closed down in 1897.

The cause of the non-success of the mines was largely the installation

of the mills, and the commencement of crushing operations before the

mines were sufficiently developed to ensure their mills being fully

supplied with gold-bearing quartz.

Recently the properties at and near the Barima mine have been

acquired by an English company, and the work of re-opening and
developing the mines has been systematically carried on, with very

favourable indications.

Towards the latter end of 1903 the outcroj) of a gold-bearing

quartz reef was discovered on the claims owned by a man named
Peters, which are situated on the right bank of the Puruni Ri\ er, a

tributary on the left bank of the Mazaruni River. These claims were

purchased I)y an American syndicate, which at once commenced
development work, resulting in a very lai-ge reef of auriferous quartz

being exposed. A mill with fifteen stamps has consequently been

erected there and crushing operations started. The prospects of this

mine are very promising.

This successful result has attracted atteiition, and prcspections for

aurifei'ous quartz reefs are now being carried on in many of the mining

districts of the colony.

After alluvial washing had been carried on foi- some 3fears with

marked success at Omai in the Essequibo River district the various
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claims located there were purchased by a syndicate of German

capitalists styled the Guiana Company, and after very extensive

prospecting machinery for the purpose of working the ground by

hydraulicing was erected. This work has been carried on since

January, 1993, with satisfactory results, 27,123 ounces of gold having

been the result of the work to the 31st March, 1907. As subsidiary

to the hydraulicing work dredging has been employed at Omai with

some success.

The bed of the Konawaruk River is in places gold bearing, and a

commencement of dredging operations has been made there with very

promising returns.

Land on the banks of the Mahdia creek, Potaro River, has also

been granted for dredging purposes. Very large areas of land exist in

the colony, which carry gold in quantities that will pay to work either

by hydraulicing or by dredging.

During the earlier 5rears of the gold-mining industry from time to

time miners when washing up the gold productions found small

diamonds in the pans. The occurrence of these stones attracted little

attention until an expedition to the upper reaches of the Mazaruni

River in the year 1890, whilst seaching for gold found small diamonds

in some numbers. During the next two or three years other

expeditions to the same district were made with the object of searching

specially for the gems ; but although diamonds were found in consider-

able numbers their value was not sufficient to cover the very heavy

expenses of their exploitation, and the search for them practically

ceased until 1900. In that year a company, styled " The British

Guiana Diamond Syndicate," located 2,000 acres of land on the

Putareng creek, Mazaruiii River, and obtained from the Government

a concession to mine thereon for precious stones. This was followed

by a rush to this district, where large areas of land were located for

which licenses were taken out. The output of diamonds for the year

1900-01 amounted to 4,981 stones, weighing 740"6 carats. Since that
' year diamond washing has been continually pursued in the Putareng

district.

Diamonds have been discovered in the Kuribrong River, a tributary

of the Potaro River, and a considerable numl^er of stones of good quality

and fair size have l^een found there.

So far the stones found in the colony have been small, averaging

from ten to fifteen to the carat.

The total number of diamonds recorded at the Department of Lands
and Mines from the inception of the industry of mining for diamonds

in 1900 to March 31st, 1907, amounted to 731,240, weighing 49,590

carats.

It has been found necessary from time to time to amend the Regu-

lations in connection with the mining industries. In 1903 all the

regulations relating to mining, both for precious metals and for gems,

were amended where necessary, and consolidated. They have since

been slightly amended in some minor details, and have been published in

a volume handy for reference, and form an Appendix to this Handbook.
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The following table, taken from the official records, shows the

progress of the gold-mining industry since the year 1884 :—

Years.
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(C. WILGEESS ANDERSON, E.G.S., F.K.G.S.)

GENERAL PHYSICAL AND TOPOGRAPHICAL FEATURES
OF BRITISH GUIANA.

Situation and Extent.—The region called Guiana, or Guyana,

stretches along the northern coast of South America from the mouth of

the Orinoco River to that of the Amazon River, and inwards to Brazil.

The only European possessions in South America are three in

number, and are situated on the central portion of this territory,

which is divided into the colonies of the British, Dutch, and French

Guiana.

Of these colonies, the most westerly is that of British Guiana,

which extends from the eastern limits of Venezuela, westward to Dutch
Guiana, and north of Brazil to the coast on the Atlantic Ocean, its

extreme limits touching the parallels of 0" 41' and 8° 33' 22" north

latitude, and the meridians of 56^ 20^' and 61 '^ 23' 24-7" west

longitude.

British Guiana has a seaboard of about 270 miles trending in

a south-easterly direction, with a mean depth of about 500 miles, and
is equal in extent to the combined size of England, Scotland and
Wales, the area being about 90,000 square miles, most of which is

densely covered with exuberant primeval forest, but in some parts

there are broad open flats and undulating grassy plains, or savannahs,

and mountainous grass-clad country.

Physical Features. The Alluvial Belt.—The colony may be divided

broadly into two low-lying belts near the coast and a hilly and moun-
tainous hinterland, which constitutes by far the largest area.

The coast lands are flat and for the most part swampy, being

depressed slightly below the level of ordinary spring tides, so that

sea-walls and other defences have had to be constructed to protect the

settled parts of the coast lands from being flooded by high tides. They
form part of an alluvial belt which rises gradually from the sea-level

and extends inland for a distance varying from 10 to 40 miles,

and which is composed of variously coloured clays with intermediate

laj'ers of sand and peat, the latter being locallj'- known as pegass.

The margins of this formation along the sea and rivers are covered

with a dense growth, consisting principally of mangrove (B/iizophora

mangle) and of courida [Avicenna, nitida), which form natural sea

defences, the former being found along tlie M'estern and the latter

along the eastern ])arts. Behind this grf)wth are flat grassy savannalis
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interspersed with forest, consisting mostly of Aeta and Trooli palms
{Mdiiritia flexuosa and Manicarin nanifcra), wliilst in some parts the

land is covered with a dense jungle. It is on this lielt that all the sugar
estates and by far the greater part of the cultivated areas are situated.

Thi'. t>aiid and Clan Jlilf.—The alluvial Ijelt is succeeded by a
slightly elevated and undulating belt composed of sandy and clayey

sedentary soils, derived from the disintegration of the various country
I'ocks in situ, and traversed in some j^laces by sand dunes which inse

from 50 to about 180 feet aVjove the sea level. This second belt

commences at the Waini River, in the North-Western district, and
gradually increases in width as it extends towards the eastern boundary
on the Courantyne, in the vicinity of which it attains its greatest depth
at about 100 miles inland. Grass-covered downs occur on the banks
of the Berbice and Courantyne Rivers, but the greater parr of this tract

consists of hi'jh forest, and along the river margins and in the 1(jw

valleys Mora trees [Dimopliandra mora) grow plentifully.

Till' Hintpvland.—Beyond these belts southwards, the country rises

between the river vallej'S, which are in many jaarts swampy, and as it

approaches the sources of the larger rivers attains a height of about
900 feet above the sea level at the source of the Takatu, the w^estern

boundary, and about 400 feet above the sea at the source of the

Courantyne, the eastern boundary. This more elevated portion occupies

aiiout eleven-twelfths of the area of the colony. It is diversified

by numerous low hills and valleys, and contains three principal

mountain ranges, several irregularly distributed smaller ranges, and in

its southern and eastern parts many scattered, isolated mountains, none
of the last mentioned being more than 1,500 feet above sea-level.

The eastern portion is almost entirely forest-clad, yet the country

on the western side of the colony, between the Rupununi and Ireng

Rivers and extending southwards from the Pakaraima Mountains to the

Kanuku range consists of an almost flat grass-clad plain or savannah,

elevated about 300 feet above sea-level, in which, in the vicinity

of and bordering upon the many streams by which it is watered,

are patches of woodlands. From tlie Kanuku Mountains southwards

to about six miles from the sources of the Takatu and fiom that liver

eastwards to a considerable distance beyond the Rupununi there is an
extensive and undulating elevated savannah with similar patches of

woods along the valleys of the many streams by which it is drained.

Beyond this the extreme southern part of the colony is entirely forest-

clad.

PRINCIPAL topo<;kaphical features.

On looking at the map of the colony the most striking features in

it are the many lai-ge rivers by which the country is ti-aversed, and

the numerous tributaries and branch-streams by which it is copiously

watered, together forming a vast net-work of waterways over the colony

which, in the absence of roads, furnish a ready, if somewhat ditticult,

means of access to the inteiior.
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KAI ET EU R FALL
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SHOWING CONGLOMERATE LEDGE AND CAVE.

Fkoto hi/ C. IT. Anderson.







To face pay; U.]
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KAIETEUR FALL, POTARO RIVER.
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All the rivers of the colony are impeded ahove where the tide

reaches at various distances fiom the coast by numerous rapids,

cataracts and falls, which render the navigation of the upper reaches

difficult, and in some parts dangerous.

The largest of these falls is the Kaieteur on the Potaro. which has

a width, in the rainy season, of nearl\ 400 feet, with a perpendicular

drop of 741 feet over an indurated ])ed of conglomerate overlying

relatively soft strata of sandstone, and which is succeeded for about

three miles below by a series of very large cataracts having a further

drop of 81 feet.

Rivers.—Of the numerous river-systems there are six principal

ones, viz. :

—

(1.) The Essequibo and its principal tril)utaries the Mazaruni and

Cuyuni

;

(2.) The Courantyne and its tributary the New River

;

(3.) The Berbice and its tributary the Canje

;

(4.) The Waini and its tributary the Barama
;

(5.) The Demerara
;

(6.) The Barima.

These, together with the following smaller ones, the Abary,
Mahaicony, Mahaica, Boerasirie, Poraeroon and Maruka Rivers, flow to

the Atlantic Ocean.

In addition to the above-mentioned rivers, there are the Takatu
and its tributary the Ii-eng, which meet together at 3'^ 34' North
latitude and form the Brazilian boundary. The Takatu flows thence

to the Rio Negro, the waters of which join the Amazon.
The Essequibo, the largest river in the colony, rises in 0" 41' north

latitude, about 850 feet above the sea level and. flows in a northerly

direction for some 600 miles. It is joined at Bartika, about 40 miles

from its mouth, by the ]\lazaruiii River, a tributary which is itself

joined at Cartabo, five miles above Bartika, by another trilnitary called

the Cuyuni River, all these combining to form an estuaiy with a width

of about three miles below their junction, and which expands to a

width of fourteen miles at the mouth containing as it approaches the

sea three large islands, each of which is about twelve miles in length,

and in addition many smaller ones. The river is navigable for large

vessels as far as Bartika, and for small launches to the foot of the first

rapids, eighteen miles above that point. Beyond this its course is

broken by many rapids, and cataracts, and about five miles above the

junction of the Rupununi the Essequibo River is practically unnavigable

on account of the many long series of cataracts and falls which obstruct

its course.

Of the smaller triljutaries flowing into the estuarv of the Essequibo
River, the most notable are the Su])inaain, the Groete and the

Macouria.

The largest tributaries of the Essequibo are the Mazaruni and
Cuyuni Rivers, the Potaro, the Siparuni and Burro-burro, the Rupununi
and Rewa, the Kuvuwini, and the Kassi-kidju Rivers.
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( )1: these rivers the Mazaruni has the most singular course. Rising
in the Merume Mountains about 2,400 feet above the sea-level it flows

southward for some distance, then curving round to the west it turns
in latitude 5*^ 34' north in a north-westerly and then northerly direction

to the Peimah Falls. In this part of its course many lofty falls occur
Thence following a south-easterly direction to the mouth oi the

Merume, it approaches to within twenty miles of its source, having
described roughly almost an oval. Continuing with a tortuous course

south-easterly to the Teboco Falls in north latitude 5° 45' 29", it turns
thence to the north-east and flows through comparatively level countiy
to join the Esse((uil)0. Below the Peimah Falls bars of rock cross the

river in many places, giving rise to numerous rapids and low cataracts.

Its most important and largest tributaries are the Puruni, Merume,
Kamarang, Kako and Kukui Rivers.

The Cuyuni, which rises in Venezuelan territory, through which it

flows for a consideral)le distance, forms the Venezuelan boundary of

the colony from below the mouth of the Wenamu to that of the

Akarabisi, along both of which tributaries the Venezuelan boundary
extends as far as their sources. It has a generally westerly course as

far as Tinamu Cataract whence it turns towards the south-east and
follows this course until it joins the Mazaruni. It flows through a
hilly although a comparatively low part of the colony, but its cnurse is

nevertheless obstructed by many rapids and cataracts, which form
serious impediments to navigation. Of the comparatively few large

tributaries of the Cuyuni the following may be mentioned—the Oko,
Arimu, Kopang, Iroma, Akarabisi, Ekereku and Wenamu Rivers.

The Potaro and Siparuni Rivers, and the tributary of the latter, the

Burro-burro, which falls into it about five miles above its mouth, take

their rise in the Pakaraima Mountains and flow thi-ough country covered

with high foi'est. Their courses are broken by many high waterfalls

and cataracts, the highest and most striking of these being the Kaieteur

situated on the Potaro River which has ah-eady been descx'ibed.

The Rupununi River joins the Essequibo in 4° 2' 52" north

latitude, and gives access during the rainy seasons to the elevated

grass-clad plains or savannahs, on which at the present time a

large number of cattle are being raised. During the height of

the dry seasons the river becomes very shallow, its course being

impeded by many sandbanks and rapids, and during this time it

can only be ascended with great difliculty and much loss of time,

or sometimes not at all. Its many inlets and large lake-like ponds

on both banks form a feature common also to the upper parts of

the Berbice River. Its largest tributary is the Rewa or Illiwa,

which is itself joined by the Quitaro, and both flow through country

covered with high forests.

The Courantyne River, which forms the eastern lioundary between

the colony and Dutch Guiana, rises in 1" 48' 30" north latitude,

a>)Out 140 miles to the east of the Essequibo River. The water-

shed from which it I'ises separates its head-waters from those of the

rivers flowing to the Amazon system, and is only about 400 feet
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above sea-level. Its course is much impeded by many rapids and

cataracts as far down as Tiniehri Rock, in latitude 4° 40' north,

below which it is navigable for sailing craft and the smaller river

steamers. From its source it flows in a north-north-westerly direction

approaching to v/ithin from twenty-five to thirty miles of the Essequibo

River near the fourtli parallel of north latitude, thence its course is

north-north-east to the Atlantic Ocean, into which it discharges it.s

waters by an estuary about seven miles wide. The principal of

its few large tributaries are the New River, the sources of which

approach those of the Esseciuibo River, the Aramatan, near the source,

and the Nickeri, which enters near the mouth on the Surinam side.

The Berbice River is divided near its mouth into two channels

by Crab Island, the width there being about three miles from bank

to bank. The source of the Berbice River has not as yet been

determined, but it is probably situated in the vicinity of the third

parallel of north latitude. Its tortuous course through th« low

alluvial and sand and clay belts is navigable by sailing craft and

steamers for a longer distance inland than are any of the other rivers of

the colony. The steamer terminus is nearly opposite the mouth of

the Ituni in 5° 33' north latitude; but during the rainy seasons it

is navigable for small craft as far as the first rapids at Marlissa, in

4° 45' north latitude, to the foot of which the influence of the tide

extends. In the dry seasons beyond the mouth of the Ituni the

river becomes very shallow, its bed being filled by many broad and

extensive sandbanks.

The first large cataract on this river is the Itabru, in 4° 49'

north latitude ; thence to the Christmas Falls, in 4° 41' 45" north

latitude, its course is obstructed by numerous rapids and low cataracts.

Beyond this its course is sluggish. Both below and above Itabru

a striking feature of the river is the many inlets and lake-like lagoons

which occur on both banks, in some of which that now famous lily, the

"Victoria Regia," was first discovered growing, and so named by

Sir Robert Schomburgk. The largest of its numerous tributaries are

the Canje, the Wironi, and the Wikki.

The Waini, with its confluent the Barama, together with the

Barima River, and their many large tributaries and numerous streams,

are situated in that forest-covered part of the colony known as the

North-Western district, which extends from the Amacura River on

the west (the upper part of this river forming the western boundary

between the colony and Venezuela) eastwards towards and near to the

Maruka River, and southward from the Atlantic Ocean to that portion

of the Imataca mountains, which also form a part of the western

boundary of the colony.

These rivers are of great importance, as they furnish easy means
of access and transportation to and from the low-lying agricultural

districts near the coast, and the gold-bearing, forest-clad districts

further inland, for they are navigable by steamers and motor-launches

for long distances inland. Only in the upper reaches for a short

time during very drj'^ weather do they become too shallow for launches
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to luu. As the Imutaca spurs are approached, their head-waters are

broken by i-apids and cataracts. An interesting and useful feature

of all the rivers in and ai-ound this district are the many waterways
by which, at varying distances inwards, they are connected with one

another, and by which it is both possible and practicable to journey

from one to another entirely inland. Indeed, the facilities for

transportation, more especially in the parts nearest the sea, but

throughout the greater part of this district are so great as to render

the making of roads almost unnecessaiy, and it is for this reason that,

although couiparativelj^ recently opened up, this part of the cf)lony

has perhaps been the most thoroughly explored.

The Demerara River, although commercially the most important

and best known of all the rivers in the colony, is, compared with

some of those already described, a small one. As the greater depth

at the bar admits of large vessels entering this river with more
security and ease than is the case with any of the other rivers in the

colony, Georgetown, the capital and principal port of the colony,

has been established on its east bank at its mouth, which is there

three-quarters of a mile wide, and furnishes a safe harbour for the

many steamers and sailing vessels which frecjuent the port. The
Demerara River takes its rise in the small mountain-range called

the Maccari, which is really an off-shoot of the great Pakaraima

range. It has a generally northerly course, and flows between the

Essequibo and the Berbice Rivers ; the river is navigable for steamers

for nearly 80 miles upwards from its mouth, and beyond this for

launches for about 24 miles further up as far as the Malali Rapids,

where the influence of the tide ceases. Above Malali the river is

again navigable for launches as far as Kanaimapoo, above which are

the Kumajjaru Rapids, where the Demerara River approaches nearest

in its course to the Essequibo River. The first great cataract on this

river is situated a short distance above Kumaparu, in latitude 5° 18'

north, and is known as the Oruru-Malali or Great Falls. Beyond
Oruru-Malali the river is sluggish, and is again navigable for boats as

far as the Cannister Cataracts where it divides into two streams. Its

forest-clad banks are flat as far uj) as the second or sand and clay belt,

where the sand-hills occur and form the first high land.

The most important and largest of its many tributaries are the

Madawini, Kamuni, Hauraruni, Haiama, Tenabu and the Manabadeen.

The smaller rivers of the colony flow almost, if not entirely, through

the low-lying alluvial and the clay and sand belts. Of these streams the

most important are the Pomeroou, Mahaica, Mahaicony and Abary.

Being navigable for small craft almost u}) t(j their sources they aflbrd

easy means of transport to a large number of East Indian, Portuguese,

and other settlers who have taken up grants of Crown land for agri-

cultural purposes, and have established small farms along their banks.

Jfou/itain, Baiufes.—One of the most prominent features of the

country is the great central mass of mostly flat-topped mountains,

known as the Pakaraima Group or Chain, which occupies the most
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Plate 4.

SOUTHERN EDGE OF MOUNT RORAIMA.

Sandstone Mountain and Elevated Table-laud 8,635 feet above sea level, and rising with perpendicular

cliffs of about 2,000 feet to a height of about 5,000 feet above the surrounding plateau.

Photo hy C. TT'. Anderfo».
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western porti(jn of the interior of the culuny, and stretches southward

from the Cuyuni River to within 30 miles above the mouth of the

Ireng River, and eastwards to the Essequib > River between the

Potaro and Rupununi Rivers, whilst certain s^jurs of these mountains
continue beyond the Essequibo River right across the colony as far as

the Courantyne River.

The bulk of these mountains form a successive series of terraces and
broad, undulating plateaus, with bold, and in some cases, perpendicular

sandstone escarpments varying in Jieight from about 1,200 feet to over

2,000 feet, and eventually forming a large undulating tableland at an
average height of about 3,500 feet above the sea level. In many parts

of the mountains and tablelands great and deep gorges have been
eroded liy the rivers and streams which traveise them. They attain

their greatest height at Mount Roraima and Mount Kukenaam, both

of which rise over 8,500 feet above the sea. The portion of this range,

which extends westward and down the southern bank of the Mazaruni
River to the vicinity of the Teboco Cataracts, retains the striking

tiat-topped features, and is known as the Merume Mountains.
The elevated tableland (8,635 feet) of Mount Roraima is about

twelve square miles in area, and on it the bouHdaries of the colony,

with those of Venezuela and Brazil, meet at a common point. This
very remarkable mountain, together with Mount Kukenaam, is

a part of one of the most extensive sandstone formations on the globe,

and they both rise with perpendicular clifi's of sandstone 2,000 feet in

height above the base of the surrounding country. Although Mount
Roraima has, to some extent, been explored by several parties,

amongst whom may be mentioned Sir Everard im Thurn, and
Mr. H. I. Perkins, I.S.O., Messrs. Quelch and McConnell, and the
Venezuelan Boundary Commissioners, theie still remain many unsolved
problems to attract the attention of the explorer, and many further
discoveries, more especially for the botanist, on this and the other
somewhat similar remarkable mountains of this range.

Of these other sandstone mountains, the highest (about 7,000 feet

aliove the sea) and most conspicuous are the curiously shaped ones of

Iwalkarima, Eluwarima, Ilutipu, and Waiaka-piapu, the last-mentioned
resembling an obelisk with a truncated head. None of these have as

yet been explored. Many extraordinarily high waterfalls descend
over the perpendicular cliffs of most of these mountains, those at

Roraima and at Kukenaam having sheer drops of nearly 2,000 feet.

The Pakaiaima Mountains are partly covered with forest, more
especially in the valleys, but the greater portion of the elevated

l)lateaus formed by this range are grass-clad, as are also the mountain-
heights towards the south. In the valleys, and on certain of the
slopes, high forests are found ; but on the higher elevated plateaus the
forest becomes very stunted and forms very dense and impenetrable
thickets. The highest plateaus, such as Mount Roraima, are mostly
bare, exposed expanses of rock, between the crevices of which grow
many rare and curious orchids and other flowering plants, besides some
low bushes and extremely stunted trees.
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The sandstones of this range form mountain-caps, and terraces on
the slopes, which rest on igneous and metamorphic rocks.

The part of the range of the Imataca Mountains, situated on the
western extremity of the North-Western district of the colon)' rises

fi'om 800 to 1,500 feet above sea level, and divides the waters flowing
to the Orinoco and Cuyuni rivers from those of the Amacura, Barima
and Barama rivers which flow directly to the Atlantic Ocean. The
watershed on this range extending from the source of the Amacura
around the source of the Barima to the source of the Akarabisi, forms
part of the western boundary of the colony with Venezuela. These
mountains consist of igneous rocks, principally granite, (juartz-

porphyry, felsite, porphyrite and diabase, and are entirely forest-clad.

Lower spurs of this range extend eastwards beyond the source of

the Waini lliver ; and others reach as far as the Essequibo estuary,

where they give rise to the Groete Creek and tributaries, and are

known as the Blue Mountains.

The Kanuhih Mountains.—Rising above the plains to the south

of the Pakaraima Group are the Kanuku Mountains, none of which
exceed 2,000 feet in height above sea level. The range commences at

the Takatu, and continues in a westerly direction to the Rupununi
River and beyond it as far as its tributary, the Quitaro, dividing the

elevated savannah into two nearly e([ual parts. The Kanuku
Mountains are entirely forest-clad.

Ranges and Mountains of Less Importance.—Of the smaller

irregularly distributed ranges of mountains the following may be

noticed :—The Maburima or Aruka Hills, near the Aruka River,

which are the nearest hills to the coast, the Arisaru Hills, which
extend from the lower Essequibo River to the Demerara River, their

altitude being about 800 feet, the Maccari, between the Essequibo

River and the Berbice River, and the Makarapan near the mouth
of the Rupununi River ; the two ranges last mentioned, although

detached, are really outliers of the Pakaraima Range.
To the south of the above are the smaller ranges of Tamutan and

Kusaad, situated between the Takatu and the Rupununi Rivers.

Further south are the Karawaiming Mountains, in the vicinity of

the source of the Quitaro River, and the partly grass-clad Ussari Moun-
tains, which are near the source of the Kassi-kidju ; both of these are

unexplored. The most notable of the many isolated mountains are

Sheriri, Piniette, Shuna, Wamuriak-Tawa and Win Tawa. The main
sources of the Takatu River are in the two last-mentioned.

It may be observed that, in conformity with the general distribution

of heights which obtains in the two continents of America, the greatest

heights are on the western limits of British Guiana, and that both the

mountain ranges and the general level of the country diminish in height

as they extend eastwards.



CHAPTEK IV

(C. WiLGEESS ANDEliSON, F.G.S., F.K.G.S.)

THE COUNTIES, TOWNS AND SETTLEMENTS OF BRITISH

GUIANA.

The rolony is divided longitudinally into the counties of Demerara,
Essequibo, and Berbice. These three counties ai'e to some extent
projiortionate in their areas to the lengths of the rivers on both sides

of which they extend, and from which they take their names. That of

Demerara, although by far the smallest, is the most important and
the best known, for in it is placed the cajjital and the principal port of

the colony. For this reason the name of this county is often, but
erroneously, used to designate the whole of British Guiana.

Georgetown, the cajiital and principal port of the colony, is situated

at the mouth of the Demerara river on its eastern bank in 6" 49' 29

"

north latitude, and 58° 09' 52-5" west longitude. (Site of the Georgetown
post office.)

Georgetown has a good harbour, is well laid out on flat land with
wide streets running at right angles to each other, and it contains a

population of about 60,000.

The only other town in the colony is New Amsterdam, the former
capital and the chief port of Berbice. It is situated about five miles
from the mouth on the eastern bank of the Berbice River, and it has a
population of about 9,000.

There are many large and small villages scattered along the sea coast,

and on the margins of the rivers near the sea. In the county of Demerara
the most important of these are Plaisance, Beterverwagting, Buxton,
Belfield, Victoria, Fellowship, Den Amstel and Bagotville.

The most important places in the county of Essequibo are Suddie,
situated on the west bank of the Essequibo river which is known as the
Aroabishe or Arabian coast, and Bartika at the junction of the
Essequibo and Mazaruni rivers. The Penal Settlement is very pleasantly
situated on a low range of hills on the west bank of the Mazaruni River
near the junction of the Cuyuni and Mazaruni Rivers.

In the North-Western division of this county the more important
Settlements and Government Stations are Morawhanna, Arakaka and
Barramanni.

C
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THK POPULATIOX OF BUITISH GUIANA.

The estimated population of British Guiana is about 300,000,

distributed as follows :

—

On the settled coast-lands and the lower river banks there is a very

mixed population. Negroes and coloured natives of the colony and of

the West Indian Islands and East Indians preponderate. There are

also a few Chinese and some half-bred South American Indians. There
are a fair number of Portuguese, and comparatively few Europeans of

other nationalities.

On some parts of the coast-lands, and especially in the hinterland,

there are several tribes and sub-tribes of al)original Indians. The low
swampy western sea coast between the Barima and the Essequibo rivers

is favoured by the Warraus, who are only a small tribe. In the vicinity

of these coast-lands and along the lower reaches of the rivers the

Arawaks have their homes. They are the most civilised of all the

aboriginal Indians.

On the Upper Barima, Barama and Cuyuni Rivers the few remaining

Carib Indians dwell. There ai'e many villages of Akawois and of their

near relatives, the Patamonas, in the country around the Mazaruni, the

Upper Potaro and the Ireng Rivers. In the vicinity of the Lower
Rupununi River and that of the Lower Ireng River the country is

sparsely peopled by the Macusis. Between the Ujiper Rupununi and
the Takatu Rivers a small tribe called the Wapisianas dwell, and next to

them, southwards, the Tarumas live. In the vicinity of the head streams

of the Essequibo River an exceedingly interesting tribe called the

Wai-wois have their habitat. Of these and of other small tribes along

the southern boundary of the colony but little is at present known.

THE CLIMATE OF BRITISH OUIANA.

The climate of British Guiana is, as would be expected from its

geographical position, hot, but it is not unhealthy. The temperature

ranges fmrn 75 to 90 degrees Fahrenheit. The seasons are divided into

dry and wet. There is a long dry season from the middle of August to

near the end of Noveml)er, and a shorter, less sharply defined one in

March and April ; the remaining two periods are termetl the short and
long wet seasons respectively. But the long dry season is the only one

of these that is sharply marked in every year, the short dry season not

unfrequently turning out a very wet one whilst the short wet season is

at times a period of more or less well-marked drought.
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CHAPTEE V.

GENERAL GEOLOGY.

1 . The Coast-Lands. —The coast-lauds of British Guiana form a

plain of marine alluvium, interrupted in a few places by low hills

of more or less decomposed country rock, as, for instance, the Maburima
and Issorora hills in the North-West, and the hills at Santa Rosa and
at Macaseema in the Pomeroon district. The alluvial plain is also

traversed by lines of sand-dunes forming low ranges seldom exceeding

thirty to forty feet in height in this jxirt of the colony. The sands

of these hills consist of white quartz, and the grains are, in the majority

of cases, well rounded, showing their wind-blown origin. The alluvial

deposits are of considerable but unknown thickness. As they rest upon
beds of pipe-clay or impure kaolin it is a matter of great dithculty to

decide whether the borings for undei-ground waters, which have from
time to time been made in various parts of the coast-lands, have been
wholly in the alluvium, or have, as they certainly have done in some
cases, penetrated through these beds into the underlying residuary

clays. In places, however, the alluvial deposits have been proved for

depths of over two hundred feet, and it is possible that in many places

their thickness far exceeds this. The cores of the borings show that

the alluvial deposits consist of beds of more or less indurated marine
muds and sands which have been laid down so as to form beds of clay,

of mixed clay and very fine siliceous sand, locally known as " caddy,"

and of siliceous sands varying much in texture,^—some beds consisting

of sand of extremely fine texture, others of coarser grain, while others

again approach in character fine grits or gravels. In places some of

the beds contain considerable quantities of decomposing vegetable

debris, and these, when drilled into during deep well-sinking operations,

in some cases give off inflammable mixtures of gases containing mar>^h

gas in considerable quantities. In places the ettusionof the gases has been
accompanied by that of small quantities of petroleum, a decomposition-

product of the organic matters. The geological age of these beds is

uncertain, the lower parts may be of late Tertiary or of Pleistocene age,

while the parts now bordering the coast-line are undoubtedly recent.

I am inclined to think that their age is, in part at least, similiar to that
of the Moruga sands of Trinidad. The sand-beds of these deposits are not
unfrequently exposed in the cultivated parts of the coast-land, where
they are known as sand-reefs. These form in places oval patches of

land raised a few feet above the general level of the surroundinir
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argillaceous soils, and in others give rise to long narrow ridges somewhat
raised above the general level of the land which they traverse. Their
mode of occurrence indicates that they are purely local modifica-

tions of the alluvial deposits,—sands sejjarated from the mass of the

marine silt l)y the action of local currents and of the waves,—and thus

tlie sand-beds form more or less lenticular beds occupying, as a rule,

no great area. They are, in my opinion, very distinct from the beds
of sand which characterise various 2:)hases in areas where the land

is either rising or falling to any extent in the vicinity of a shallow

sea.

The general evidence indicates that Bi'itish Guiana occupies one

of the most stable areas of the earth's surface,—one which has been \ ery

slowly rising through long ages,—this slow movement having given rise

to the low rapids which usually mark the termination of the tide-way in

the rivers, and possibly which has so altered the contour of parts of the

continent on which the colony is situated as to change the main lines

of drainage, and thus to make the rivers relatively small streams

traversing the deeper parts of the courses and valleys ex'oded by their

predecessors in earlier periods. During a stage in this slow upheaval

the low hills already mentioned as occurring in a few places in the

alluvial const-land were in turn rocks and small islands in the shallow-

ing sea which then surrounded them, as now they are surrounded by
an apparently unbounded expanse of forest or of marsh.

A remarkable feature in parts of the alluvial coast-land is the

occurrence of extensive beds of a kind or peat. This is locally known
as " pegass," and consists of the more or less altered remains of ferns,

mosses and sedges, and of other marsh-loving plants. It resembles in

its general characters the upper layers of vegetable matter which are

found in peat-bogs in temperate climates. As far as my observations

go it is never as compact as in true peat. This is pro))al)ly due to the

deposits of it being seldom more than from two to four feet in thickness.

As pointed out by Sir Charles Lyell in his " Principles of Geology,"

a large portion of the sand and clays of the alluvial deposits has been

brought by the currents from the mouth of the Amazon River ; the

burden brought by the present rivers of the colony from the higher

districts through which they How having been, during recent periods,

a very subordinate factor in the accumulation of this widespread

formation ; although perhaps in earlier times, before the land had risen

to its present level, the river-borne silt may have contributed a larger

quota to the mass.

The Foreat Lands and Residuary Deposits.—The alluvial strata

extend to depths varying from five to, in places, as much as thirty-five

miles from the coast-line, and rest upon beds described by C. B.

Brown as " sand and clay deposits." This widespread formation may
be seen for many miles along the courses of certain of the rivers, as, for

instance, the Barima and the Barama in the North-Western district, the

Essequibo and the Detnerara Rivers. I have included in the alluvial

deposits the portion of Brown's sand and clay deposits which appears to
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have been penetrated by the various borings which have been made in

the coast districts. I regard the so-called valley-gravels, the sand and

clay beds of C. B. Bi'own, as consisting mainly in the districts through

which I have travelled, of arenaceous, argillaceous, and laterite beds

arising from the decomposition and detrition of granites and gneiss,

of quartz-porphyries and porphyrites, and of hoi'nblendic and augitic

rocks. They consist of more or less arenacous clays, varying from white

and cream-coloured to dark-red or chocolate-coloured, according as they

have been derived from acidic, non-ferruginous rocks or from basic, more
or less ferruginous ones. These are generally covered by varying thick-

nesses of white, cream-coloured, yellow, or ochreous loams and sands, the

latter characterising the districts where the leaching and elutriatiou of

the decomposed rocks by the slightly acidic soil waters of the tropical

forests and by the rain have been more intense. In places the sandy

upper layers have been rearranged by the action of flowing waters or

of the wind, the sands and gravelly particles have been collected into

hollows, or form wind-blown dunes, the layers of wdiich not unfrequently

show false bedding. In the neighbourhood of masses of the more basic

rocks the gravelly sands are in places cemented together by a liinonitic

cement, and give rise to ferruginous sandstones and conglomerates.

Where the original rock which has decomposed in situ consisted of

gneiss or of schist, with alternating layers of siliceous or feldspathic

minerals and of ferro-magnesian ones, the variously tinged and ditierently

coloured layers of sands, sandy clays, and more or less ferruginous

earthy clays strikingly simulate stratified deposits showing more or less

well-marked current-bedding. The laterites formed by the decomposi-

tion of the more ferruginous rocks are frequently covered by ironstone

gravel, which locally attain a considerable thickness. These residual

deposits cover and hide the true country over vast areas of the lower-

lying parts of the colony, and form the characteristic sub-soils and soils

of our forest regions.

The parts of the areas covered by these residuary deposits which
abut upon the true alluvial beds are in many places traversed by
long ranges of sand-dunes, giving rise to low hills which, as in the

case of the range traversed by the Demerara-Essequibo Railway,
may attain a height of somewhat over two hundred feet. As a rule,

their heights do not exceed one hundred or one hundred and twenty
feet. The sand of which the upper parts, at any rate, of these dunes
(it is possible that in many cases they cover ridges of the residuary

deposits) consist is glistening white quartz sand, the grains of which
are usually uniform in size over relatively large areas, the majority
being well rounded, thus accentuating the wind-blown origin of the

dunes.

C. B. Brown notices that the beds form a low escarpment at the
southern limit of the iiuvio-marine deposit, and that this has been
taken for a ridge running parallel to the coast. I have not had
opportunities of repeating this observation, but accepting its accuracy
I consider that the ridge approximately marks the shore-line which
existed at the commencement of the deposit of the present fluvio-inarine
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alluvium. Observations made in the forest regions since the time of

Brown's geological reconnaissances of the interior of the colony have
shown that the residuary deposits cover the country not alone on
the plains of the lowlands but along the great river valleys and on
the lower forest-covered parts of many of the hills anfl mountains.
The heavy, at times torrential, tropical rains have carved out of the

residuary coverings deep ravines and valleys ; and the gravels, sands and
silts derived from the eroded material have been laid down in the wider
valleys and along the courses of parts of the rivers as fluviatile loams,

gravels and sands. It is in these residuary deposits and in the

gravels and earths derived from them that the readily available mineral
wealth of British Guiana is found.

While a traveller through the heart of the forest-covered regions..... ^
sees but little beyond this sedentary covering in its varieties as already

described, and but for the very occasional occurrence of boulders of

quartz, diabase, am2:>hibolite, or of quartz-porphyry, and the somewhat
rare exposure of the country in ravines and especially at small water-

falls, cannot recognise the fact that he is traversing a district the

country of which consists of igneous rocks and not of stratified clastic

deposits, one journeying by the rivers, especially during the dry seasons

of the year, cannot fail to notice at the numerous rapids and low
cataracts which interrupt his voyages the rocks underlying the

prevailing covering. He recognises that the rock most usually exposed

is gneiss, in varieties from massive, almost granitic in texture, to finely

laminated, and that in places this is intersected by belts of granite ; and
that both are traversed by dykes of basic rocks which often are of

diabase. He notices that where these dykes are numerous or extensive

the neighbouring districts are traversed by ranges of hills, or the

general plain is dotted with hills the surfaces of which are covered with

ironstone gravel. And in these observations lies the key to the true

history of the soils and earths of the forest region.

The Sandstones and the Diabase Intrusions.—Large areas of the

interior of the colony are occupied by a thick stratified formation of

sandstone and conglomerate. Just as the basal igneous rocks are so is

this pierced and traversed by dykes of diabase, hence the latter rock

must be of later origin than all except the sedentary coverings and the

fluvio-marine deposits. The blue-grey rock varies much in depth of

colour and in texture, and its varieties will be described in the chapters

dealing with the petrography of the colony.

The diabase intrusions occur in belts, generally stretching across the

colony in a north-westerly and south-easterly direction. The intrusions

vary from narrow dykes, only exposed in the courses of the rivers during

very dry seasons, some being not more than from two to three feet

across, to low hills and to mountain ranges, some of which—for example,

the Eagle mountains in the Potaro gold district—exceed in height two
thousand feet. The tops and sides of the hills and mountains, except

where they have suffered great denudation, are covered with ironstone

gravel, while the lower parts of the districts in which diabase forms the
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country are covered up with strata of laterite, frecjuently over one

hundred feet in depth, and in places interspersed with nests of secondaiy

quartz, or traversed by veins and sti-ingers of quartz, or, less often, Vjy

lenticular layers of secondary quartz, closely resembling, when cut

through by mining, shafts, tunnels and trenches, true quartz-reefs.

The (juartz rock in all these forms is not unfrequently auriferous, the

metal being dispersed through it in a very irregular manner, especially

in the larger lenticular laj^ers, which in many parts are nearly, or even

entirely, barren of gold, and in others are " bonanzas " carrying at rates

from twenty to, in places, several hundreds of ounces of the precious

metal to the ton of the rock. Unfortunately hitherto these bonanzas

have proved few and far between ; but there is no reason for assuming

that they will not be found in many places in the enormous area of the

laterite deposits which up to the present has not been prospected, as they

have been in similar places at intervals in the past. Gold also occurs

as paint gold, as gold dust, and as nuggets of very varying sizes in the

laterite.

Of earlier age than the diabase is the sandstone and conglomerate

series. It constitutes the greater portion of the Pacaraima mountains,

and spreads westwardly into Venezuela. A similar formation occurs

in Brazil, and in all probability is part of the same massif as the

Guiana one. Wherever it occurs it appears to be unfossiliferous, and
hence we have no palfeontological evidence with regard to the

geological period at which it was deposited. Two conjectures

have been made as to this. C. B. Brown arrived at the conclusion,

on what appears to me to be somewhat defective evidence (its, in

parts, reddish colour, its unfossiliferous nature, and its being penetrated

by masses, dykes and sills of greenstone—diabase—as are sandstones

of Triassic age in North America), that it is an equivalent of the

New Red sandstone. In Venezuela its relationship to rocks of known
age is said to be recognisable, and it is stated to be of Cretaceous

age. A like conclusion that the northern parts of the formation are

of Cretaceous age has been arrived at in Brazil. If these views are

correct, the later outbreaks of diabase, which are, directly or indirectly,

the causation of manv of the auriferous deposits of British Guiana,

must be either of Cretaceous age, or belong to the Tertiary or to a later

period. And as there is a very great resemblance in the magmatic
character of the Guianan diabase, and of the lavas of the West Indian

province, whose outbreaks are clearly of Tertiary and of present age,

the assumption of the relatively recent age of tlie diabase is a plausible

one. As will be mentioned in a later chapter, the diabase shows no

signs of the effects of the regional metamorphism which has materially

affected many of the rocks underlying the sandstone formation.

The only evidence available in this colony with regard to the

sandstone and the geological period of its formation is that wherever its

base has been seen it occupies an analogous position to the Torridonian

sandstones of the Scottish Highlands, to which the sandstone has a

close resemblance in constitution. It lies invariably on the presumably
Archean rocks of the colony ; and its constituents, as far as I have been
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able to examine them, show no signs of having, even in part, been
derived from later rocks. If it is of Cretuceous age it offers an
interesting example of the recurrence of similiar formations in widely-

divided geological ages, when the conditions all'ecting their formation
and deposition are identical. Personally I am not j^repared from my
own observations and studies to accept any statements of its geological

age further than that shown by its relationship to the underlying
gneiss, por23hyries, felstones and schists derived from them.

The sandstone formation spreads eastwai'dly through the Colony,
crosses the Essequibo River in a low narrow belt at Comuti Mountain,
gives rise to the Maccari Mountain in Demerara, and, crossing the

Berbice River near Marlissa Rapids, is seen forming a low mountain
range at Itabru near that river. It passes into Dutch Guiana across

the Courantyne River near its union with the Cabelebo River, and also

in its higher reaches. The formation consists of beds of coarse con-

glomerate, red and white sandstones of very varying texture, and in

places of strata of red shale.

High mountains occur in the sandstone formation, which consist of

coarse-textured diabase or of rather fine-grained gabbro. This rock
shows signs of metamorphism, in places being granulitic in structure

and in others being changed to a considerable extent, either by the

development in it from augite of a dark-brown secondary biotite, or the
pyroxene is altered fi-om an almost colourless mineral to a brown-
coloured strongly dichroic one.

Mr. C. Wilgress Anderson, who in 1895 spent several months in

traversing the sandstone district while inquiring into the alle<.'ed

occurrence of beds of auriferous conglomerate in it, and has siuce

crossed it repeatedly during the Roundary Surveys, is of opinion that
the diabase-gabbro is of greater age than the sandstone, the latter

formation in places resting on or abutting against it, and this view is

upheld by its structure. The hills were probably small islands in the
shallow seas in which the sandstone formation was laid down. C. B.
Brown, on page 14 of the " Reports on the Geology of British Guiana,"
mentions the occurrence of great layers of conglomerate in the
neighbourhood of " greenstone," and this is confirmatory of Mr.
Anderson's view. The possible existence of " greenstone " of two
distinct geological ages and modes of occurrence does not s^em to have
struck Brown and Sawkins, but it offers an intelligible explanation of

the facts recorded by^ them in their reports. These surveyors estimated

the total thickness of tlie sandstone on the assumption tliat it is

traversed by three layers of greenstone at about three th(»usand feet.

As, however, it is probable that some at least of the latter diabase, as,

for instance, that at Roraima, is in the form of laccolites, and during
intrusion lias elevated great tracts of the sandstone country, probably
the formation has not the total thickness deducible from C. B. Brown's
figures, and may at jjresent not anywhere exceed in thickness that shown
at Roraima—about two thousand feet. As a rule the sandstone lies

nearly horizontally, dipping somewhat to the north, and few faults are

seen in it although in j)laces near where diabase has intruded into it
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there are well-marked local disturl)ances in its dip. Many of the beds

of sandstone of finer texture sh()\v well-marked current-bedding.

Granite.—True granite with abundant orthoclase and both white and

black mica does not appear to be an abundant rock in British Guiana.

The largest development of it as far as I have been able to ascertain is

the great mass extending from Makauria Point on the Essequibo to the

south end of Karia Island on the Mazaruni, and to the foot of Akaio

Rapid on the Cuyuni. Siiniliar granites, but of somewhat gneissose

structure, also occur at Granite Island and at Canayaballi on the Waini

River, and on the Pomeroon River. There is also an exposure of a

granite on the Curiebrong River. These granites appear to be the

5'oungest of the basal igneous rocks of the colony, and from Brown's

observations at Akalikatabo Island, in the Courantyne River, may be

in parts of more recent origin than the sandstone formation. As far as

I have examined specimens of it the granite always shows either

uiacroscopically or microscopically signs of mechanical stress and of

incipient metamorphism, although this is but little marked in parts of

the great Essequibo-Cuyuni-Mazaruni mass.

Belts of granite with only black mica, which may be in part replaced

by hornblende, and with relatively abundant plagioclase-feldspar.

are of fairly common occurrence in the colonv, traversing the })orphyry

and felsite rocks, the various schists, and tlie gneiss. The rocks of

these belts are granitites, hut jiarts of the great Mazaruni granite mass

above mentioned pass by imperceptible modifications into Ijiotite-

bearing rocks of this class. As a rule the effects of dynamic
metamorphism are more marked in the granitites than in the granites,

and many of the belts traxersing the country are clearly seen to be

gneissose granitites.

From tl;e masses of granite and of granitite man}' dykes, veins and
tongues of aplite, of muscovite-granite, and of micro-granite penetrate

and intersect the adjacent rocks. The belts of granitic rocks, being

more resistant to weathering than are the porphyries, schists and
gneisses, usually give rise to low hill ranges or to isolated rounded hills,

and where rivers have cut their courses across their belts the occurrence

of the granitic rocks is usually marked l)y the presence of rapids or of

low cataracts. In addition to the granites and granitites, hornblende-

granite or quartz-diorite is not of unfrequent occurrence. in places

augite is the principal ferro-magnesian mineral present, the rock

becoming an augite-granitite ; in others, though rarely, hornblende-

granite passes into a true syenite, while true diorite seems to be a. rock

of rare occurrence in the district. Bands of augite-syenite also occur

in a few places in British Guiana.

Quartz-porphyries, Porpliyritis, FeUitux, ForphyruiJs, and Sericife-

schi'^ts —Large areas of the colony are occupied V)y rocks belonging

to this group, the massive members of which gradually and almost

imperceptibly pass into the foliated schistose ones, and it is not

possible in many places to demarcate one variety from the othei'.
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Both field and laboratory studies indicate that the foliation is due
to the operation of dynamic metaniorphisni. ^4 s a general rule these

rocks yield comparatively easily to weathering agencies, and the lower
parts of the colony occupied by them consist of level plains or of some-
what undulating land. The schistose members of the _group in places

show a fissile or a slaty structure and then weather into upstanding
slabs. The finer-textured of the massive varieties are often of great

hardness and tenacity, and where belts of rock of this description are

crossed by the courses of the rivers, rapids and low cataracts occur
;

and in these the rocks are angular and rugged—in very marked contrast

to the rounded masses which characterise rapids and cataracts caused

by the rivers crossing belts of granite or bands of granitoidal gneiss.

In the elevated parts of the colony in which rocks of this group are

found the surface of the country is often extremely rough, and consists

of rugged ridges and mountains, with tabular masses, and in places

with jagged pinacles, of rocks protruding from tlie earth, and there

forms a rough grass-covered country interspersed with patches of

forest. Over the surface of the country frequent patches of blocks

ot" the country rock are found, as are others of angular blocks of quartz,

and of pebbles derived from the veins of quartz which are common
in the altered members of the group. In some parts the quartz-

porphyry or the felsite has been completely altered and converted into

quartz-rock, this in places occurring as bands of ciuartz-schist. The
finer-grained members of these silicitied rocks locally are termed
"jasper.'' The most commonly occurring rocks of this series are

greyish-green in colour, but their colours vary from diflerent shades

of yellow to various ones of grey, green, brown, and black, while some
are of shades of red ranging from pale dull red or brownish-red to very

bright red.

The more basic members of this group of rocks are in parts

much metamorphosed, giving rise to chloritic or actinolitic rocks

frequently of complex composition and confused structure. These are

usually of various shades of green, and generally possess a dull earthy

appearance. In places chloritic rocks occur, which are of fine texture

and have a marked fissile structure ; and these may be metamor-

phosed stratified sedimentary rocks, or volcanic tufis. AVhere weather-

ing is at all advanced it is only by careful study in field and laboratory

that their nature can be made out. Closely connected with the rocks

of this group are felsitic mudstones and tufls, which form in places

layers in or below the basal beds of the sandstone formation, but

these are of very subordinate importance in the lower lying parts of

the colony.

Til". Gneissose Bocks.—Closely allied to the last-described rocks

are those forming the basal rocks of the colony ; it is, in fact, possible

that the quartz-porphyries and their allies are properly parts of the

formation now to be described, and are merely a phase in the

earliest geological history of the colony. My investigations in the

geology of the colony have led me to the opinion that the porphyries

and their allies foiin a distinct phase in its earliest geological history,
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and represent a series of acidic lavas, either surface or deeper-seated,

the outflow of which over wide areas of the Guianas characterised

a period subsequent to the formation of the basal gneiss
;

outflows

which the occurrence in places of tuffs and felsitic muds indicates may

not have terminated at the commencement of the sandstone and con-

glomerate period. Hence chronologically I regard the basal gneisses

as older than the porphyries and the schists derived from them ;

although in places schists belonging to the porphyry series appear to

be intercalated with some of the more highly foliated members of the

gneiss.

Among the gneisses I include the epidiorites and hornblende-schists,

the almost massive quartz-diorites, the amphibolites, and the more or

less altered diabase-gabbros which are found in intimate relationship

with the acidic rocks which make up the mass of the fundamental

gneiss. These would appear to represent the basic rocks—probably

gabbros,—of the complex which gave rise by its metamorphism to the

fundamental gneiss of the Guiana region.

The intensity of the dynamic metamorphism to which the original

rocks were subjected having varied greatly, the degree of schistosity in

the gneisses diflers widely, and in sympathy with this so do the eftects

of weathering upon them and the character of the country in which

thev occur.

The rocks of this class vary in a gradual, and often in an almost

imperceptible manner, from massive, almost granitic, rocks which ofler

little evidence of foliation, at times so slight as not to be noticeable in

hand specimens, although more or less readily distinguishable in the

field where the rocks are seen en masse, through others showing roughly

marked apparent beddings, caused by some parallelism in the arrange-

ment of their component minerals, to true gneiss showing well-marked

foliation.

The constituents of the true gneiss are arranged in narrow more or

less parallel layers, which in places are so much bent, curved and con-

torted as to assume the damascened appearance like to that sometimes

noticeable on sword-blades or on gun-barrels ; whilst, although as far

as my experience goes but rarely, in places the dark ferro-magnesian

minerals are in curved folia streaming around unaltered kernels of the

acidic minerals. In places the lamin* are very thin, either parallel in

their relationship one to another, or very minutely crumpled, and the

rocks show the characteristics of crystalline schists. This schistose

structure is far more common in the basic layers of the banded varieties

of the gneiss than in the acidic ones, although instances of it occur in

the latter. It also characterises some of the belts of hornblendic rocks

which traverse the gneissose country.

A study of the gneiss, both in situ and in hand specimens and in

thin sections, shows that the gneiss has undoubtedly been derived from

granitoid rocks, varying in their nature from aplite through granitite

and quartz-diorite to basic rocks probably of a gabbro or diabase-gabbro

type, by the action of dynamo-metamorphism, the degree of the

mechanical and molecular alterations which they now exhibit being
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proportionate to the intensity of the strains and other forces to which
they were exposed during their deformation by earth-stresses.

The commonest variety of the gneiss is a grey or pinkish-grey

granitite-gneiss which in plac-es changes into a white or light pink

apHte-gneiss, and in others to a darker-coloured hornblende-granitite

gneiss, and occasionally to dark-grey or greenish-grey quartz-diorite-

gneiss, or to still darker-coloured diorite-gneiss. The grantitite-gneiss

in common with the other varieties of gneiss, but perhaps more
frequently, is traversed by veins of aplite and of very coarsely

crystalline pegmatite. In many places veins of pegmatite by gradual

decrease of feldspar and increase of quartz, pass gradually and almost

imperceptibly into quartz-veins. As far as I have examined them,

quartz-veins of this character do not contain gold in payable quantities.

In places, usually near intrusions of granite, the gneiss has under-

gone marked alteration, the ferro-magnesian minerals being collected

together and forming great masses of a basic biotite-gneiss, or more
often of hornblende-biotite-gneiss. These highly basic masses alternate

with others of aplite-gneiss which fi-equently contain thin veins and
small nests of green epidote. In a few places the banded varieties of

gneiss contain layers of finely foliated green-coloured epidote-hornblende-

schist.

Although the massive varieties of gneiss pass almost imperceptibly

into the more foliated kinds, this is not noticeable at times when the

waters in the rivers are high. Then the only rocks seen belonging to

this series through long stretches of the rivers appear to be, unless very

carefully examined, massive granites ; and this doubtless led Brown
and 8awkins to give somewhat undue prominence to the granite rocks

of the colony in, at any rate, the more northerly parts of their

geological map.
There is a well-marked difference in the weathering and the degra-

dation of the foliated and the more massive varieties of the gneiss.

The former yield readily to atmospheric influences, and to the effects

of the great differences in their temperature during the day, when in

the dry seasons they are exposed to the rays of the sun, and during the

night. They either split into small slabs and flat pebbles where the

rocks are usually covered by the waters of the rivers, and only in the

driest parts of the year are exposed to the sun in the daytime and to

rapid radiation of their heat during the nights, or, where they are

more constantly exposed to these influences, they undergo degradation to

white, grey, or cream-coloured, or ochreous sandy clays ;
which, in the

parts which are below the usual level of the river, or are otherwise

protected from the action of the atmosphere and of that of percolating

water, may retain the foliated structure of the original rocks, the

positions of the more basic portions being indicated by lines and
nests of rusty-looking ochre. The more massive kinds are far more
resistant to weathering, and remain as great rounded masses standing

out from the surfaces of the foliated varieties, or as rounded rocks

where the main mass of gneiss has been degraded into argillaceous

products. Where bands of the massive sorts occur the country is
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traversed by low rolling ridges, while the foliated varieties of the

acidic gneiss give rise to relatively low-lying plains. But the more
basic members, such as the hornblende-schists, epidiorites and amphi-
bolites, usually j^i'oject from the gneissose plains, and give rise to

elevations varying from low knobs to ranges of hills which, as, for

example, the Blue Mountains in the lower Essequibo district, may
attain to heights of several hundred feet.

The strike of the foliation of the gneiss varies greatly in direction,

and in the districts I have visited its trend varies in all directions even
over comparatively small ai'eas—it may be, in places, north and south,
whilst it may be in others in the near vicinity east and west.

This complexity of foliation^—^due probably to recurrent earth-stresses

acting in diflerent directions and with varying intensities—was noticed
and recorded by C. B. Brown.

The general geological structure of the colony in the districts not
covered by the sandstone formation resembles to a marked degree
that of the north-eastern sealjoard of North America, and of the
Brazilian seaboard of South America, north of Rio Janeiro.



CHAPTER VI.

THE PETROGRAPHY OF THE FUNDAMENTAL
GNEISSOSE COMPLEX.

The fundamental gneissose complex of British Guiana resembles to

a marked extent the Archean-gneiss of other parts of the world. It is

divisible into rocks of two ages—^the older gneiss usually acidic, but

having in places basic beds ahnost inseparably intercalated with it, and
the later basic intrusives now represented by an extensive series of

epidiorites, amphibolites and hornblende-schists.

Excellent sections of the gneiss from which characteristic specimens

can be obtained are exposed at many of the catai^acts and rapids in

the courses of the rivers, especially at those in the lower parts of the

Mazaruni River, below and east of Teboco Cataracts. As a rule,

however, the country consisting of gneiss is relatively flat and low-

lying, whilst the rock is changed to sandy clays for great depths. Where
the rivers traverse country of this sort the gneiss is usually only seen

when the beds of the rivers are exposed during the extremely dry

seasons. The course of the Essequibo River between Gluck Island and
Kuratoka Falls is through gneissose country, and exhibits the above

characters to a marked extent.

Tli'i Gu.ri><s.—The prevalence of gneissose rocks over a large area of

British Guiana has been alreafly pointed out. The commonest variety

of gneiss is a granitite-gneiss with abundant oligoclase-feldsijar, which
in parts contain more or less hornblende, and thus jDasses through

hornblende-granitite-gneiss to diorite-gneiss. The texture of the gneiss

varies very greatly. It is usually somewhat finely foliated, the lamina3

in places being highly contorted, whilst in others it possesses a banded

structure, and occasionally the more perfectly foliated portions curve

round unaltered pieces or eyes of the original rock. It is frequently

traversed by veins of very coarsely cr3'-stalline pegmatite, the feldspar

crystals of which are generally grey in colour, but are occasionally pink

or red, and in places are from one to as much as six inches in length,

whilst plates of dark mica (biotite) may attain diameters of from one

to one and a half inches. The gneiss is also traversed by veins of fine-

grained granite and of aplite, apophyses from the intrusive masses of

granite and granitite which occur in places amid it. The rock varies

in a gradual and, in parts, almost imperceptible manner from a massive

almost granitoidal one, which offers but little evidence of foliation,

frequently not noticeable in the hand specimens, although more or less

readily distinguishable in the field, to a true gneiss with more or less
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marked foliation, this showins; that the gneiss has been derived from

sranitic rocks, and that the foliation is a result of their exposure to

dynamic or regional metamorphism.

The most usual colour of the gneiss is light-grey, but in parts it not

unfrequently has a pinkish tinge. In the banded varieties layers of

white, greyish-white, or of pink aplite-gneiss or granulite alternate

with layers of dark-coloured, to almost black, hornblende-granitite-gneiss

or diorite-gneiss, or with greenish-grey ones of epidote-granitite-gueiss.

A large number of specimens of the different kinds of gneiss have been

collected from various districts and examined. The following are

descriptions of some of the more characteristic kinds :—
Aplite-gneiss.—This rock is of either a white or a pinkish colour,

and usually is fine-grained, with in places some larger crystals of

feldspar. It occurs in two forms—granitoidal and granulitic. Its

specific gravity varies from 2-58 to 2-72. The rock is generally banded

with hornblende-gneiss.

The gi'anitoidal variety has been found at " Little Kamaria" Rapids,

and at '• Devil's Hole '' in the Cuyuni River, at Kabowira Rapid on

the Mazaruni River, and at Itaka on the Lower Esset[uibo Ptiver.

The rocks consist of granitic aggregates of quartz, in places showing

strain-shadows, or being more less granulitic with orthoclase-feldspar

in places in large plates, which occasionally show a microperthite

structure, and often are more or less sericitised, irregularly bounded
plates of clear microcline, plates of oligoclase and of albite, frequently

with bent or broken lamellpe, and occasionally patches of vermicular

micropegniatite ; some flakes of muscovite, both original and secondary,

and small flakes of greenish biotite, are occasionally present ; minute
granules of pyroxene, or })lates of green hornblende occur, though
seldom, and only in very small ([uantities as accessories; granules of

epidote, of sphene, of garnet and of magnetite may be present, while

a few minute crystals of apatite are seen in places.

The granulitic varieties are made n^ of a micro:iiosaic of quartz and
water-clear feldspar, with here and thei'e plates of oligoclase, with some
scattered minute granules of epidote and some grains of magnetite.

GRANITITE-GNEISS.

This is the prevalent gneissose rock of the colony. It varies from
a somewhat coarsely foliated, almost granitoidal, rock to a finely foliated,

almost schistose one. According to the minute structure the granitite-

gneiss may be classed as :—
1. Granitoidal.

2. Commencing Granulitic.

3. Granulitic.

The rock consists essentially of quartz, orthoclase, microcline,

oligoclase and biotite. It varies in colour from light-grey to light-

pink, but in places has a somewhat greenish tinge. The average
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specific gravity is 2"67, the extremes being 2-75 and 2-58, according

to the proportions of biotite ])resent.

The following are descriptions of typical specimens of the rock :

—

1. G7-anitoidal Variety.—Specimens from Hellgate Falls on the

Barima lliver ; Yamatuk and Teboco on the Mazaruni River; from
many places sucli as Pigeon Island, Rockstone and Moco-Moco on the

Essequibo River ; from the Pomeroon River ; from Devil's Hole
Cataracts on the Cuyuni River, and Wallaba on the Demerara River,

consist of granitic aggregates of irregular patches of quartz, showing
more or less well-marked strain-shadows, or much fractured

;
plates of

orthoclase-feldspar, in places with a microperthitic structure, irregular

patches of water-clear microcline, and plates of oligoclase, sometimes

with the lamellae bent or bi'oken, with some of albite, in parts

a little vermicular micropegmatite ; some of the feldspar plates are

crowded with minute flakes of sericite and prisms of epidote. In places

sparse small flakes of muscovite occur, many flakes, wisps and nests of

green and olive-green biotite, frequently more or less chloritised, are

present ; small plates of green hornblende occasionally occur ; whilst as

accessories small grains of garnet, of magnetite, of ilmenite and rarely

of anatase, and minute crystals of apatite and zircon are found.

2. Commencing Granulitic.—The granitoidal gneiss changes gradually

and almost imperceptibly into gneiss, the foliation of which in large

masses is clearly seen, but which is not well-marked in hand specimens.

As a rule, its minute structure does not difier greatly from that of

the granitoidal, but signs of dynamic metamorphism are more apparent.

The feldspar plates frequently show strain shadows, and on their

edges signs of becoming granulitic ; the patches of quartz are broken,

and are often granular, whilst where they are aflected to a less extent

they show well-marked strain-shadows. In parts the striae of the

plagioclase-feld spar are bent or broken, while the biotite-mica in places

very markedly shows strain-eifects.

The following is a general description of the structure of specimens

from Poho de Oro in the Amacura River ; Carriage Palls in the

Barima River ; Kapasi Channel, Kabowira Cataracts, above Turesi

Cataracts and Kartauari Rapids in the Mazaruni River ; Taparoo

in the Puruni ; from Souarindo in the Pomeroon River ; from

Saxacalli Point and Great Yukuribi Rapids in the Essequibo, from

Tiger Creek Falls and Eagle Mountain in the Potaro district, and

from Arimu Creek and from above Mopay Rapids in the Cuyuni

River. The rocks are granitic aggregates of irregular patches

of quartz, more or less granulitic, in places showing well-marked

strain-shadows
;

plates of orthoclase-feldspar occasionally showing

strain-shadows and frequently crowded with sericite and epidote, in

places the plates show the structure of microperthite ; some patches of

water-clear microline, relatively abundant plates of oligoclase and some

of albite, the lamella? of which are frequently bent or broken, whilst

micropegmatite is of somewhat rare occurrence. In places a few small
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plates of muscovite are present ; laths of olive-green biotite are iu parts

irregularly scattered through the rock, and in others they form streams
;

much of the biotite is more or less chloritised, and in places is completely

changed into chloi'ite ; in a few specimens sparse granules of pyroxene
are present, while in some others pale-green hornblende is found in

small quantity: occasionally epidote is present, apparently in original

crystals, but more commonly as secondary granules. Grains of sphene,

of garnet, of magnetite and of ilmenite, with, in places, leucoxene,

minute crystals of apatite, of zircon, and rarely of rutile, form unim-
portant accessories.

3. Granulitic.—Parts of the gneiss where the dynamic forces have
been more intense show not only a well-marked foliated structure but
the quartz and feldspar are granular. Specimens of this have been
obtained from north of Flat Rock in the Barima River ; Takkari Rapids,
Wariri, near Quartz Stone, and in the Arimu Creek in the Cuyuni
River j Itaballi Rapids and near Teboco in the Mazaruni River; and
from Great Saya Falls in the Essequibo.

These rocks are mainly composed of a confused aggregate of

granular and granulitic feldspar and quartz ; most of the feldspar

granules are water-clear and not striated, but some show the
characteristics of microcline and others those of oligoclase, or in places

of albite ; in parts a few large plates of orthoclase are present, and
are more or less sericitised. Rarely a few flakes of muscovite are
noticeable, greenish biotite is present, either as scattered small scales

or in streams, whilst small plates and patches of green hornblende are
of rare occurrence. As accessories in unimportant quantities grains of

epidote, magnetite, sphene and apatite occur.

Hornble7ide-g7-anitite-gneisti.—There is usually a well-marked dis-

tinction between the granitite-gneiss and the hornblende-granitite-gneiss.

Although in the former class some specimens have been found con-
taining a few sparsely distributed small plates of green hornblende I
have found few that can be considered as on the border between the
two classes. The gneiss in the parts of the colony which I have
traversed is usually either well-marked granitite-gneiss or equally
well-marked hornblende-granitite-gneiss.

The hornblende-granitite-gneiss is frequently granitoidal in structure
and coarse in texture. It is usually of a reddish tinge, but in places
has a greenish hue. The biotite and hornblende are generally con-
spicuous on freshly fractured surfaces. The specific gravity varies from
2-69 to 2-85, but that of by far the greater majority of the specimens
collected falls between 2-7-4 and 2-76. The mean specific gravity is 2-75.

The granitoidal varieties are well seen at Devil's Hole Cataracts in
the Cuyuni Ptiver, on the Mazaruni River at Kartauari, near Turesi,
and in Teboco Channel ; at Taparoo and at Long Falls on the Puruni
River; at Moneri Island and at Moco-Moco on the Essequibo River

;

and below the Great Fall or Ororu Marali on the Demerara River.
The rocks are made up of granitic aggregates of irregular areas of

D
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quartz showing struiu-shatkiwis, or in places broken and showing signs

of becoming granulitic ; large clouded plates of orthoclase-feldspar,

some of which show the structure of microperthite, abundant patches
of water-clear microcline, and many of oligoclase, in a few places with
abundant minute crystals of epidote and flakes of sericite included in

them, with some small patches of albite and some vermicular
micropegmatite. Small flakes of muscovite are of rare occurrence

;

plates of dark-green biotite, which in places are more or le:s chloritised

or completely changed to green chlorite, are present in varying (juantity,

frequently forming aggregates with flakes and patches of green horn-
blende (some of the plates of the latter contain extruded grains of

magnetite) ; the aggregates of biotite and hornblende are in places

accompanied by apparently original crj^stals of epidote ; small grains of

augite are present but rarely ; epidote is present in small quantity as

aggregates and in iri-egular grains. 8phene is of rather common
occurrence in small crystals and in granules, whilst grains of magnetite,

of ilmenite and garnet, and minute crystals of apatite, zoisite and zircon

are unimportant accessories ; in places strain-phenomena are noticealjle

in the feldspar plates and in those of biotite as well as in the quartz.

At Matope Cataracts, at Takkari Rapids, and at Devil's Hole in the

Cuyuni River ; at Itaki Rapids in the Mazaruni River ; at Stop Falls in

the Puruni River ; at the Kuribrong Falls in the Potaro District ; and
in the Groete Creek of the lower Essequibo River hornblende-granitite-

gneiss is present, in which the foliation is fairly well-marked. As a

rule the ferro-magnesian minerals are present in somewhat greater

abundance in those than in the granitoidal vai'ieties, and the fissile

structure is due to parallelism in their arrangement. The rocks are

composed of irregular areas of granular quartz, the larger fragments of

which in places show strain-shadows
;

plates of orthoclase usually

clouded with minute flakes of sericite and of epidote, and in a

few specimens small irregular patches of microcline, many plates of

oligoclase in places crowded with minute crystals of e2:)idote, and having
their lamellae not infrequently bent or bi'oken. Some of the feldspar-

plates are in parts converted into a quartz-feldspar micromosaic, and,

generally speaking, the efiects of dynamic metamorphism are very

noticeable in the feldspar of this class of gneiss. Abundant plates of

olive-green and of green hornblende are found which in places are bent
or broken or contain extruded gi-ains of magnetite ; in parts, but
rarely, plates of colourless augite are present in small quantity ; dark
brownish-green or green biotite is present either as plates, frequently

bent and showing well-marked strain-effects, scattered through the

rock or forming streams encircling eyes of feldspar ; the biotite is in

places more or less chloritised or completely altered into chlorite.

Small plates and grains of epidote, grains of magnetite and of sphene
and minute crystals of apatite and of zircon form unimportant
accessories. The rocks are in places traversed by many thin veins of

epidote with some calcite.

Occasionally the hornblende-granitite-gneiss approaches in structure

to a schist. Specimens of this variety have been obtained from Juanita
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on the Amucura lliver, Wanaparn ou the Barima River, Arimu Creek

in the Cuyuni River, Parawakas Rapids on the Mazaruni and at Itaka

on the Lower Essequibo. These have the following structures :

—

The rock is made up of a micromosaic of quartz and feldspar, some

of the granules of the latter showing the characteristics of microcline

and others of oligoclase ; whilst in places a few scattered small plates

of muscovite are present. Streams of more or less elongated

plates of pale bluish-green hornblende traverse the rock, and are

accompanied by wisps of biotite usually more or less chloritised ; rarely

a few granules of augite are present ; some granular epidote is a

common accompaniment of the hornblende ; small grains of sphene,

and of melanite and rarely minute crystals of apatite form accessories.

Epidoie-granite-gneiss.—A noticeable feature in several of the

specimens of the gneiss is the occurrence of epidote in the form of

small prisms in some of the feldspars, and also as small plates

surrounded by hornblende or biotite, in such a manner as to indicate

that the mineral is an original product of the solidification of the

magma. The epidote-granitite-gneiss is usually either grey or greenish-

grey in colour, and varies from almost granitoidal rocks to others more
or less well-foliated. The specific gravity of this variety of gneiss

varies from 2 '70 to 2-86, the mean being 2' 78.

Gneiss containing small prisms of epidote in the feldspars occurs at

the Kuribrong Falls in the Potaro district, near Turesi and Kartauari

in the Mazaruni River, and in the Arimu Creek of the Cuyuni River
;

and has the following general composition :

—

A granitic aggregate of irregular areas of granulitic quartz
;
plates

of orthoclase-feldspar in places clouded with films of sericite, and
larger ones of oligoclase crowded with minute crystals of epidote and
of zoisite, the lamelite of the feldspar plates being frequently bent or

broken. A few small flakes of muscovite, and more abundant plates

of greenish biotite, more or less chloritised, or in parts completely

changed into chlorite are found. In places some granules of colourless

augite occur, and some small plates of green hornblende, which, in

places, is more or less chloritised, whilst small granules of secondary

epidote are scattered through the altered hornblende more or less

abundantly. Small grains of magnetite and of sphene, and some
minute crystals of zircon are present. The rock is in places traversed

by thin veins of aggregates of epidote and chlorite.

The variety containing small plates and crystals of epidote

surrounded by biotite or hornblende occurs at the Towakaima Creek
and Falls on the Barama River ; on the lower part of the Kamaria
road on the Cuyuni River ; near Turesi, Kartauari, and south of

Tupeku on the Mazaruni River ; and in the Black Creek, a tributar}'

of the Groete Creek, in the Lower Essequibo district. This variety

consists of a granitic aggregate of irregular areas of quartz showing
strain-shadows

;
plates of orthoclase-feldspar in places with abundant

inclusions of small crystals of muscovite, but more usually clouded
by minute inclusions of sericite and of epidote, a few irregular patches
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of clear microcline, relatively large plates of oligoclase having their

lamellae more or less bent or broken, with in a few places a little

vermicular micropegmatite ; fairly abundant plates and nests of

flakes of brown to greenish-brown biotite, frequently more or less

chloritised, and with small plates of apparently original epidote,

aggregates of chlorite after biotite, epidote, and sphene with some
grains of magnetite. In places, a few irregularly broken pieces of

colourless augite with some green hornblende occur. Small crystals,

grains, and granular aggregates of sphene are of somewhat frequent

occurrence ; whilst a few scattered grains of magnetite, a few minute
pi'isms of apatite, and minute crystals of pyrites form unimportant
accessories.

At the Upper Mariwa Cataracts, in the Cuyuni River, at Puruari

Creek in the Puruni River, and at Tipuri Point in the Essequibo

River, gneiss is found containing granular epidote in considerable

abundance. In these rocks the feldspar and quartz are present in

clear granulitic mosaics, and in the rock from the latter place granules

of melanite (black garnet) are present in abundance. The epidote

in them is probably of secondary origin.

Granitite-gneiss altered by dykes of Basic Hocks.—Where traversed

by large dykes and masses of diabase, the gneiss in some cases appdars

little affected, whilst in others it has undergone more or less marked
changes. For instance, the great belt of diabase which gives rise to

the Falls of Oruro Malali on the Demerara River, traverses a country
of coarse-textured hornblende-granitite gneiss. The efi'ects of the

intrusive mass are distinctly noticeable on the gneiss at about fifty

yards from the contact of the rocks, and become very marked upon
approaching it. The gneiss gradually assumes a granitoidal character,

the foliation becoming obliterated. Close to its contact with the

diabase its appearance resembles that of a porphyrite with crystals of

orthoclase and oligoclase with rounded outlines lying in a dark-

coloured base. Under the microscope the rock does not show any
marked signs of alteration in the feldspars, although these are more or

less clouded, but the hornblende-plates have been changed to clouded

aggreg9.tes of minute specks of augite, with some epidite and zoisite

and with small extruded grains of magnetite, whilst the plates of brown
biotites are less altered, although they generally contain many extruded

grains of magnetite.

The great dykes of diabase which give rise to the Tinamu and
Paiyuka Cataracts of the Cuyuni River, produced during their intrusion

into the granitic-gneiss of the district more marked changes than
resulted at Oruro-Malali. The gneissose structure of the country is in

the vicinity of the dykes obscured or almost obliterated. Where most
altered the rock resembles a granite containing small white areas

of quartz with abundant dark grey to almost black crystals of feld-

spar. Near the dykes the biotite originally present in the gneiss is

changed completely into areas of minute grains and dust of magnetite

with a little augite scattered through them. Farther from th contact
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some of the original biotite remains only partially changed to

magnetite and angite. The feldspar crystals for a considemble

distance from the contact have been darkened owing to the develop-

ments of very minute specks and glassy intrusions, and especially to

the production of innumerable exceedingly minute gas-bubbles

throughout their mass.

Diorite-f/neiss.—In many places the granitite-gneiss has intercalated

with it bands of a basic gneiss apparently derived from crushed diorite,

diabase or gabbro. These are dark-coloured, usually somewhat fine-

gi-ained rocks, approaching in general characters to hornblende-schist.

Their specitic gravities vary from 2-85 to 3-00, the mean being 2-91.

Rocks of this class have been obtained from the Towakaima Falls in

the Barama River, from Arimu Creek and from Devil's Hole on the

Cuyuni River, from Tupeku, Itaballi Rapids, and the Teboco channel of

the Mazaruni River ; from Wolga, Abouia-Malali and Ararapira on
the Essequibo River ; and from near the Sandhills on the Demerara
River. They are divisible into two classes, one having a granitoidal

structure and the other a foliated one.

The granitoidal rocks are made up of granitic aggregate of large

plates of pale blue or of green hornblende with many crystals of brown
biotite, the latter in places being secondary to the former ; some plates

and abundant granules of epidote
;

plates of orthoclase-feldspar

clouded with sericite, some of clear microcline, and patches and plates

of plagioclase and of a water-clear feldspar ; some small irregular

areas of quartz ; some grains of sphene, and a few prismas of zoisite
;

whilst small crystals of apatite are present in very varying quantity.

The foliated varieties have a very close resemblance to hornblende-

schists and are composed of allotriomorphic granules, and in places

of idiomorphic lath-shaped plates of green hornblende, some of which are

poikilitic ; and flakes of greenish biotite usually more or less chloritised,

lying in a granular mosaic of water-clear and of plagioclastic feldspars,

some granules of which contain minute flakes of sericite and grains

of epidote, with some quartz ; a few grains and aggregates of epidote,

a few minute prisms of zoisite, and of aj^atite with some zircon, and
a few minute grains of magnetite are unimportant accessories.

Biotite-schist.—In a few places the gneiss contains very abundant
flakes of biotite and passes into biotite-schist. Examples of this have
been obtained from Matope Cataracts, Arimu Creek, and Devil's Hole
in the Cuyuni River ; from Tupeku in the Mazaruni River, and from
Tiger Creek in the Puruni River. The rocks are made up of a
granulitic mosaic of water-clear and of plagioclastic feldspar and quartz
with some larger plates of orthoclase, which is traversed by numerous
streams of long and narrow wisps of dark-brown biotite arranged with
their long diameters approximately parallel,with some flakes of muscovite
and in places with a few small plates of green hornblende and in

others with some lath-shaped crystals of epidote and zoisite ; in parts

some patches of chlorite occur
;
grains of anatase, of garnet, and of
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magnetite, with some minute prisms of apatite form unimportant ac-

cessories. The country rock of the Aruka in the North-Western district

is a gneiss which, near to the masses of epidiorite and hornblende-schist

traversing it, has the character of a granitite passing into a
biotite-schist. These varieties differ only in tlie arrangement of tlie

biotite ; in the granitite it is in irregularly scattered small l>rown plates

of varying shapes, while in the schist it forms lath-shaped crystals

airanged in the rock in streams parallel to their long diameters. The
mass of these rocks is a mosaic of water-clear plagioclase-feldspar with
(juartz, some sparse plates of muscovite, a few irregular grains of epidote,

scarce grains of pyrite, and some minute prisms of apatite.

The lower rapids in the Waini River are over a dark-grey, highly

contorted mica-schist traversed by narrow veins of muscovite-granite.

The mica-schist is made up of very numerous elongated prisms of dark
brown biotite with some of muscovite arranged in curving more or less

parallel streams traversing a rather coarse-textured granulitic mosaic
of quartz with some water-clear feldspar. A few small granules of

garnet and some minute grains of zircon in the biotite form
unimportant accessories.

The specific gravity of the biotite-schists varies greatly according to

the proportion of biotite present, the range being from 2-63 to 2'95.

Aluscovite-schist.—This appears to be of rare occurrence. I have
found specimens in two localities only—in the Black Creek, a tribu-

tary of the Groete Creek, and near Teboco in the Mazaruni River.

The former is a white glistening rock having a specific gravity of 2"65,

and consists of a granulitic mosaic of water-clear feldspar, some
granules of which show the striag of plagioclase, and quartz ; with
abundant plates, varying greatly in size, of muscovite. The latter rock

is similar in appearance but grey in colour, and its specific gravity is

2-62. It is made up of a mosaic of granules of quartz with granules

of much altered and sericitised feldspar, in which are many laths

of muscovite, some ghosts of flakes of biotite, and relatively

abundant minute grains of magnetite. In some parts of this rock

the quartz is in patches which are much fractured but are not granulitic.

Pyroxene-gneiss.—Foliated rocks containing as their principal

ferro-m:ignesian constituents either augite or other pyroxene are of

very rare occurrence in the districts I have visited. The only place

where I have found a pyroxene-gneiss is at Haiowa Rapids on the

Essequibo River. It is a fairly compact, well-foliated, dark-coloured,

rock, of specific gravity 2-92, and consists of allotriomorphic granules

of colourless augite and some of enstatite in a mosaic of grains of

water-clear plagioclase-feldspar, with a few of quartz ; it also

contains a few plates of pale green hornblende, some granular epidote

in places, and some grains of sphene and small prisms of zoisite.

Pegmatite.—The gneiss is traversed in places by very numerous

veins of pegmatite. These are either made up of very large plates of

oligoclase with some of orthoclase showing more or less well-marked
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raicrocline structure, some microperthite, and with quartz in large

irregular patches, in places granulitic, included in the feldspar ;
in

places bi'oad plates of biotite, scarce small flakes of miiscovite occur,

and minute flakes of sericite are found in the feldspar ; or they consist

of large irregular plates of microcline with included patches of oligoclase

or albite with curved laminte and corroded outlines,and irregular patches

of quartz ; the feldspars being frequently cracked and the cracks filled

with epidote. The pegmatites ai^e therefore of two kinds, both of which

contain irregular areas of quartz, but one consists essentiallyof plagioclase-

feldspa'rs with subordinate c[uantities of alkali-feldspar, the other of

microcline with subordinate ciuantities of plagioclase-feldspar. The

pegmatites frequently change from highly feldspathic veins to veins

consisting almost entirely or entirely of quartz. In the feldspathic

pegmatites crystals of feldspar are found in places from six to eight

inches in length, while the biotite separates out in plates up to two or

three inches in diameter. Garnets are of common occurrence in parts

of the pegmatite-veins, and fair-sized crystals of beryl and of apatite

are found in it in a few localities.

THE CHEMICAL AND MINERALOGICAL COMPOSITION OF THE GNEISS.

Chemical Composition.—Analyses have been made of the granitite-

gneiss, of the liornblende-granitite-gneiss, and of the diorite-gneiss, using

average bulk samples drawn in each case from several localities, with

the following results :

—

Silica

Alumina
Iron peroxide

Iron protoxide

Magnesium oxide ...

Calcium oxide

Sodium oxide

Potassium oxide

Water
Carbonic anhydride
Titanium oxide
Zirconium oxide
Phosphoric anhydride
Chlorine

Iron sulphide

Manganese oxide ...

Barium oxide

Copper oxide

North-West-
ern District.

7'2-54

16-19

1-16

1-17

0-65

3-26

4-47

0-23

0-05

nil.

0-20

0-12

traci'.

trace.

100-03

GnniiiUc-d lU'iK!

Cuyuni
River.

67-61

1-13

3-44

1-39

3-18

5-63

0-82

1-48

0-Ofi

0-72

nil.

0-09

0-02

nil.

0-1(1

0-11

nil.

100-38

Mazaruni
River

District

70-09

l.>-12

1-72

1-13

1-22

2-(il

3-61

2-75

0-78

trace.

0-67

trace.

0-11

0-02

0-02

0-08

nil.

(>-04

09-97

Essequibo
River

District.

67-40

19-06

0-71

1-31

1-90

4-30

3-16

1-52

0-30

0-32

0-34

0-015

0-004

0-06

trace.

100-399
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2. Secondary.

Sericite, epidote, zoisite, garnet, magnetite, hematite, limonite,

chlorite, leucoxene, sphene, pyrite, serpentine and calcite.

The mineralogical compositions of the gneisses may be represented

as follows :

—
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The gneisses may be classified as follows :

—

Granite-gneiss . . North-Western district . . Vulcanose.

,, ,, . . Cuyuni River . . Yellowstonose.

,, ,, . . Mazaruni River . . Lassenose.

,, ,, . . Essequibo River . . Yellowstonose.

Honiblende-granitite-gneiss, Cuyuni River, Toscanose.

,, ,, ,, Mazaruni River, Pantellerose.

,, ,, ,, Essequibo River, Bandose.

Diorite-gneiss . . Mazaruni River . . Andose.

The Epidiorite, Amphiholite and Hornblende-schist Group.—The
gneiss of the colony is traversed by a series of rocks originally basic

intrusives and now epidiorites, amphibolites and hornblende-schists,

which form well-marked features in the topography of the gneissose

districts, giving rise to ranges of hills and to isolated knolls easily

distinguished from the suri'ounding gneissose j^enoplains. In the river

courses the basic rocks are frequently the cause of small cataracts and
rapids.

The rocks of the group fall into two classes according to the intensity

of the dynamo-metamorphic forces which have affected them ; those less

affected, the epidioi'ites and amphibolites, in some places retaining as

kernels to plates of hornblende portions of the pyroxenes of the

original intrusive rocks which they now represent, whilst in the other
—the hornblende-schists—no traces of the original ferro-magnesian

minerals are seen. In many parts of the country it is not easy to

connect the well-foliated hornblende-schists with the massive epidiorites

and amphibolites, but in the Blue Mountain disti-ict and in the

Mazaruni-Puruni district, where these rocks occupy very large areas,

the transitions from the massive rocks through actinolitic ones to true

hornblende-schists can be traced both in the field and in thin slices

under the microscope, while at one place on the Cuyuni River I found
a series of rocks showing the transition from a gabbro to a hornblende-

schist. In the following accounts the rocks are arranged in inverse

order to the degree of metamorphism to which they have been
subjected.

In the belt of basic rocks which cross the Mariwa or north-eastern

channel of the Cuyuni River at and near the Upper Mariwa Rapids,

from one of the spurs of the Blue Mountain hills a change from
gabbro to amphibolite and thence to hornblende-schist can be followed,

and this shows that the basic intrusives of the district were rocks of

the gabbro-diabase type. The following varieties of rock are found
at these rapids :

—

Below the rapids is a purplish rock of specific gravity 2*84, which
consists of a granitic aggregate of labradorite, some microcline, and
some interstitial ({uartz, plates of almost colourless augite, with some
peripheral chlorite and serpentine, many of the augite plates with
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numerous extruded grains of magnetite, a little enstatite, some

bronzite, many plates of brown biotite secondary from the pyroxenes,

some large granules of magnetite, and a few prisms of apatite. The

rock is traversed by minute cracks filled with serpentine. It is a

galjbro or a biotite-gabbro.

Near the foot of the rapids somewhat to the west of the preceding

rock, but in the same belt, a dark-grey rock of specific gravity 3-08

occurs. This rock shows in places a transition from a massive to a

foliated structure. A slide showing the transition from one into the

other was prepared, and it showed that the rock consists of a mosaic

of granules of feldspar, both striated and water-clear, in one part of

which are masses cf colourless augite with man}" extruded gi-ains of

magnetite, while in the other part the p5"roxenes are more or less

replaced by a green hoi-nblende, having hei-e and there kernels of a

ferriferous enstatite, whilst extruded magnetite forms large irregular

granules. Some granules of magnetite, with borders of leucoxene, are

also present in both parts. The part which contains the augite altered

to hornblende has a perceptibly foliated structure.

At the foot and middle of the rapid specimens were obtained

of a schistose dark-coloured variety of the I'ock, of specific gravity

2-97, having the following structure :

—

Areas of labradorite in laths, with well-defined edges, in parts

showing the commencement of granulitisation, in others broken up
into aggregates of small granules ; large patches of green horuljlende,

some with very abundant extruded grains of magnetite, and with

numerous small kernels of augite, many scattered small crystals of

hornblende, some patches of zoisite and some grains of epidote. The
greater part of the rocks exposed at the rapids consists of this variety.

Near the head of the falls is a belt of a well-foliated variety, dark-grey

in colour, and of specific gravity 2-81. This rock is made up of a

mosaic of granules of water-clear feldspar, and of masses of green

hornblende, more or less broken up into granules, and in places partly

altered to chlorite. Epidote is present in small granules in some

abundance. Small flakes of chlorite after biotite are also found.

Grains of magnetite occur scattered here and there through the rock.

It possesses a well-marked fissile structure.

The series of specimens collected below and at the Upper Mariwa
Rapids, show very clearly the passage of rather fine-textured gabbro

into epidote-hornblende-schist.

rrot''rabase.—On the southern peak of the Blue Mountain Hills,

at an altitude of about 700 feet, a dark -coloured, compact rock, having

a specific gravity of 3'0, occurs. It is made up of plates of nearly

colourless augite changed at their periphei'ies to pale-green horn-

blende ; in places there are patches of hornblende which show no

indications of pyroxene, but, as a rule, even in the more altered parts,

more or less of the original augite remains as kernels in the masses of

hornblende. In the less altered augite plates the eflects of strain are

well marked. The ferro-maij;nesian minerals occur in an ill-defined
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feldspar-mosaic, the granules of wliich, thougli apparently clear and
unaltered, show a mottled appearance under polarised light. Some
zoisite and a little epidote have been developed in the feldspars, and
some large elongated granules of sphene of the leucoxene type are

present.

Proterobase occui's in narrow dykes in the Essequibo and
Mazaruni districts. The rocks of these vary in specific gravity from
2"94 to 3*01. Some of the Essequibo rocks are dark-green in colour,

compact in texture, and contain large porphyritic crystals of labradorite

which in places attain a length of two inches. These phenocrysts in

the rock of a dyke at Dehalabani are usually clear, while those in

one at Akenna are white and clouded. The compact portions of the

rocks consist of small masses of colourless augite enclosed in pale-blue

and green hornlilende, the ragged internal edges of which seem to inter-

penetrate their kernels of augite. In places these minerals are replaced

by patches of chlorite. Labradorite is present in abundance in small

lath-shaped crystals, in places clear, in others more or less clouded,

whilst a few small granules of quartz, many irregularly shaped grains

of titaniferous iron-ore here and there with leucoxene, and a few
crystals of pyrite are present as accessories. The phenocrysts of

labradorite are corroded by their matrix, show a zoned structure, and
are in places much saussuritised, whilst in others they contain minute
inclusions of epidote, sericite and carbonates.

Other dykes of this rock are not porphyritic, the mass having
a structure closely reseml^ling that of the compact parts of the rock at

DehalaVjani and Akenna.

Epidiorlte and Amphibolite.—-The general structures of the

epidiorites and amphibolite are well seen in the rocks of the Aruka
Hills in the North-Western district, of the Blue Mountain Range near

the Cuyuni River, from near Wariri on that river, and of the broad

belt of country extending for several miles south of the Turesi Falls on

the Mazaruni River, and of the Tiger Creek of the Puruni River.

Smaller masses occur in many places, as, for instance, at the Barima
Mine, and frequently in relatively narrow dykes in the North-Western
district, along the courses of the Cuyuni and the Mazaruni Rivers,

and to a less extent in the Essequibo, Potaro, Demerara and Berbice

districts.

The epidiorites and amphibolites from the various districts have

many characters in common. Macroscopically they are dark-green,

grey or almost black rocks, of specific gravities ranging from

2-82 to 3-18.

The amphibole in them is almost entirely of secondary origin, but

occasionally small jilates of original olive-green or brown hornblende are

found. The hornblende usually present in them is, in thin sections,

either colourless, or of various shades of pale-green, pale-blue, olive-

green, green and dark-green. It is usually in large, irregular, ragged-

edged plates and aggregates, but in some specimens it is in small plates

or grains of the deeper-coloured varieties. In places the masses of
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hornblende are poikilitic in structure, while in a few cases they retain

the ophitic structure which characterised the pyroxene from which they

have been derived. Not unfrequently, as in specimens from the Blue

Mountains and from the Mazaruni-Puruni district, the light-coloured

masses of hornblende- surround kernels of almost colourless pyroxene,

usually augite, but in some of the rocks from the Blue Mountains the

kernels consist of enstatite or of bronzite. In places the hornblende

has become actinolitic, and is frayed out towards its edges into minute

crystals of colourless amphibole, which in cases appear to run in

streams from and round the aggregates of the mineral.

The feldspar is usually a more or less basic labradorite, which in

some specimens retains it crystalline form, the laths, however, being

more or less sericitised. More usually it occurs as either confused ill-

defined mosaics of clouded granules, or well-defined granular aggregates

of water-clear plates, the great majority of which are unstriated, whilst

some exhibit the stria? of plagioclase, or in a very few cases the

structure of microcline. Minute prisms of zoisite and of epidote are

frequently present in the feldspar, the former in places in some
abundance, the latter usually in very subordinate quantity, while

in some specimens the feldspar areas contain numerous minute needles

and hair-like fibres of colourless hornblende. Grains of secondary

quartz occur in addition to those of feldsj^ar in some of the

granular mosaics. Small irregularly shaped granules of titaniferous

iron are present in small quantity, and are usually coated with

leucoxene. In places the masses of hornblende contain many minute
grains of extruded secondary magnetite. In a few specimens small

iiakes of more or less chloritised biotite are present, but are only

sparsely distributed. A few small prisms of apatite occur in the rock,

and in some specimens minute crystals of zircon are found. Aggre-

gates of chlorite are present in many specimens, but, as far as I have

observed, this mineral seldom forms an important accessory.

Actinolite- and Hornblende-schists.—In many places rocks occur, in

which the effects of metamorphism have been far greater than in the

epidiorites and amphibolites. These seldom contain any residuary

pyroxene, whilst the hornblende masses are either largely or entirely

broken up into actinolite, or into small allotriomorphic grains of green

hornblende. In places the hornblende masses are altered into more
or less fibrous aggregates of uralite. The rock has to a varying extent

a schistose structure, which in many places is not noticeable in hand-

specimens, although clearly seen in thin sections ; in other places the

rock has the well-marked chai'acteristics of a schist in hand-specimens

as well as in thin sections.

The actinolite-schists vary in specific gravity from 2"89 to 2'94:, and
are made up of felted masses of pale-blue to almost colourless actinolite,

and of streams uf needles, and of long and narrow laths of the same
mineral, patches of chlorite, small irregularly shaped grains of titani-

ferous iron ore, and minute crystals of magnetite lying in a micromosaic

of feldspar with some quartz. In the mosaic the feldspar granules are
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usually water-clear, but some show the strijB of plagioclase ; in places

in the mosaic plates of feldspar larger than its granules are found,

these are usually clouded with sericite, and many of them contain

needles of colourless actinolite. Small prisms of apatite sparsely

occur in the mosaic and in the masses of actinolite. As unimpurtant

accessories small grains of sphene of the leucoxene type, prisms

of zoisite, granules and crystals of epidote and plates of carbonates

are found.

The hornblende-schists are darker-coloured than the actinolite-

schists, and vary in specific gravity from 2-82 to 3-04. They are made
up of allotrioinorphic granules of green, olive-green or bluish-green

hornblende with others of a usually water-clear plagioclase-feldspar,

and with here and there minute grains of magnetite, of titaniferous

iron-ore and of pyrite. In some specimens the granules of hornblende

and of feldspar are of sensibly similar size, but as a rule the grains of

hornblende aj'e much larger than are those which form the granular

aggregates of plagioclase-feldspar. Not unfrequently granules of

quartz occur in the mosaic, whilst the rocks are traversed by thin

films and narrow veins of the same mineral. In places the quartz

veins pass into lenticular masses, or gradually become of considerable

thickness—from a few inches to as much as four or five feet across—and
extend as sheets for long distances through the rock. These sheets, or

reefs as they are termed in the colony, are frequently more or less

auriferous, whilst in a few j^laces the lenticular masses are auriferous

to a marked degree.

The accessory minerals present in the hornblende-schists—usually

iu very unimportant quantities—are apatite, sphene and zircon, whilst

chlorite, epidote, zoisite and carbonates occur in very varying

proportions and not unfrequently form thin layers and veins in the

rock.

In some places epidote is an important constituent of the mass of

the schist ; it is then usually granular, but it is also found in small

prisms. These epidote-hornblende-schists are otherwise similar in

structure and in composition to the hornblende-schists, of which they

are local modifications.

Another variety occurs in which chlorite is an important con-

stituent. A typical example is found near the portage at Arawak
Matope Cataracts on the Cuyuni River; it is there a dark-green,

well-foliated rock of specific gravity 2-89. It is composed of a very

pale-blue hornblende, varying in structure from more or less frayed-out

plates to needles in felted masses, the degree of schistosity of the rock

being governed by the state of aggregation of the hornblende. In

some of the less altered masses of hornblende the structure suggests the

presence of small nuclei of augite, but these are seldom recognisable.

The ground-mass of the rock consists of a micromosaic of water-clear

feldspar with some quartz, grains of epidote, fairly a.bundant patches

of pale chlorite and viridite, many needles of actinolite, some minute

cubes of magnetite and a few of pyrite. Here and there flakes of

chloritised biotite are seen.
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Talc-schist.—In the Cuyuni River, south-west of Swarima Island

near Wariri, hornbleude-granitite-gneiss is traversed by a broad dyke

of zoisite-amphibolite, the inner part of which, for about 500 yards

in breadth, consists of a mass of light-coloured hornblende-rock,

parts of which are more or less altered, being in places changed into a

pale-greenish rock, having a soapy feel and being easily scratched by the

fingei'-nail.

The amphibolite is a greenish-grey rock and varies from fairly

compact to porphyritic. The latter is made up of relatively large

crystals of a colourless amphibole in a confused grey matrix of zoisite

and feldspar, the strire of plagioclase being here and there faintly

visible. The amphibole-phenocrysts usually have frayed-out edges, and

in places a little chlorite is developed in them. The specific gravity of

the rock varies from 2-86 to 2-97 according to the relative abundance

of hornblende it contains. The amphibolite where not altered has a

specific gravity of 3-01, and is made up of a very pale-blue, almost

colourless, hornblende with some smaller crystals of a green one. The

edges of the larger masses are actinolitic, and the masses contain in

places prisms of epidote. Between the masses of hornblende are some

irregular areas of epidote and zoisite. A few minute crystals of

magnetite have been extruded from some of the masses of liornblende.

Where the rock appears to be only very slightly altered its specific

gravity is 3-02, and it is made up of large masses of colourless horn-

blende somewhat altered, and having their cleavages marked by
abundant minute extruded grains of magnetite. Many of the masses

show a uralitic structure, and some contain patches of a very pale

chlorite. A little colourless pyroxene is present in places.

Where the alteration commences to be readily noticeable the rock

has a specific gravity of 2-99, and is generally similar in composition

and structure to the very slightly altered rock, but grains of extruded

magnetite are more abundant, and areas of pale chlorite and of

serpentine are noticeable. Where patches of feldspar occur they are

invaded by colourless needles of hornblende and are rendered cloudy

by zoisite. Many flakes of talc and of sericite are found in places.

The completely altered rock has a specific gravity of 2-9 1, the large

plates of hornblende being entirely metamorphosed, with extrusion of

magnetite, into a complex of talc, with some serpentine and chlorite.

This is an interesting case of the alteration of a norite, or of a

gabbro, the pyroxenes of which were made up largely of the enstatite-

molecule, into a zoisite-amphibolite, and of the more basic parts into a

talc-serpentine rock or talc-schist.
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THE CHEMICAL AND MINEHALOtJICAI. COMPOSITIONS OF THE EPIDIOEITES,

AMPHIBOLITE8, AND HORNBLENDE-SCHISTS.

The chemical compositions of these rocks are as follows :

—

NORTH-WESTEKN DISTRICT.

Silica

Alumina
Iron peroxide

Iron protoxide

Magnesium oxide ...

Calcium oxide

Sodium oxide

Potassium oxide

Water
Carbonic anhydride
Titanium oxide

Phosphoric anhydride
Iron sulphide

Manganese oxide . .

.

Ep'nhuritt

Issorora Urinambo
Hill,

[
Arakaka i HUI,

Aruka i District. Barama
River. River.

49-06

18-87

1-89

4-49

10-95

11-70

0-97

0-06

0-43

0-88

trace.

0-02

0-34

99-66

49-46

16-77

1-98

6-57

9-33

11-17

1-55

0-04

2-02

0-27

0-79

trace.

trace.

trace.

99-95

52-78

13-66

2-40

8-64

7-95

9-52

2-34

0-20

1-89

0-23

0-02

0-11

Ilorxblcndf-

schist.

Maburima
Hill,

Aruka
River.

99-74

50-28

15-72
•2-26

10-35

9-06

10-10

1-79

0-16

0-40

0-07

0-02

trace.

100-21

MAZARUNI-CUVUNI
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CUYUNI RIVER, NEAR SUAKIMA ISLAND.
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The following minerals have been recognised in the rocks of this

group :

—

Bytownite, labradorite, water-clear feldspar, cjuartz, augite, enstatite,

hornblende, epidote, chlorite, magnetite, titaniferous iron-ore, leucoxene,
sphene, serpentine, talc, zircon, apatite, zoisite, pyrite, zeolites, and
calcite.

The foregoing analyses correspond to the following mineralogical
compositions :

—

NOKTH-WESTEKX DISTRICT.
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CUYUNI RIVEK, NEAR SUARIMA ISLAND.

Orthoclase ...

Albite
Zoisite

Hornblende...
Tale
Serpentine ...

Ilmenite
Magnetite ...

Calcite

Minor constituents

Epidioi-ite

amphtbohte). ^ "'
I Hnpk.

100-0

F.SSEaVIBO DISTRICT.

E/>idiorife.

Quartz ...

Orthoclase
Andesine (Ab^ An.,) ...

Labradorite (Abo An.^)...

Hornblende
Magnetite
Ilmenite...

Calcite

Minor constituents

Hornblende-schist

.

4-1
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Hornblende-scliist, Mazanini-Puruni district ... ... Auvergnose.
Hornblende-chlorite-schist, Arawaka Matope, Cuyuni River ,,

Zoisite-amphibolite, Cuyuni River ... ... ... ... Hessose.
Amphibulite, Cuyuni River ... ... .. .. ... Auvergnose.

„ (altering), Cuyuni River ... ... .. Cecilose.

Talcose serpentine, Cuyuni River ... ... ... Minnesotiase.
Epidiorite, Essequibo River district ... ... ... ... Auvergnose.
Hornblende-schist, Essequibo River district ... ... „

As a j^eneral rule wherever epidiorites, amphibolites or hornblende-
schists occur in the colony, the products of their decomposition—which
are similar to those of diabase—yield gold in greater or less quantity

;

and the gold found in parts of the North-west district, in the Puruni
district, in the Cuyuni district, and in the Groete Creek district is

mainly derived from them. Their contents of the precious metal has
been determined in average samples from various districts and places

as follows :—
Issorora, Aruka River ... 8 grains per ton of the rock.
Maburima Landing, Aruka River ... 32 „ ,, „ „
Maburima Hill, Aruka River ... ... 7 „ „ „ „
Youpu, Aruka River ... ... ... 4 „ „ „ „
Araua Hill, Aruka River ... ... ... 3 „ „ „ „
Mazaruni River district ... ... ... 8 ,, „ „ „
Puruni River district ... .. ... 5 „ „ „ ,,

Essequibo River district ... ... ... 12 „ „ ,,

Konawaruk River ... ... ... ... 32 „ „ „ „
Konawaruk River, No. 2 ... ... 48 ,, „ „ „
Amphibolite, Cuyuni River .. ... 3 „ „ ,, „
Hornblende-chlorite-schist, Cuyuni River 4 ,, „ „ „

These show that in the epidiorites and hornblende-schists gold

occurs in sufficiently high proportions for them to become the sources

of gold in payable quantities when the metal has been set free and
concentrated by the decomposition of the rock and subsequent
detrition of the latei'ite resulting from it.

The gold in part accompanies the heavy minerals of the meta-
morphosed rocks ; but in some of them it is present in the numerous
tongues and veinlets of quartz which traverse them, filling cracks and
spaces between, or crossing the folia of the schists.

Black sands were separated by panning from the gravelly contents

of pot-holes in the Wariri belt of amphibolite, and were freed from
quartz and feldspar by treatment with Sonstadt solution. They
were free from gold in the form of visible specks, but the}^ yielded upon
assay gold and silver at the rates respectively of 118 and 150 grains

per ton of the sand.

Where the epidiorites and hornblende-schists are intersected by
later dykes of diabase, as in parts of the Arakaka district in the

JSIorth-west, we find quartz veins and alluvial deposits containing the

metal in exceptionally high proportions.

Quartz veins traversing amphibolites, epidiorites or hornblende-

schist may be expected to be more or less auriferous.

The very rich mass of quartz at the Peter's Mine in the Puruni
River has epidiorite and hornblende-schist for its country-rocks.



CHAPTER VII.

THE PETROGRAPHY OF THE QUARTZ-PORPHYRY,
GRANOPHYRE, PORPHYRITES, AND ALLIED ROCKS.

These rocks are developed to a considerable extent in British Guiana,

and in parts occupy very broad areas. They are of at least two ages,

the more important variety being older than the granitic rocks whilst

of later date than the fundamental gneiss, the less important and

relatively rare kind being either offsets from the granitic rocks, or later

intrusions through them. The latter will be described with the

granitic rocks.

The series includes both massive and schistose members, the latter

being derived from the former by dynamic metamorphism.

The massive varieties are divisible into the following groups :

—

L Quartz-porphyry and quartz-porphyrite.

2. Granophyre.

b. Feldspar-porphyrite.

4. Augito-porphyrite.

5. Hornblende-porphyrite.

6. Felsite.

No strict lines of demarcation can be drawn between these groups,

as they shade almost imperceptibly from one into another. Similarly,

it is not possible to demarcate the massive from the schistose varieties,

the change from one to the other being very gradual. I have classed

as quartz-porphyries, or as quartz-porphyrites, rocks containing numerous

blebs or phenocrysts of quartz, whether accompanied or not by
phenocrysts of feldspar, in a microgranitic, microgranular, micro-

crystalline, granophyric, or felsitic groundmass ; as porphyrite those with

phenocrysts of plagioclase-feldspar in a microgranitic, microgranular

microcrj^stalline, or felsitic groundmass ; as augite-porphyrite those with

phenocrysts of augite ; as hornblende-porphyrite those with pheno-

crysts of hornblende ; as granophyre those containing phenocrysts of

feldspar, and a few of quartz in a micropegmatic groundmass : and as

felsite some rocks which do not contain phenocrysts, and which
usually have either a microgranitic or a microgranular structure, but in

places consist of an irresolvable felsitic mass.

As a rule the plagioclase-feldspars are far more in evidence in the

rocks containing blebs or phenocrysts of quartz than are the orthoclase

ones, and hence the term quai'tz-porphyrite is generally more applicable

to them than is that of quartz-porphyry.
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1. (a) Quartz-jjorphyri/.—The (juai-tz-porphyries are coaipact rocks,

varying in colour from greenish-grey to very dark grey, and ranging
in specific gravity from 2"57 to 2"74. Their groundmass is either

microcrystalHne, microgranitic, mierogranular, or micropegmatitic. In
the microcrystalHne varieties the interlacing, minute, lath-shaped

crystals of feldspar, usually plagioclastic, show more or less corroded

edges, and have, in varying degrees, the more or less noticeable

flow arrangement termed " pilotaxitic." The microgranitic, micro-

granular and granophyric mati'ices are composed of feldspar and
(juartz, the former usually being predominant. The feldspar consists

of orthoclase and plagioclase in varying proportions. Sericite is of

frequent occurrence, sometimes in considerable quantity, while minute
granules of epidote are found in places scattered through the mass.

(Small rounded blebs of quartz, more or less corroded l)y the matrix,

and usually of uniform extinction, but in some specimens showing
strain shadows, and phenocrysts of feldspar—generally orthoclase, but
in places plagioclase—of very varying sizes, are scattered through tiie

groundmass. Many of the orthoclase-phenocrysts are clouded by
sericite, while, in places, the plagioclase ones contain numerous minute
granules and crystals of epidote. In some specimens small patches of

colourless augite, more or less changed to epidote, nests of chloritised

biotite, small scales and aggregates of gi'eenish biotite, and a few small

flakes of muscovite occur, whilst small patches of pale green hornblende

are spai'sely present. Minute crystals and grains of magnetite and of

titaniferous iron ore, granules of sphene, small prisms of ajiatite,

patches of carbonates, and crystals of pyrite are accessories, usually in

un important quantities.

(Some (juartz-porphyries from the Berloice River district are either

pink, red or purple in colour, contain numei'ous small blebs of quartz

and dull earthy-white phenocrysts of feldspar, and have a finely

laminated structure. They appear to have been originally tuffs.

Their groundmass is crypto-cr3^stalline or felsitic, and in parts contains

a good deal of glass. Minute, irregularly shaped blebs of glass occur in

places. Some of the rocks are more or less silicified and are traversed

by narrow veins of (juartz.

The principal interest in the rocks of the Berbice River lies in the

quartz-porphyry and allied rocks. They differ from rocks of the same
group collected in the auriferous districts of the colony by showing

fewer signs of dynamic metamorphism, and by retaining in some cases

their original hyalopilitic or pilotaxitic structures sufficiently to enable

an opinion to be formed as to their origin. They have been either

rhyolites and andesites, or altered and consolidated tuft's derived from

similar rocks.

Quarfz-porplryrites.—The quartz-porphyries grade almost imper-

ceptibly into (luartz-porjihyrites, the latter differing from the former by
the smaller proportions of orthoclase -feldspar present in them, whilst

the feldspar-phenocrysts consist only of plagioclase.
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2. Granoj)hyrp.—lu many places, especially in the vicinity of the

larger intrusive masses of diabase, quartz-porj^hyries and porphyrites

having a micropegmatitic groundmass occur. They are compact rocks

with usually inconspicuous blebs of quartz, and many phenocrysts of

feldspar. In colour they vary from light grey to greyish-green and,

as a rule, are of the lighter shade. Their specific gravities range from

2'6-J to 2-72. The rocks are made up of a groundmass of a micro-

pegmatite of quartz and feldspar, the latter in places being ortho-

clase, in others albite, in which are embedded small blebs of quartz and
abundant phenocrysts of plagioclase, and occasionally of orthoclase.

In places the micropegmatite is replaced by granitic or granular

aggregates of (^uartz and feldspar. The phenocrysts and the accessory

minerals are similar to those described as present in the quartz-

porphyries and porphyrites.

Fi'ld!<par-porphyriti'!<.—These rocks differ from the foregoing by not

containing blebs or phenocrysts of quartz and the feldspars are generally

plagioclastic. Phenocrysts of plagioclase, and, in a few instances, of

orthoclase, are present, the former usually in abundance. The rocks

i-ange in colour from greenish-grey and bluish-grey to dai^k-green, dark-

grey and purplish-grey, and in specific gravity from 2'68 to 2'82.

Their groundmass is either microgranular or microgranitic, and consists

of feldspar with some ijuartz. Lying in the groundmass are relatively

large phenocrysts of plagioclase-feldspar, frequently clouded with

sericite, zoisite and epidote. Small nests and patches of green biotite,

of chlorite, and of epidote occur scattered in the rock. The accessory

minerals present are the same as those found in the quartz-porphyries

and quartz-porphyrites.

In some of the feldspar-porphyrites the groundmass is made up of

ill-defined laths of feldspar, which in places passes to a feldspar-

micromosaic. These are greenish-grey rocks of specific gravity from
2'70 to 2*82. In addition to phenocrysts of feldspar they contain a

few small ones of a colourless augite, or of a pale hornblende.

Chlorite, viridite, sericite and epidote are frequently present in the

groundmass.

In the lower parts of the Potaro River,—but, as far as ray experience

goes, rarely elsewhere,—feldspar-porphyrite occurs having for ground-

mass minute interlacing lath-shaped crystals of feldspar, many of which
are plagioclase, their edges being more or less corroded. They have a

pilotaxitic arrangement, the feldspar-laths lying in streams with their

longer axes approximately parallel to one another. These rocks contain

suiall phenocrysts of feldspar, but not in any abundance. Their accessory

minerals are the same as those found in the porphyries, but, as a rule,

they are present in very small proportions, or are almost entirely

absent, whilst the ferromagnesian minerals seldom, if ever, occur. The
rocks are essentially feldspathic ones closely allied to Bostonite.

Some specimens from the Cuyuni and Berbice Rivers are grey and
purplish-grey rocks of specific gravity 2-75 to 2-78. The groundmass
of these is distinctly andesitic and tlow-structure is fairly well marked
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in them. They diflfer from the rocks of the Bostonite type by containing

small phenocrysts of augite and Hakes of more or less chloritised

hiotite.

4 and 5. Augite- and Hornblende-porphyrites

.

—Porphyrites having

well-marked phenocrysts of augite and hornblende are of far less common
occurrence than are the quartz and feldspar-porphyrites. Some of them
resemble consolidated tufi's, and pi'obal:ily have originated from volcanic

debris.

4. Auyite-porphyrite.—This is a dark-grey rock of specific gravity

from 2"85 to 2'86. As a rule its groundmass is a confused micro-

crystalline to microgranular mosaic of feldspar with chlorite, epidote,

zoisite, sericite, titaniferous iron-ore with leucoxene in minute grains,

and some secondary (|uartz. Colourless hornblende in minute laths and
needles and a few Hakes of greenish biotite are found in places. Very
pale to colourless augite is present in them in small phenocrysts, which
in places are more or less fractured, whilst some of them have actinolitic

boiderings. Some phenocrysts of plagioclase also occur in the augite-

porphyrites,

5. Hornhlende-'porpliyrite. — The groundmass of the hornblende-

bearing porphyrites is very similar to that of the augite-porphyrites,

but, as a rule, needles of colourless hornblende are more abundant in it

than in that of the latter. Some specimens are traversed by films of

secondary biotite. The hornblende-phenocrysts vary considerably in

size in different specimens. The hornblende is very pale-green to very

pale-blue in colour, and in some specimens occurs in laths and in patches

as well as in phenociysts. In some places the hornblende is more or

less changed to epidote, whilst here and there the phenocrysts are

bordered with numerous minute grains of magnetite extruded from

them. The rocks contain small phenocrysts of plagioclase-feldspar,

usually clouded by inclusions of sericite, zoisite, and epidote. The
hornblende-porphyrite is compact in structure, greenish-grey to dark-

grey in colour, antl in specific gravity it varies from 2"77 to 2'89.

6. Felsite.—This forms very compact rocks of various shades of grey

to almost black, and of green, red, chocolate-coloured, dark brown, and
deep purple. It varies in specific gravity from 2"62 to 2-78. It is

made up of either a crypto-crystalline mass, containing in places

granules of glass, or of a ver}^ finely grained micro-mosaic of feldspar

with sericite and some quartz. In the darker-coloured varieties, chlorite

and widely difiused minute grains of magnetite are present in some
quantities. In the red and chocolate coloured sorts hematite is found

in a very finely divided state. Films and thin veins of (juartz in places

traverse the rock, whilst some specimens are more or less silicified l)y

secondary quartz. As secondary constituents, carbonates in plates and

in patches, and pyrite in small cubical crystals, are often present.
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Tuff>i.—Below Anaripia Itabu, and in the Ttahu neai' Pigeon Island

in the Cuyuni River are exposures of a very fine-grained brown-

coloured clastic rock, which is finely bedded, and which, near Anaripia,

dips at high angles. It consists of a very fine-grained feldspathic dust,

with rarely grains of
,
quartz, the fragments being angular. The finer-

textured layers contain minute grains of magnetite in abundance, and

alternate with coarser-textured layers, in which the feldspathic frag-

ments are plentifully intermingled with limonite. The rock is cemented

with sericitic material, and minute cracks are filled with secondarv

quartz. Its specific gravity varies from 2"66 to :^'76.

In the Berbice River below Itabru Gate, and at Little Itabru,

reddish-coloured rocks occur, having specific gravities from 2-53 to 2-65,

and consisting of a crypto-crystalline to a glassy matrix with sericite

developed in it. In this are scattered a few grains of tjuartz, some

minute grains of magnetite, and, in places, large numbers of granules of

a light-coloured brown to nearly colourless glass. These rocks are

traversed in places by narrow veins of quartz.

In the country between Christianburg and Akyma on the Demerara

River, a series of much altered rocks occurs. They are generally red

to reddish-grey in colour, and resemble indurated clays. They give

rise to the hills at Christianburg and at Akyma Their origin is

clearly shown on microscopic examination. They were originally

either felsites with fluidal structure or bedded tufis—probably the

latter. They are silicitied, and the vesicular hollows in them are

lined or filled with tridymite.

Somewhat similar rocks, but without vesicles, and cemented by

quartz, occur in the Potaro River near the junction of the Kuribrong

River, and on the Pomeroon River. In the latter place they are

associated with quartz and feldspar-porphyry.

Poryhyroids, Sericite and Chlorite-schists.—It is very usual in the

porphyries and the porphyrites for the massive sorts to show a more or

less gradual change through i:)orph3a'oids into sericite-schists. This

change of massive I'ocks into fissile ones is caused by a development of

sericite-mica from the feldspar of the groundmass, usually accompanied

by a development of the same mineral in the feldspar-phenocrysts
;

of epidote in greater or less abundance, and of very light-coloured

actinolitic hornblende, and of chlorite, from the original ferro-magnesian

minerals. Where this change has only produced incipient foliation the

rocks may be considered as porphyroids, their final stages being either

sericitic or chloritic schists, which give little or no indications of

their oi'iginal mineralogical composition.

They fall into three divisions, like the rocks from which they have

been produced—sericite-schists containing blebs of quartz derived from
the quartz-porphyries, the granophyres, and quartz-porphyrites ; sericite-

schists free from blebs of quartz derived from the feldspar-porphyrites

or the felsites ; and chlorite-schists derived from the augite and

hornblende-porphyrites. Some of them, however, have been derived

from granitic rocks, as, for instance, the sericite and chlorite-schists of

the jNlariwa Falls on the Cuvuni River.
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The following are descri[)ti<)ns of some of the more characteristic

samples :

—

[a) Srhintft from Quartz-povplhij^'y, Granophyre and Quartz-

porphyriti'.—These more or less well-foliated rocks are usually

light-coloured to grey <»r greenish-grey in hue, though some are

dark-g!-ey. Their specific gravity varies from 2'60 to 2'78.

They are made up of a micro-granular mosaic of feldspar and
(juartz, with varying proportions of sericite and subordinate

quantities of chlorite, ejndote and actiiiolite. In those which
show a well-developed schistose structure sericite is present in

abundance in veins, films and streaks. In many specimens

blebs of quartz are noticeable, some of them with more or less

corroded outlines. These blebs usually show strain-shadows,

whilst not unfrequently in places they are much fractured.

Phenocrysts of feldspar are noticeable in many specimens, some
showing the strife of plagioelase whilst a few consist of

microcline. As a rule, the feldspars are clouded with sericite,

zoisite and epidote, while in places their phenocrysts show
strain-shadows, or are elongated and otherwise distorted. As
minor accessories, wisps of biotite or of chlorite after V)iotite

occur, whilst in some specimens large flakes of much-altered

biotite are present, and more or less fractured or elongated, small

crystals of spheue and minute grains of magnetite are found.

Carbonates are of frequent occurrence as alteration-products,

and grains of pyrite are occasionally seen.

(/>) Schists from Feldspar-porphyrite, Pegmatite and Felsite.—
Where the metamorphic forces have been most intense in their

actions schists, consisting essentially of sericite and quartz, with

some albite, have resulted from tliem. Excellent examples of

these occur at the Government Station at Arawak Matope on
the Cuyuni River, near the mouth of the I'otaro River on its

left bank, and near Arakaka on the Barima River.

They are silvery-white, very fissile, soft schists, but in places

are stained grey, or are rust-coloured, Their specific gravity is

aljout 2"75. They are made up of a colourless grauulitic mosaic

of quartz, with some water-clear feldsjiar, which is traversed by
streams and wisps of sericite, and with here and there small

patches of chlorite. A few grains of epidote and some sparsely

scattered minute grains of magnetite are found. In places the

rock contains partings of limonite.

The ct)mmoner types of the schists are of very varying

colours—for instance, pale-grey to dark-grey, or almost black,

cream-coloured, bluish-grey, bluish-purple, ochrey-yellow, red,

purplish-red, l)uff or brown ; in hand-specimens some of them
appear to be compact, but the majority show more or less

clearly their fissile structure. They vary in specific gravity

from 2'76 in the lighter-coloured ones to 2"78 in the darker

ones. They consist of a microgranular mosaic of feldspar with
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quartz, and in the darker varieties with more or less chlorite and

some granules of epidote. Sericite is always present in the

more compact forms in patches and films scattered through the

mass of the rock, and in the fissile ones in streams and veins

marking the foliation. In a few places the rock is traversed by

streams" of minute flakes of greenish-biotite. Small grains of

magnetite or of titaniferous iron-ore with leucoxene, of sphene,

of epidote, and occasionally cubes of pyrite are present.

Phenocrysts of plagioclase commonly occur, and are frequently

fractured or more or less distorted. Where not fi-aclured they

usually show strain-shadows, and in places exhibit signs of

commencing granulation ; many of the phenocrysts are clouded

with zoisite^ and epidote and to a great extent with sericite.

The rocks in places contain much calcite and limonite as

decomposition products.

((•) Chlorite and CMoritoid-schists.—Angite and hornblenrle-

porphyrites in an unaltered condition are of somewhat rare

occurrence in the colony, but chlorite-schists and other rocks

presumably derived from rocks of intermediate composition are of

somewhat common occurrence intercalated with sericite-schists.

The chlorite-schists are usually green, greyish-green or dark-

green in colour, and they vary in specific gravity from 2-70 ti> 2-87.

They generally have a more or less well-marked silky feel,

and "are fissile in very varying degree. They are made up of a

micro-mosaic of feldspar and some quartz, with actinolitic horn-

blende, usuallj^ colourless, much green chlorite, some sericite,

and a few granules of epidote. In the more fissile varieties the

mass of rock is traversed by numerous streams of chlorite, and

in parts by films and narrow veins of quartz. In some places

phenocrysts of plagioclase, generally much altered, are

indistinctly seen. In a few specimens plates and patches of

pale-green or pale-blue hornblende are present, whilst in others

the remains of phenocrysts of augite or of hornblende are

represented by more or less angular patches of chloritv-, actinolitic

hornblende, and epidote. Minute grains of magnetite, of

titaniferous iron-ore and of pyrite form unimportant accessories.

Plates and patches of calcite are present in many specimens.

Near the junction of the Potaro and Esseipiibo Rivers some

greyish-green compact rocks, varying in specific gravity from 2-73

to 2-82, are found. They have a soapy feel, like that of serpentine,

and they differ from the usual class of schistose rocks of the

colony by containing chloritoid or ottrelite. Where the leaves

of chloritoid traverse the mass in streams the rock assumes a

schistose structure. The groundmass of the rock is microgranular,

and is made up of quartz with a little feldspar and a good deal of

nearly ist)tropic viridite ; some small grains of magnetite and of

titaniferous iron-ore are scattered through it, and here and there

patches and aggregates of epidote are found in it. Leaves of

chloritoid are plentifully scattered through the rock.
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Quartz-schist.—Among the schistose rocks bands or belts of

cjuartz-schist are not uncommon. Tliese vary in colour from light-grey

through red and brown shades to nearly black. In general appearance
the quartz-schist resembles quartzite, but has a more or less well-

marked foliated structure. Its specific gravity is from 2'61 to 2-64.

The quartz-schist usually consists of a micro-mosaic of quartz grains

with a few of feldspar, containing a little chlorite, few to abundant
very minute grains of magnetite, a few sparsely distributed small grains

of epidote, and in places some flakes of white mica. Some specimens
contain specks of hematite, and others flakes of limonite instead

of grains of magnetite. As a rule, the quartz-schist is not auriferous,

but specimens which I obtained from near Markabu Island in the

Cuyuni River yielded gold upon assay at the rate of 15 grains per ton
of the rock.

All the rocks of the group under consideration show to a greater

or less extent the effects of dynamo-metamorphism, these, in the case

of many of the more schistose members, being complicated by later

effects due to percolating waters. It is important to note that in

this group of rocks the effects have largely been restricted to mechanical

ones, to the production of hydrous minerals—for instance, of sericite and
chlorite—and to the splitting up of the feldspars with separation of

albite and cjuartz, the result of the latter being shown in the production

of the micro-mosaic of feldspar and quartz which forms the mass of

many of them.

'J'lIE CHEMICAL AND MINERALOGICAL COMPOSITIONS.

The following analyses have been made of rocks belonging to this

group :—
MASSIVE ROCKS.
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MASSIVE KOCKS.



62 Tha Geolo(jy of the Gold Fields of British Guiana.



The Petrography of the Quartz-porphyry, etc. 63

In places rocks of this class occur which contain much higher

proportions of gold than are usually present. These are found in the

immediate vicinity of intrusive dykes of diabase, and the metal, proljalily,

was impregnated into the acidic rocks by percolating waters at the time

of the intrusion of tlie diaV)ase. Some of the rocks obtained from the

tunnels at the Ironside placer in the Minnehaha District of the Potaro-

Konawaruk goldfield gave a mean contents of 65 dwts. of gold and

23 dwts. of silver per ton of the rock ; the contents of gold in the

various samples examined varying from 31 grains to 300 dwts.

The schistose rocks contain small quantities of gold, the average

result of my assays showing them to yield at the rates of from less than

1 to about 3 grains of gold per ton of the rock. In places, however,

the quartz-sericite-schists have yielded from 24 to 36 grains of gold to

the ton. These have not been included in the above average.

Mineraloyical Composition.—The following are the minerals and
aggregates of minerals which have been found to be present in the

rocks of this group :

—

1. Essential.

Orthoclase, plagioclase, quartz, micropegmatite, biotite, muscovite,

augite and hornblende.

2. Accessory.

(a) Original.—Epidote, apatite, sphene, titaniferous iron,

magnetite and garnet.

(b) Secondary.—Epidote, sericite, chlorite, chloritoid, viridite,

hematite, magnetite, leucoxene, sphene, zoisite, pyrite,

gold and calcite.

The probable mineralogical compositions of the rocks of this series

which I have examined both microscopically and chemically are as

follows :

—

MASSIVE ROCKS.
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MASSIVE ROCKS.
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Schistose Eock:^
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The fact tliat the massive rocks of this group changed more or less

gradually into schistose ones was noticed during the examination of the

North-Western district in 1897 ; whilst the gradual transition through
the stage of porphyroids of some of the varieties into schists was j^roved

by the field-examinations of the Essequibo-Potaro district, and the

laboratory studies of the rocks collected during the expeditions in the

years 1898 and 1899. But the origin of the rocks remained obscure

until they were studied in the upper parts of the Cuyuni and of the

Berbice Biver in 1904 and 1905. In the Cuyuni district, at Topekai
Rapids, near St. John's landing, at Waikuri Eapids, and near the

mouth of the Wenamu Creek, feldsjoar-porphyrites and augite-

porphyrites were found having a more or less well-marked andesitic

groundmass, w^hile in the Berbice River district, at Itabru Gate and
Itabru Cataracts, quai'tz-porphyry occurs, showing very clearly a

fluxion-structure, and containing a good deal of glass in the base. At
Little Itabru Rapid and at Manmakuri Rapids, a feldspar-porjjhyrite

of similar structure and composition was found, while at Winter's Fall

and at Tramway Rapid, biotite-feldspar-jjorph^'rite occurs, showing in

thin slices a well-marked fluxion-structure.

Near Anaripia and Pigeon Island, in the Cuyuni River, feldspathic

tuffs were found, while in the Berbice River, between Ariwa and
Deringbang, and near Umbrella Fall, fairly well-marked tuffs occur,

and it is doubtful whether others of the rocks of this group collected

on this river are consolidated tuffs or are altered rhyolites. Much
altered tuffs have also been found on the Demerara and Pomeroon
Rivers. The porphyries and porphyrites and the schistose rocks

derived from them probably are therefore altered rhyolites and
andesites and their deeper-seated representatives. Some of them may
have been thin and narrow lava-flows, but the majority ajapear to be

portions of very widely spread thick sheets of rhyolite and andesite.

It is also probable that the zoisite-hornblende-schists at and near

Popekai Rapids in the Cuyuni River, which have been descril^ed under
the amphibolite and hornblende-schist group, were originally parts of

similar flows of basic hornblende-andesites. If this view is correct,

and the fleld-evidence is in favour of it, the porphyries and porphyrites

and their allied schists are representatives of hypabyssal and of volcanic

rocks varying from acidic rhyolites to basic andesites.



CHAPTEK VIII.

THE PETROGRAPHY OF THE GRANITIC ROCKS.

The rocks of this type occurring in the colony are aplite, muscovite-

granite, granite, granitite, hornblende-granitite, augite-granitite, quartz-

diorite, quartz-mica-diorite, diorite, syenite, augite-syenite, mica-gabbro,

gabbro and norite.

These show to a greater or less extent a gneissose structure, their

component minerals in places exhibiting strain-eifects.

Aplite and Muscovite-granite.—The veins of granitic rocks, which

in many places traverse the basal complex of British Guiana, are more
frequently aplite or muscovite-granite than true granite or granitite

;

for in them ferro-magnesian minerals are present in only very small

proportions to the quartz and feldspar, or in many cases are practically

absent. Rocks of this nature have been found in every j^art of the

colony I have examined ; the}^ appear to be more abundant in the

lower reaches of the Cuyuni River than elsewhere.

Aplite.—Rocks of this class usually vary in colour from white oi'

pinkish-white to pinkish-red, but some are of various shades of grey.

They vary in specific gravity from 2 '5 9 to 2*68. In hand-specimens
some of them show blebs of quartz and crystals of feldspar, while others

are uniformlj^ fine-grained. In a few specimens small crystals of red and
of black garnet (melanite) have been found. Under the microscope the

aplites are seen to be granitic aggregates of plates of orthoclase, microline,

albite. some of oligoclase and irregular areas of quartz, whilst in places

they contain small quantities of quartz and feldspar in micro-pegmatitic
relationship to one another. Minute granules of crystals of epidote or of

zoisite, and leaves and flakes of sericite, are occasionally present in the
feldspar. Many specimens of the aplites are practically free fi'om mica,

but a few small flakes of brown to gi'eenish-brown biotite, of chlorite

after biotite, and of muscovite, are present in some of them in un-
important quantities. Minute grains of magnetite, of titaniferous iron-

ore with leucoxene, and of sjshene, and very minute prisms of apatite

and of zircon, are present in exceedingly small proportions as accessories.

In some parts the quartz shows strain-shadows, and the lamellfe of

some of the feldspars are bent or broken. The aplites frequently are
traversed by very thin veins of epidote. An aplite from Sapira
Cataracts on the Mazaruni River contains, in addition to feldspar and
quartz, blebs and patches of colourless glass, containing many microliths.

The glass in places has eaten into the feldspar.

Muscovite-granite.—Wherever this occurs it is a fine-grained M-hite

rock of specific gravity varying from 2-59 to 2-66. It is composed of

an irregular granitic aggregate of orthoclase, microcline, albite, some
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oligoclase and quartz, with flakes of museovite, most of the mica being
original, but some of it secondary from biotite ; in some specimens
scattered flakes of sericite are found. In some parts of this rock the
himelh^i of muscovite are bent, whilst plates of feldspar and patches of

quartz show strain-shadows.

With the exceptions of the aplite and the muscovite-granite of the
Mazaruni River district, which yielded to assay four grains of gold per
ton of the rock in the colony, these rocks, where unaltered, are free from
the precious metals ; but certain altered aplites are more or less

auriferous, especially, as will be described later, the altered aplite of
Omai, Essequibo River.

Granite.—The largest development of true granite in the parts of
the colony I have visited is the mass at the junctions of the Mazaruni,
Cuyuni and Essequibo rivers. Granite occurs also on the lower parts
of the Waini River, on the Pomeroon River and on the Kuribrong River.

These granites vary in specific gravity from 2*59 to 2 62. They
are grey in colour, and are usually medium to fine-textured rocks, but
those on the Waini and Pomeroon rivers are coarse-textured. They
contain relatively large irregular plates of orthoclase-feldspar in places
with included blebs of albite, many smaller plates of microcline and
somewhat abundant ones of oligoclase,—the feldspars contain some
inclusions of small granules of epidote and minute flakes of secondary
muscovite, and irregular patches of quartz, which, in some specimens,
show faint to marked strain-shadows, whilst others are free from them.

The micas present are in the forms of large plates of muscovite and
flakes and wisps of greenish biotite—the relative proportion of

muscovite and biotite varying in specimens from difi'erent places.

The plates of muscovite in the granites from the Waini and Pomeroon
rivers show markedly the effects of strain, being in places much
distorted, and stretched into large streams of smaller plates, which
traverse lines of fracture in the granite. The biotite in them is of the

type usually present in gneissose granites. A few grains of sphene,

rai'ely minute crystals of zircon and some granules of iron-ore are

sparsely present.

Granitite.—-The varieties of granitite have been studied with the

following results :—

(a) Grey Granitite.—-This is usually very coarse-textured, in places

with the development of large porphyritic crystals of ortho-

clase, or less commonly of oligoclase. It ranges in specific

gravity from 2-61 to 2-74, according to the projwrtion of

biotite it contains.

Under the microscope it is seen to be made up of large plates

of orthoclase, some of which contain flakes of muscovite, while

others are clouded with sericite, or are uuich saussuritised.

Some of the plates show a microperthitic structure and enclose

patches or blebs of albite or of quartz. In parts large plates

of microcline occur in place of orthoclase. Oligoclase occurs

in quantity in plates of very varying sizes, which not

unfrequently contain inclusions of minute prisms of epidote
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and flakes of sericite. Here and there the plagioclase shows

twinning of the pericline type. In some specimens the

lamelL-B of the feldspar are bent, curved, or even broken.

Microcline is present in most of the specimens I have

examined, usually in iri^egular areas of later consolidation than

the remaining feldspars and the quartz. Quartz occurs in very

varying proportions, it is rarely idiomorphic, and generally

forms irregular areas, the majority of which show, to a greater

or less extent, strain-shadows, whilst patches occur having a

granular structure.

Green, dark-olive-green, and brown biotite is found in very

varving proportions in ragged-edged plates and aggregates

associated with small granules of epidote, while the latter also

occurs in isolated granules and patches. In some specimens

irregular patches of chlorite secondary to biotite are noticeable.

In places a few flakes of muscovite sparsely occur, generally

intergrown with the biotite. Among the rarer and more

sparsely distributed constituents are found minute grains of

magnetite and of titaniferous iron-ore with leucoxene, small

grains, granules and crystals of sphene, small blebs of garnet,

a few minute crystals of zircon, and some small prisms of apatite.

(h) Pink to red Granitite.—This variety is, as a rule, finer in texture

than are the majority of the grey ones, but in places—for

instance, at Maripa in the Mazaruni River— it is very coarse-

lextured. It is of various shades of pink to red in colour,

whilst hand-specimens of the darker varieties show the

presence of black mica in abundance. It ranges in specific

gravity from 2-60 to 2'79, the lighter kinds generally

occurring in relatively narrow veins, the heavier in extensive

masses. As in the case of the grey granitite the specific

gravity varies with the proportions of biotite the rock contains.

In composition it is similar to the grey variety, but orthoclase

is usually more abundant and oligoclase less evident in it than

they are in the latter. Its red colour is due to the red-coloured

crystals of orthoclase it contains.

(o) Hornhlende-granitite.—The horiablende-granitites are usualh^

pink or reddish rocks with not infrequently patches of green

to greenish-grey, whilst in many of them the ferro-magnesian

constituents are very conspicuous. The hornblende-granitites

vary in specific gravitj' from 2 68 to 2-86, the majority of

them falling between 2-73 and 2-78. They closely resemble

in composition the granitites, but contain, in addition to

biotite, hornblende in greater or less abundance ; the mineral

being usually of a green colour, but in some places pale-blue

or, very rarely, brown. The hornblende is, as a rule,

principally present in aggregates with biotite, some granular

epidote, and not infrequently with crystals of sphene. The
accessory minerals—magnetite, titaniferous iron ore, sphene,



70 Hni (Teolnfjy of the Gold Fields of British Guiana.

zircon, and apatite—although never present in more than un-

important quantities are, as a rule, moi'e abundant in the

hornblende-granitites than they are in the granitites.

(d) Ai((jUe-(/ramtite.—-Some granitites, as, for instance, rocks from
Kusawe and from Kartauari Cataracts in the Mazaruni River,

contain augite in small quantities, usually in aggregates with
brown biotite, but in the Black Creek branch of the Groete
Creek in the Lower Essequibo River a rock occurs which is a

granitite having augite as the most abundant ferro-magnesian

mineral. It is of medium texture and dark-purple in colour.

Its specific gravity varies from 2"73 to 2'81. The rock is

composed of plates of varying size of orthoclase, the twinning
planes of which are frequently bent or curved, plates of

oligoclase also of very varying size with the lamellte frequently

bent or broken, the relative jsroportions of the two feldspars

varying greatly in different parts of the rock ; small patches

of microcline are seen in some specimens, whilst micropegmatite

is of somewhat rare occurrence, and small irregular patches

of quartz occur which show strain-shadows. The ferro-

magnesian constituents consist of large patches of very pale,

almost colourless, augite, usually with numerous extruded

grains of magnetite lying in parallel streaks in the crystals,

which in places ai-e changed to green hornblende ; abundant
to very abundant plates of dark-brown biotite with well-

marked haloes of deeper colour surrounding inclusions of

minute crystals of zircon, the laraelkie of the biotite in places

curving round masses of augite, and in others being bent or

broken ; some plates of original pale-blue hornblende, and
a little granular epidote. In some parts of the rock small

crystals of zircon are relatively abundant, in others are com-

paratively rare, whilst prisms of apatite are occasionally found.

Part of the pyroxene of these rocks was originally hypersthene.

There is a gradual transition among the granitic rocks from
aplite, through granite and granitite, to rocks approximating

in composition to syenite and to diorite.

Basic Secretions in the Granitites—In certain of the masses of the

granitites segregation-patches occur which are of much darker colour

and of higher specific gravity than the bulk of the rock. The patches

are, as a rule, of finer grain and closer texture than the rock from which

they have segregated. They consist of plates of oligoclase with inclu-

sions of sericite and epidote, some plates of orthoclase, and a few patches

of microcline ; irregular areas of quartz, many of which show strain-

shadows ; many plates of brown biotite, some of chlorite secondary to

biotite, and many of green hornblende, with some granules of epidote.

Many crystals and some grains of sphene, with grains and minute

crystals of magnetite, and of titaniferous iron ore, and a few small prisms

of apatite are present as accessories. These basic secretions approach

in composition t(j quartz-mica-diorite.
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Inchisions in th" Granitites—In many places the granitite contains

masses, varying much in size, of the gneissose rocks through which it

has been intruded ; these in no way differ in structure and in composition

from the rocks they have been derived from.

In places, as at Kartabo on the Cuyuni River, masses occur in the

granitite which appear to have been derived from clastic rocks. The

rock at Kartabo is coarse-textured, and shows in all parts I have

examined a more or less laminated structure. Its specific gravity

is 2-76. It is made up of a microcrystalline mosaic of quartz, with

some plates of water-clear feldspar, and a few showing plagioclastic

markings ; traversed by streams of green hornblende lying approximately

parallel in their long diameters to one another. A few grains of

epidote are also present, and in parts some grains of magnetite are

found.

Quartz-mica-diorite.—This rock occurs in relatively narrow dykes

and veins traversing the gneiss. It is a dark grey, usually medium to

fine-grained rock, but in places becomes coarse-textured ; its specific

gravity vai'ies from 2-81 to 2-94. It is made up of granular to granitic

aggregates of plagiociase, principally labradorite, with a few small patches

of quartz, in places showing strain-shadows, or, in some specimens being

granulitic. Many of the feldspar plates are crowded with minute

prisms of epidote, or of zoisite, with a little sericite. The rock contains

in abundance large plates and wisps of light-brown biotite, in places

changed to chlorite, many irregularly shaped plates of hornblende varying

in colour in difi'erent specimens from pale-blue, green, or olive-green, to

light-brown, some of the paler ones with many extruded grains of

magnetite, a few plates of a colourless augite, and some granules and

aggregates of epidote. Small grains of magnetite, of titaniferous iron

ore, and of sphene, with minute prisms of apatite, which in some

specimens are only sparsely distributed, but in others are relatively

abundant, form accessories.

Quartz-dlorite.—This occurs under similar conditions to those in

which the foregoing rock does ; and the two are very closely related.

The quartz-diorites are grey to dark-grey in colour, tine to somewhat
coarse-grained in texture, and vary in specific gravity from 2"80 to 2"96.

They are granular to granitic aggregates of plates of a basic labradorite,

usually crowded with minute grains of epidote, of zoisite, and with some

flakes of sericite, irregularly bounded areas of interstitial quartz, with

more or less idiomorphic plates of varying sizes of green and of bx'own

hornblende. Some of the plates of hornblende have a poikilitic struc-

ture. In certain specimens the hornblende is either very pale-green or

pale-blue in colour, the plates are ragged-edged, in places contain some
minute grains of extruded magnetite, and they are accompanied by small

aggregates of chlorite, and granules of epidote. In a few specimens

pale-brown biotite in flakes, and small plates of colourless augite

are sparsely found. The accessory minerals occur in very varying pro-

portions, and consist of sphene in granules or in crystals, small grains

of magnetite and of titaniferous iron ore, in places with leucoxene,
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occasionally a few blebs of i>aniet, and small prisms of apatite, which are
usually sparsely distributed but are present in some specimens in relative

abundance. Small crystals of pyrite, and plates of carbonates are

present in parts of the rock as secondary constituents.

Diorite. —Diorite, other than as local modifications of the granitic

masses, is of somewhat rare occurrence in British Guiana. Hornblende-
plagioclase rocks not infi'equently occur, but examination of thin slices

show that the great majority of them are amphil^olised diabase or

gabbro. The true diorites occur, as a rule, in narrow dykes and tongues
intrusive through the gneiss.

They are dark-grey rocks, occasionally of coarse texture, but, as a
rule, fine-grained, and they vary in specific gravity from 2'S5 to 3-07.

The majority of them are granitic aggregates of a basic labradorite, in

laths and in more or less idiomorphic plates, some showing a zonal

structure, and usually containing inoi'e or less epidote and sericite ; a
very little interstitial quartz ; and abundant masses of gi'een, olive-green,

or pale-brown hoi'nblende, in places containing some small extruded
grains of magnetite, with a few granules of epidote. In some specimens
small kernels of pyroxene are recognisable in the masses of hornblende.

In a few specimens the hornblende is pale-blue, and has a poikilitic

to an ophitic structure ; the labradorite being in laths, and here and
there in small phenocrysts.

The accessory minerals in the diorite are the same as those found in

the quartz-diorites, and are similarly irregularly distributed.

A small island a little below Sapira Cataracts in the Mazaruni Kiver,

is made u\i of a p(jrphyritic rock containing very abundant large crystals

of hornblende in a scanty matrix of feldspar. Its specific gravity is

2-97. It contains large phenocrysts of green hornblende, with here and
there prisms cf epidote, some flakes of chloritised biotite, and a few
scattered grains of magnetite set in a holocrystalline matrix of a basic

labradorite clouded with sericite, and, with here and there, a few
granules of secondary quartz.

In the Sororieng Channel of the Mazaruni River, a dark-grey rock

of medium texture, and having a specific gravity of 2"89, occurs. It is

made up of large phenocrysts of a coloui'less augite, with peripheral

green hornblende, and in places with a little chlorite, some of the pheno-
crysts showing many extruded grains of magnetite ; some plates of dark
olive-green to brown original hornblende, and some flakes of brown
biotite ; abundant laths of labradorite with corroded edges and with
many included small prisms of zoisite, the feldspar being in places more
or less sericitised ; a little interstitial quartz ; and some scattered grains

of magnetite. This rock is an augite-diorite.

Syenite.—Of even rarer occurrence than the true diorites are the
syenites. I have found two kinds of these,—true syenite or hornblende-

syenite, and augite-syenite. The only mass of the former I have seen

is at Pigeon Island in the Lower Essequibo River. It is a medium to

coarse-textured granitic rock, with conspicuous crystals of hornblende
in a feldspaihic matrix, and it has a specific gravity of 2-85. Under
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the microscope it is seen to be made up of large, irregular plates of

orthoclase, of microcline, and some of oligoclase, a few of the latter are

crowded with microliths of epidote; with a very little quartz; and many
large, more or less idiomorj^hic plates of green hornblende. A few

blebs of garnet, some small crystals and granules of sphene, and a little

limonite are unimportant accessories.

Augite-syenite.—Augite-syenite,moreor less altered, occurs in a broad

belt at the Makari Rapids, and in a narrow dyke at the Caburi Cataracts

on the Mazaruni River. The Makari rock consists of a porphyritic variety

with large phenocrysts of orthoclase, some of which are one and a half

inches in length ; and with some smaller ones of a pale brown pyroxene

thickly scattered through a white matrix, in which, here and there, are

tufts of small yellow ciystals of a mineral which probably is epidote.

The mass of the Makari belt and of the dyke at Caburi are of a compact
rock of similar composition. Its specific gravity varies from 2"67 to

2-78. In thin slices the rocks are seen to be made up of large plates

of orthoclase, smaller ones of microcline, and some of plagioclase with

bent lamellae ; large patches, and more or less fractured idiomorphic

crystals of a colourless i:)yroxene, probably an augite, with, in places,

streams of crystalline plates of clinozoisite with some of epidote.

The pyroxene crystals frequently are bordered with epidote, and
a little sjjhene is also jDresent. In j^laces tufts of radiating microliths

interpenetrate the alkali-feldspars from the patches of clinozoisite.

A dyke of a very basic syenite of about thirty feet in breadth

traverses hornblende-granitite-gneiss in the Teboco channel of the

Mazaruni River. It is very coarse-textured ; the inner parts of the

dyke consist of abundant, short, broad phenocrysts of dark-coloured

hornblende, some being from a quarter to half an inch across lying

in a compact light grey matrix, whilst in the outer parts, near the

junction of the dyke with the gneiss, the crystals of hornblende,

there very abundant, are relatively long and narrow. In places near
its margins the rock is traversed by thin veins of epidote and zoisite.

Its specific gravity varies from 2"89 to 3"01, being highest near the

edges of the dyke. Under the microscope the rock is seen to consist of

idiomorphic crystals of green and brown hornblende, containing in

places irregularly bounded plates of a colourless augite, with some
irregular masses of the same mineral lying in a matrix of alkali-feldspar

—which in places shows the characteristics of microcline—and some
quartz. Near its margin the rock of the dyke contains many grains of

magnetite, some of which occur in the matrix, while others are included
in plates of hornblende. It is traversed by veins of eijidote, and here
and there contains small quantities of scattered granules and aggregates
of epidote with some zoisite. Quartz in small, irregularl}^ sloped patches,

which are clearly of secondary origin, freipiently occurs in the rock.

The rock is a basic augite-hornblende-syenite.

Mica-gabbro.—In many places in the Mazaruni River, and in parts

of the Pomeroon River, great masses of a very coarse-grained diabase
or fine-grained gabbro occur. The rock differs from the later intrusive
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diabase V)y containiiiij; a good deal of dark-brown mica. It is more or

less granitic in structure, and the augite masses are frequently bordered
by uralitic hornblende, while the feldspars show strain-effects.

Under the microscope it is seen to l>e made up of large, broad
laths and i^lates of labradorite, showing in places commencing
saussuritisation and in others strain-effects, and with many needle-like

prisms of zoisite included in it; large masses of almost colourless augite

sliowing in places schiller-structure, and partially converted on their

perij^heries into uralitic hornblende, this change being accompanied in

places by the extrusion of abundant small grains of magnetite ; many
plates of dark-brown biotite ; a few sparse granules of olivine, abundant
granules of titaniferous iron-ore and some scattered minute prisms of

apatite.

In order to examine the minerals present in samples of this rock from
the Mazaruni River, which are not attacked by acids, about 200 grams
of it was coarsely powdered and digested in successive quantities

of a mixture of hydrochloric and hydrofluoric acids until all action

ceased. The residue was treated with a warm dilute solution of caustic

soda, and the undissolved portion was digested with a mixture of

hydrofluoric and dilute sulphuric acids. The minute amount of matter
which resisted this treatment consisted of minute grains of zircon, and
of a few pale-violet, and many neai-ly to quite colourless octahedral

crystals. These crystals are all of very high refractive power, the

great majority of them consisting of spinel, whilst some are perofskite.

A veiy few minute ones resisted the action of boiling strong sulphuric

acid, and are of very high refractive power, and thus probably are

diamonds. The largest of these is less than one five-hundredth of an
inch across.

Gahhro.—Near the Kuruduni Creek in the Berbice River, near the

Cabalebo Creek in the Corentyn River, and in several places on the

Ireng, UpjDer Mazaruni, and Cotinga Rivers, somewhat fine-grained

gabbro occurs. Its specific gravity varies from 2-95 to 3*05. The rock

is a granitic aggregate of masses of nearly colourless augite, frecjuently

showing diallagic markings, and in places changed perijiherally into

uralitic hornblende, some of the pyroxenes are traversed by cracks,

and are more or less altered into serpentine ; of some flakes of brown
biotite ; and of large plates of more or less idiomorphic labradorite, which

here and there show the effects of strain. In parts the feldspars have

])een changed into areas of confused crystalline aggregates, or are much
saussuritised. Small areas of a rather coarse-textured micro-pegmatite

of quartz and feldspar, with a few small irregular patches of quartz, are

found in it. As subordinate constituents, a few relatively large,

irregularly shaped granules of titaniferous iron-ore and of magnetite,

some small prisms of apatite, and microlithes of zoisite, epidote and

hornblende occur.

Norite.^At Tamutan Hill, near the Takatu River, and near

8irkirtun in the Cai^ucu Mountains, rocks of gabbro-type occur which

contain large proportions of hypersthene and are norites. They
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are moderately coarse-grained ; and are made up of large rounded

areas of hypersthene, with others of a pale to almost colourless augite

in parts, in part changed to a brownish one, with, in places, smaller

masses of olive-green hornblende ; large, irregular, more or less rounded

plates of labradorite which here and there intei'penetrate the pyroxene

masses, and in places show strain-effects ; and a very few granules of

magnetite.

Mica-uorite.—A fairly coarse-grained, dark-grey rock, which occurs

near Hiari Rapids in the Aranamai Creek of the Pomeroon River

consists of large plates of labradorite, some showing strain-effects,

their lamelloe being bent and parts of them changed into more or less

granulated areas of water-clear feldspar ; large irregularly bounded
crystals of pyroxene, some of which consist of a nearly colourless augite,

whilst most of them are of a pink enstatite or bronzite ; in a few cases

the peripheries of the masses of pyroxene are more or less altered to

pale-green hornblende with the extrusion of minute grains of magnetite,

whilst some of the crystals of enstatite contain inclusions of, or are in

parts changed to brown biotite ; numerous aggregates of plates of dark-

brown biotite in places, surrounding to various extents the masses of

enstatite and some irregular granules of titaniferous iron-ore.

Elvans in the Granitites.—Some of the masses of granitite are

traversed by relatively narrow veins of micro-granite and of felsite.

The micro-granites vary in colour from light-grey, nearly white, to

dark-green, are compact in texture, and have specific gravities ranging
from 2'65 to 2'74. They consist of a micro-crystalline to micro-granitic

groundmass of feldspar and quartz, with some granular epidote, some
chlorite and a little sei'icite ; containing from few to numerous small

phenocrysts and a few larger rounded blebs (if quartz showing uniform
extinction

; and some large and many small phenocrysts of orthoclase

and plagioclase. Where the groundmass is micro-crystalline, the small

feldspar-laths generally have corroded outlines. As unimportant
accessories the rock contains small laths of biotite, and of chlorite after

biotite, a few crystals of apatite and some grains of magnetite, of

titaniferous iron-ore and of sphene.

The felsite consists of small rounded grains of quartz and very small

plates of augite in a crypto-crystalline aggregate of feldspar, augite, and
epidote, with very minute grains of magnetite. The rock is dark-
colourerl, almost black, and under the microscope shows fluxion-structure.

At Yakiri Creek, on the right bank of the Barima River, where it is

crossed by the portage, there is an intrusive dyke in granite. The middle
part" is fine-grained and massive, the outer parts, in contact with or

close to the granite, being foliated. The schistosity arises from
pai'allelism in the arrangement of the biotite and the hornblende
present in the rock, and is due to fluxion in the pasty mass during its

intrusion into the granitite. The rock is of specific gravitj^ 2 -84, and
consists of a very fine-grained micro-crystalline aggregate of feldspar
with some quartz ; in which are abundant biotite and hornblende crystals

lying in approximateh^ parallel bands with a few small granules of epidote.
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The chemical compositions of the Aplite, Granite, Granitite,

Syenite, Diorite, and Gabbro are shown by the following analysis :

—
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Foriiliijfitic-

(nv/iti-liorii-

hlendc-siienitc.

Mazaruni
River.

Furphi/ritii'-

diorite.

8am Island,
Mazaruni
River.

Mira-ijuhbro.

Mazaruni
River.

(Silica

Alumina ...

Iron peroxide
Iron protoxide

Magnesium oxide

Calcium oxide
Sodium oxide

Potassium oxide ...

Water
Carbonic anhydride
Titanium oxide ...

Phosphoric anhydride
Chlorine ...

Iron sulphide ...

Manganese oxide...

Barium oxide

Copper oxide
Lead oxide

50-80

9-93

3-9,5

6-91

12-13

10-17

•2-77

1-52

0-67

0-80

trace
0-06

4,5

018
trace

51 -,50

10 89
1-75

6-84

13-91

10-19

1-18

0-24

2-40

0-20

trace

0-11

trace

0-65

trace

trace

52-20

16-10

356
5-68

6-70

8-58

2-40

0-89

0-60

0-01

2-60

0-37

trace

03
0-22

trace

100 34 99-86 99-94

With the exception of the apHte and muscovite-granite of the

Mazaruni River district, which yielded, upon assaying, at the rate of

4 grains of gold per ton of the rock, the aplite of the colony -wdiere not

mineralised appears to be free from the precious metals. The granite

yielded upon assay traces only of the metal ; while I have not been able

to detect any traces of gold in thegranitite of the North-Western, of the

Cuyuni, and of the Essequibo-Potaro River districts ; although in bulk

samples from the Mazaruni-Puruni district, I found it present at the rate

of 5 grains of the metal to the ton of the rock. Only minute traces of gold

were detected in the hornblende-granitite of the North-Western and of

the Essequiljo-Potaro district, while the hornblende-granitite of the

Mazaruni-Puruni district yielded gold when assayed at the rate of

2 grains to the ton. The augite-granitite of the Mazaruni yielded gold

at the rate of 3 grains, while that of the Groete Creek yielded only

traces of the metal. These results are in accordance with the fact that

the granitic districts in the colony are seldom, if ever, the sites of

payable auriferous deposits.

The augite-syenite of the Demerara River did not show any trace

of gold, while that of the Mazaruni River yielded gold at the rate of

6 grains. The porphyritic hornblende-augite-syenite yielded at the rate

(tf 10 grains of gold and 54 grains of silver to the ton of the rock. The
dioritic rocks usually yield, when assayed, small amounts of gold ; the

quartz-mica-diorite from the Mazaruni River yielding at the I'ate of Sgrains

of the metal per ton of the rock, whilst the porphyritic-diorite from Sam
Island yielded at the rate of 4 grains of gold and 48 grains of silver.
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The mica-gabbi-o yielded at the rate of 1 3 grains of gold and 6 grains

of silver per ton.

THE MINERALOaiCAL COMPOSITIONS AND CLASSIFICATION.

The essential original minerals which are present in these rocks are

as follows :

—

Quartz, orthoclase, microcline, oligoclase, albite, muscovite, biotite,

augite, hornblende, titaniferous iron-ore, magnetite, sphene, apatite,

zircon, and, in one case only, glass. From the results of the chemical and
microscopical examinations outlined in the preceding pages, the minera-

logical compositions of the rocks have l^een calculated as follows :

—
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0-9
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Ma zaruni
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River.
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36-0
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2-1

2-1
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River.
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0-3

0-9

100-0
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Granititc, North-Western district

,, Maziiruni River

,, Esscquibo-Potiiro district

Horneblende-granitite, Brirama River ...

,, ,, Mazaruni-Puruni River

,, ,, Essequibo-Potaro River
Augite-granitite, Mazaruni River
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,
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, Groete Creek ...
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Syenite, Essequibo River ...
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Diorite, Barima River
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Porphyritic diorite, Mazaruni River
Mica-srabbro
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Alsbachose.
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TTarzose.
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Bandose.
Auvergnose.
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Hessose.



CHAPTER IX.

THE PETROGRAPHY OF THE CLASTIC ROCKS, SAND-
STONES AND CONGLOMERATES.

The great sandstone and conglomerate formation of the Guianas lies

directly upon the older igneous rocks. In places the latter are

porphyrites or ijuartz-porphyries, and in others granite or gneiss. In
some districts high hills and low mountains rise through the sandstone.

These consist of very coarse-grained diabase or of gabbro. The con-

glomerates and sandstones appear to have been laid down against the

Hanks of these hills.

The lowest beds of the formation consist of indurated feldspathic

raudstones, shales, or grits, as in the Potaro near Amatuk, and near

Takwari Mountain on the Essequibo River, or in certain districts—such

as the Cuyuni above the mouth of the Akarabisi Creek—of breccias and
pudding-stones made up of angular and of rounded pebbles of felsite

and quartz-porphyry in a recemented feldspathic matrix. Similar rocks

occupy wide areas in the neighbouring Dutch colony of Surinam,
chiefly in the Upper Merowyne, and have been described by G. C. du
Bois, in his work " Geologischbergmannische Skizzen aus Surinam," on
pages 38 and 39, as " Grauwack."

The basal rocks are grey, reddish-grey or dark-grey, and vary in

texture from very fine-grained mudstones to bi-eccias and conglomerates
containing pebbles of various sizes up to an inch in diameter.

Above these is a series of fine-grained mudstones, in places—as near

the mouth of the Kuribrong River, in the Potaro River—with obscure

to faint indications of stratification, or, as at the foot of Amatuk Fall

in the Potaro River, with distinct signs of stratification, and in many
places on the Cuyuni River near the boundaiy of the colony and
Venezuela, on an island south-east of Takwari Mountain on the

Esse(![uibo River, and on the Mazaruni River near the Harimaraka
Creek, so finely foliated as to form i^ed and purplish-red shales. In
some of the mudstones minute fragments of feldspar, frequently plagio-

clase, or in places microcline, of microperthite, and of quartz occur,

whilst, occasionally, rounded and more or less angular fragments of felsite

are found. Manj^ scattered minute grains of magnetite, of titaniferous

iron-ore with some leucoxene, and abundant minute grains of hematite
and of limonite occur in them. These clastic constituents are cemented
together in parts with a feldspathic cement, through which are

developed patches of epidote and films, streaks, and nests of sericite,

while in other places they are cemented by secondary quartz.
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Carbonates are not unfrequently present in some quantity. In the

finer-grained members of this part of the formation, which, as before

mentioned, resemble shales iu appearance, the microscope reveals only

minute granules of secondary quartz and of feldspar, and films of

sericite, with very abundant minute specks and grains of limonite and
hematite. In some specimens narrow veins of secondary quartz, or

occasionally of calcite, are noticeable.

The lower members of the formation are generally succeeded by
fine-grained sandstones. Specimens of these from the neighbourhood
of Takwari and of Amatuk consist of grains of quartz with a few
fragments of epidote in a feldspathic matrix through which much
sericite has been developed. Minute grains of magnetite are scattered

in the matrix.

I have examined a large number of specimens of sandstone from the
higher parts of the formation collected from various parts of the colony,

and have found a general similarity in them. They are of medium
texture, and, where not affected by intrusive dykes of diabase, ai'e of a
more or less pronounced red colour. In the immediate vicinity of dykes of

diabase the rocks are bleached and indurated to the hardness of quaitzite.

They ai'e made up of irregular, more or less rounded, grains of quartz

of varying sizes, some few of M'hich show strain-shadows, occasionally a
few grains of feldspar and some flakes of muscovite. In the unaltered

rocks these constituents are cemented together by limonite and by
some argillaceous matter, and in the altei-ed ones by a feldspathic

matrix containing much sericite. In some of the specimens small

rounded pieces of " felsite " are found, whilst flakes of more or less

chloritised biotite, minute fragments of hornblende and of augite, and
a few grains of sphene and of zircon have been detected in them.

The conglomerate beds consist of rounded, more or less flattened

pebbles of white (piartz in a matrix of sand-grains cemented together

in part by limonite but more usually by a feldspathic or a siliceous

material.

The sandstones from near the mountains of Roraima and Yakontipu
and near the course of the Ireng River towards the western boundaiy
between the colony and Brazil are feldspathic. They are fine to

medium in textui'e, and are made up of small angular and sub-angular

grains of quartz and of feldspar, with some larger, more or less rounded
ones. The feldspar consists generally of oligoclase, mici'ocline being-

present only in subordinate amount. Occasionally a few wisps of

muscovite and of biotite, a few granules of epidote, and rarely a

minute prism of zircon are found in the zx)cks. Minute grains of

iron-ore are commonly present, and where the rocks are not altered

their grains are held together by a ferruginous cement.
Some of these sandstones in the vicinity of intrusions of diabase

are converted into quartzites, their grains being cemented or welded
together by outgrowths from them of secondary quartz.

Near the source of the Takatu River micaceous sandstones resem-

bling itacolumite are found. They consist of more or less rounded
grains of quartz, of plagioqlase, and some of microcline, with numerous
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long and narrow laths of biotite and of muscovite. Here the felds-

pathic sandstones have been practically converted into mica-schist.

As a general rule this formation may be described as non-

metalliferous, the large number of assays which I made of the very

extensive series of samples collected from many localities in 1895 by the

Kaieteur Conglomerate Expedition showing an average contents of gold

of two and a half grains per ton of the rock, the highest yield being

at the rate of eight and a half grains, the lowest being nil. As the

materials of the sandstones and conglomerates are chiefly quartz

and other minerals derived from granites, gneiss, porphyries and
porphyrites—rocks which in the colony usually contain only traces of

gold—the low contents in this metal of the sandstones and conglomerates

are readily accounted for. The quartz-pebbles which lie on the surface of

the Kaieteur Savannah are often more or less corroded on their upper
exposed surfaces, parts of them having been dissolved by exposure

through long ages to the solvent action of rain-water, the portions

of quartz between the well-developed crystals having yielded more
readily than the crystals themselves, thus leaving the surface roughened
with a network of more or less well-defined small crystals.

In places on the plateau-like summit of Mount Roraima, especially

in some of its shallow depressions, the surfaces of the sandstone are

covered by coatings of crystalline quartz. The quartz forms hexagonal
prisms terminated at one end by pyramids, some of the prisms

being from one to two inches in length. It is either an example of a

very coarse crystalline quartzite, in which the crystals of secondary
quartz are of exceptionally great size, or it is part of a geode of secondary

quartz which was formerly surrounded by the sandstone and has since

been exposed by denudations. The facts, as far as known to me, favour

the former explanation.



CHAPTER X.

THE PETROGRAPHY OF THE INTRUSIVE DIABASE.

Diabase (Dolerite) occurs very plentifully in British Guiana, forming
ranges of hills and mountains having a general trend fi'om north-east

to south-west, from which radiate numerous dykes, varying in breadth
from tongues of a few inches to broad dykes a hundred yards or more
across. In the sandstone districts it also occurs in the form of sills,

not unfrequently of great thickness, which may be traced across

country for many miles. C. B. Brown recognised three of these as

the main ones traversing the sandstone, and marked their outcrops,

over very extended areas, in his geological map of the colony.

Where the diabase occurs as mountain-masses it is of coarse texture,

and approaches to the granitic structure of gabbro. But as far as

I have examined the rock it always has, to a greater or lesser extent,

the ophitic structure characteristic of a true diabase or dolerite, and it is,

in my opinion, advisable to use the term diabase for it in all its varieties.

In parts of the larger sills and broader dykes the rock also exhibits

a coarse texture, but not often to so marked an extent as in the

mountain masses. The outer parts of the dykes and sills usually have

a much closer texture than have the inner ; and in places show very

compact chilled edges. In a few places the masses of diabase are

traversed by later dykes of the same rock, some of which possess a

columnar structure. In these secondary dykes the rock shows a

structure somewhat different from its usual one, the feldspar-laths

lying in a ground-mass of augite granules with scattered minute grains

of titaniferous iron-ore and magnetite, and with some interstitial

undifferentiated glassy matter, instead of in large irregular ophitic

masses of augite. In some of these rocks porphyrinic crystals of augite

or of labradorite have developed, and they might be termed augite-

porphyrite. The majority of the narrow columnar dykes or tongues

are best described as basalts of the tholeite type.

In colour the diabase varies from dark-green to greenish-grey, grey,

and dark-grey ; it is most usually of a very dark stone-grey colour.

It is heavy, and, as a rule, dense in structure. Its clean-fractured

surface is dull and almost without lustre. The rock is hard, very

tough, and resistant to the hammer ; and blocks of it, when struck,

resound with a clear ringing tone. The weathered surface of the

masses of the rock exposed in cataracts or rapids in the courses of the

i-ivers are covered with a thin coating or skin of varying shades of

brown I'esulting from the oxidation of the iron-bearing minerals ; and
where its surfaces are not exposed to the scour of rapidly running
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waters they are frequently covered with very rough layers, from one-

half to two or three inches in depth, of concretionary ironstone. The
coarse-textured varieties weather with a very rough surface, occasioned

by the masses of ophitic augite with their contained crystals of

feldspar being far more resistant to the action of rainwater than are

the intervening patches of lime-soda feldspar, which weather away,

leaving the former standing out from the surface of the rock.

Not unfrequently by the sides of the rivers and streams, in

ravines, and in places in the heart of the forest, masses of this rock are

seen showing deep rounded flutings on their sides. These are very

characteristic of the diabase, but it is difficult to explain their origin,

the most feasible explanation as yet adduced being that they have
been produced by the drip through ages of rainwater from the branches

of overhanging trees. At some cataracts, as, for instance, at Turesi on
the Mazaruni River, where broad areas of diabase are exposed at certain

periods to the full glare of the tropical sun, both the horizontal and the

vertical surfaces of great masses of diabases are pitted with large and
small basin-shaped depressions. These are probably caused by the rock

flaking away by the expansion produced on its surfaces where exposed

to the rays of the sun, which frequently causes the dark-coloured rock

to become too hot to allow the hand to touch it with impunity, and by
the rapid contraction at night, when the temperature of the surface

becomes very quickly reduced below that of the mass of the rock by
radiation. The spheroidal structure so frequently present in great

masses of relatively fine-grained diabase causes the flakings, instead of

taking place evenly from the whole exposed surface of the rock, to result

in the formation of the pitted depressions.

The products of the weathering of the diabase will be described in

the succeeding section.

Examination of the surfaces of the coarser varieties of the diabase

by the unaided eye shows crystalline, irregular areas of light-brown

augite, interspersed with others of confused glassy-looking white laths

of feldspar, with, in places, black specks of iron-ore. In the finer-

textured kinds, the grey colour is seen to be due to the specking of

small irregular masses of brownish augite with minute flecks or tiny

rods of white feldspar, the latter becoming more noticeable as the

texture of the rock becomes coarser. Specimens from a few localities

in the colony show, in addition to the augite and feldspar, small oilv-

looking spots of a greenish-yellow tinge ; these consist of olivine, and
the rock is an olivine-diabase. Specimens of this may be found in the

more basic parts of some of the dykes of normal diabase ; but, as far as

ray experience goes, the occurrence of olivine in any quantity in the

diabase of British Guiana is far from common.
As a general rule the diabase does not afiect the indications of the

compass ; it is not magnetic, its contained iron-ore being generally

ilmenite. But in places it does affect the compass readings, and it there

contains a good deal of more or less titaniferous magnetite.

Examination of thin sections under the microscope shows that the

mineral components of the diabase are few. The chief mass of the rock
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in all varieties is made up of pyroxene and of plagioclase-feldspar, iron-

ore being present only in very subordinate quantity.

The accessory minerals I have found in the diabase of the colony

are as follows :

—

(a) Original.—Enstatite, biotite, hornblende, micro-pegmatite,

quartz, microcline, magnetite, ilmenite, apatite, olivine, glass

and microlites.

(6) Secondary.—Epidote, hornblende, biotite, chlorite, (juartz,

zoisite, sericite, leucoxene, sphene, serpentine, limonite, pyrite,

zeolite and carbonates.

Pyroxene.—In thin sections two pyroxenes can be distinguished :

—

augite, the essential constituent of the rock, and enstatite, which is

frequently present as an accessory, but seldom or never in important
quantity. The augite is usually a pale, almost colourless variety, but
in places it has a violet tinge. In some sections the usual augite is

accompanied by another, also a colourless one, which has a inuch higher

double refraction. It is only present in any quantity in specimens

obtained from the mountain-masses or from the more central deeper-

seated parts of the larger dykes. In these it tends to be moi-e idio-

morphic than does the common kind ; it has a good prismatic cleavage,

and in places shows well-marked diallagic stri;e. In some sections

the two j^yroxenes are seen in micro-pegmatitic relationship with each

other. It yields more easily to weathering agencies than does the

common kind ; and in some specimens in which the latter is quite fresh

and unaltered, the former shows signs of alteration into bastite and
into serpentinous products.

In thick sections the common augite of the diabase has a pale brown
colour, and is of the aluminous type usually found in diabase. It

always occurs in more or less allotriomorphic irregular masses enclosing

lath-shaped sections of plagioclase. This shows that it was of later

consolidation than the feldspar.

In the coarser-textured rocks enstatite, showing to some extent the

pleochroism of hypersthene, is present as an accessory. Ordinary

enstatite, distinguished from the augites by its low double refraction

and straight extinction, is seen in small quantity in sections cut from

the diabase of many of the dykes ; and from its mode of occurrence it

has been generally of earlier consolidation than has the augite.

Lahradorite.—The plagioclastic feldspars present in places are of

two periods of consolidation, the earlier being somewhat more basic than
the later, but both may fairly be described as " labradorite," or in some
cases as "bytownite." As a rule, the feldspars are present in the form
of prisms giving, in the thin sections, lath-shaped areas. They are

commonly twinned after the albite type. The lath-shaped sections,

generally, do not show any zonal structure, but this is well-marked in

the porphyritic crystals in the somewhat rare rocks of the porphyritic

diabase type.
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Iron-Ores.—These are present to a greater or less extent in all the

thin sections studied, and hence may be regarded as essential minerals.

As a rule, the ore present is titaniferous, and in the majority of cases it

is either ilmenite, or very closely allied to ilraenite in composition and

properties. In places, as for instance, near Malali on the Demerara

River, and near the Sir Walter Raleigh Mine at Arakaka, on the Barima,

the ore present is a titaniferous magnetite, and allowances have to be

then made by surveyors for the influence of that mineral on the indica-

tions of their compasses. These iron-ores frequently carry gold in small

quantities.

Apatite.—Minute stout prisms and microlites of apatite are of not

unfrequent occurrence in the diabase, but are never present in more than

very small proportions.

Biotite.—On the peripheries of some of the masses of pyroxene small

areas of a rather light brown mica may be seen, and these are more

especially noticeable in the vicinity of grains of iron-ore. This biotite

is not of secondary origin, but is a product of the original magma as it

became more acidic in composition by the crystallisation from it of the

iron-ore, labradorite, and pyroxene.

Hornblende.—Brown basaltic hornblende is a mineral of very rare

occurrence in the diabase ; but perijiheral areas of green hornblende,

apparently original, are occasionally present on the pyroxene-masses.

I attribute their presence to the same cause as that of the biotite—the

gradual change in composition of the magma during the solidification

of the rock.

Micro-pegmatite.—Areas of this aggregate are common in the

diabase, but only in a few specimens is it present in more than unim-

portant quantity. It consists of microscopical intergrowths of quartz

and feldspar, the latter being either orthoclase, microcline, or, more
frequently, anorthoclase. Where these intergi'owths are fairly plentiful,

the rock tends to pass through increase of quartz into quai'tz-diabase.

Quartz.—Where present it is usually intergrowu with feldspar as

micro-pegmatite, but in specimens from a few localities the micro-pegma-
tite passes into irregular areas of original quartz.

Jlicrodine.—-In some thin sections cut from specimens taken from
the more central parts of certain of the great dykes which are intersected

by the Demerara River, above Malali, the areas of micro-pegmatite pass

into small irregular patches of feldspar, showing very clearly twinning
of the microcline type.

Olivine.^In a few specimens only has this mineral been noticed.

It forms clear glassy blebs or crystalline grains of high index of refrac-

tion, which, under crossed nicols, show strong polarisation-colours. In
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hand-specimens the oHvine, where noticeable, is of a very pale greenish-
yellow or orange-yellow tinge, but in thin sections it appears colourless.

Tt is of rare occurrence in more than very unimportant quantity, and
T have found very few specimens of true olivine-diabase. In the Guiana
diabase the place of olivine is usually taken by light-coloured enstatite

;

but small blebs of green serpentine in some of them indicate the former
presence of olivine.

Microlites.—These are present in some quantities in parts of the
diabase. They generally appear to consist of feldspar-needles, but in

some cases they may be needles of augite, or of light-coloured amphibole,
while some are probably apatite.

The secondary minerals in the diabase are usually confined to the
edges of dykes, and to places where the rock shows signs of commencing
weathering. None of these minerals are at all common, with the
exception of hornblende, which, in some sections of the rock from the

edges of dykes, takes more or less completely the place of the augite.

It there occurs in the form of radiating fibres, or minute prisms
resembling spherulites.

(a.) Mountain Masses.

The diabase of the mountain masses varies in specific gravity from
2"93 to 3'17 according to the relative proportions of the feldspar and
the pyroxenes ; the masses are coarse-textured rocks which, as a rule

in hand-specimens, appear to be made up of blebs and porphyritic

masses of pyroxene in a ground mass of white feldspar. Some
specimens in which the pyroxene and feldspar are present in approxi-

mately equal proportions have a somewhat granitic appearance.

Under the microscope they are, as a rule, more or less granitic in

structure, but the pyroxenes always are of later consolidation than are

the feldspar, laths of the latter being in places included in the ophitic

masses of pyroxene. The augite is generally present in two varieties,

of which the pale brown one is almost always by far the more plentiful

;

diallagic markings are not uncommon in the pyroxenes, whilst enstatite

in places, with faintly marked dichroism of the hypersthene type, is

frequently present in some quantity. Many specimens contain more
or less interstitial mici'O-pegmatite with, in places, small areas of original

quartz. The pyroxene-masses are frequently accompanied by small

(juantities of peripheral green hornblende and by flakes of brown
biotite, and as this is of more frequent occurr-ence in the rocks in which

micro-pegmatite is relatively more abundant than in those in which

it is rare or entirely absent, I consider that, as already stated, those

minerals are jorobably original, and that their presence may be due to

the matrix having become of a more acidic nature after the separation

of the bulk of the ferro-magnesian minerals. In places, however, the

biotite is clearly due to a resorption of some of the magnetite—a mineral

of first separation. A separation from the pyroxenes of hornblende

in fibrous aggregates is also noticeable in a few specimens, and the

mineral is then clearly of secondary origin.
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Irregular grains of magnetite with sparse ones of titaniferous iron,

the former in places of considerable size, are present in all the sections

examined, but never in any marked quantity.

{h.) Dykes and Sills.

As a rule the dykes and sills consist of medium, fine-grained, grey

to dark-grey, compact diabase varying in specific gravity from 2-90

to 3-18. In hand-specimens the only mineral usually recognisable

is feldspar, which occurs in small white specks ; but specimens from the

inner parts of some of the dykes show structures approaching tliose

described as characterising the diabase of the mountain-masses, and in

them broad ophitic crystals and masses of pyroxene are clearly seen.

The relative distribution of pyroxenes and the feldspars in the inner

and the outer parts of the dykes varies to a marked extent. In the

majority of them in the outer parts the pyroxenes and the iron-ores

are the preponderant minerals, whilst in the inner parts plagioclase,

with small irregular areas of a micro-pegmatite of feldspar and quartz,

forms by far the more abundant constituent. In other dykes the

reverse is the case, the ferro-magnesian constituents being concenti'ated

towards the middle of the mass ; whilst in manj^ there is little difierence

between the inner and the outer parts in this respect.

Where the inner i^arts are the more feldspathic they are of medium
to somewhat coarse texture, and are lighter in colour and of lower

specific gravity than are the outer parts. In thin sections of these the

inner parts are seen to be made up of many narrow with some broad
lath-like crystals of labradorite, the larger ones being in places somewhat
cloudy or containing minute prisms of zoisite ; small but varying pro-

portions of a micro-pegmatite of feldspar and quartz, and a few small

patches of quai'tz. In a few specimens the micro-pegmatite has coxToded

some of the laths of feldspar. In the diabase from the more central

portions of the Little Malali Dyke the feldspar of the micro-pegmatite

in places very clearly shows the characteristic cross-hatching of

microcline.

Very pale brown to almost colourless augite is present in ophitic or in

places somewhat granular masses, some parts of which show a diallagic

structure, with a little more or less idiomorphic enstatite. Here and
there the pyroxene masses are bordered with a little green hornblende,

small plates of brownish hornblende ai'e of rare occurrence, while in

most specimens a very few minute flakes of brown Ijiotite are noticeable.

Chlorite is very seldom found in these rocks. Magnetite and titaniferous

iron-ore are alw^aj^s present, very irregularly distributed, in varying but
usually unimportant quantities. They form irregular grains which in

places are boi'dered with leucoxene. Minute prisms of apatite are

sparsely scattered through the rocks, whilst a very few extremely
minute crystals of zircon are present in a few specimens.

Where the inner are the more basic parts of the dykes the rock
differs but little in structure from the foregoing, except that the ferro-

magnesian minerals, and especially the iron-ores, are present in more
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abundance, whilst micro-pegmatite, and especially patches of quartz,

are of very rare occurrence. In such specimens enstatite is usually

present in greater quantity than it is in the more feldspathic parts

;

and in some, small granules of olivine or of its alteration-products are

sparsely distriliuted in the pyroxene masses. A few granules of sphene
are jn-esent in some specimens.

The diabase of medium to fine-texture is made up of the same
minerals and aggregates of minerals as are the coarser-textured

varieties. Its range of specific gravity—from 2' 93 to 3 '01—is not so

wide as is that of the latter. It is composed of labradorite in short

and narrow, lath-like crystals, with some, apparently of earlier con-

solidation, in short and l)road plates, in places showing pericline

twinning ; interstitial micro-pegmatite in varying but always small

quantity ; and many small ophitic aggregates of pale to almost colour-

less augite, with, in places, a very little peripheral green hornblende,
or with a few small plates of brown biotite. Granules of magnetite and
of titaniferous iron ore are irregularly distributed in small grains

through the rock, while apatite, in minute prisms, forms a rare

accessory.

Olivina-didbase.—Typical olivine-diabase is of rare occurrence in

the parts of British Guiana which I have visited. The best examples
occur at the Stop Off Rapids in the Cuyuni River, at the Hiari Rapids
in the Aranamai Creek of the Pomeroon River, and in a dyke in

Groete Creek. It differs in appearance from the ordinaiy diabase of

the district by showing in hand-specimens small yellowish-green to

brownish-green blel)S with a greasy lustre, scattered through the mass
of the rock. The rock has a specific gravity of 3-00. Its structure

is similar to that of the diabase, with the exception that enstatite is

not present in the masses of pyroxene, that micro-pegmatite is seldom
present, and then only in minute quantity, and that the masses of

augite enclose many granules varying in size of almost colourless

olivine, which are traversed by frequent cracks, and are in places in

part, or entirely, changed to green serpentine.

Quartz-diabase and Augite-yranophyre.—In places by a gradual

decrease in the proportion of the ferro-magnesian minerals and an
increase in the amount of feldspar and quartz and in that of micro-

pegmatite, the rock passes into quartz-diabase, or into an augite-

granophyre. Of the former the inner parts of a broad dyke of

diabase in the lower part of the Kuriebrong River are excellent

examples. The outer parts of this dyke are of normal structure, and
have a specific gravity of 2'93, whilst the inner portions have a specific

gravity of 2*77. The latter are of a coarse, almost granitic, texture,

are light-grey in colour, and show large crystals of labradorite, with

here and there small patches of pyroxene. In thin sections the rock

is seen to be made up of large plates and of lath-like crystals of an
andesine-labradorite, with an abundance of micro-pegmatite passing

in places into patches of quartz—some of which are granular—^and a

relatively few ophitic aggregates of very pale, almost colourless, augite.
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with a little enstatite, and with some peripheral green hornblende
and a little chlorite

; some large irregular grains of titauiferous iron-ore

and a few minute prisms of apatite. Patches of zeolite and some plates

of carbonates are present as alteration-products.

In the augite-granophyres, the best example of which was found
in the upper part of the Konawaruk River, a micro-pegmatitic ground-
mass of feldspar and quartz contains crystals of labradorite, which in

places are more or less clouded, patches of quartz, irregular granules of

a pale, almost colourless, augite, and some granules of titaniferous iron-ore.

Banaltic-diabasc or TJioleite.—This type occurs only in narrow
dykes ti^aversing some of the larger masses of the normal rock, as at
Tumatumari, and in the chilled margins of some of the smaller diabase
dykes. It is a dark-coloured, fine-grained rock of specific gravity
ranging from 2-95 to 2-99. The rock consists of small prisms of

labradorite, their edges in places showing signs of corrosion and some
small granules of augite ; embedded in a ground-mass of augite, minute
grains of magnetite and some ill-defined interstitial matter, largely
consisting of glass.

TacJbijUte.—A dyke near Kuiai Lake, on the Berbice River, consists
of a very fine-grained diabase, of specific gravity 2-98, and has a glassy
tachylitic margin of specific gravity 3-01. This margin consists of a
crypto-crystalline glassy matrix containing very abundant minute
grains of magnetite, and traversed by cracks which are filled with
chlorite and calcite. In places flow-structure is well marked. Few
diabase dykes in British Guiana show margins of this sort ; and this is

the sole instance that has been found during my recent investio-ations

;

but other instances, from places south of where these examinations have
extended to, have been brought to my notice.

On the edges of some of the larger dykes the diabase is a good deal
altered, the feldspars being saussuritised to a greater or a less extent

;

and the outer parts of the augite-masses changed to pale-blue or f'reen
hornblende in places, to such an extent that the former is almost or
even entirely replaced by the latter, while in others chlorite has been
developed at the expense of some of the ferro-magnesian minerals.

As a rule, these contact-rocks contain more }3yrite than does the mass
of the diabase; and, as this is generally more or less auriferous, in
many cases the former contain far higher proportion of gold than do
the latter. This was the case in samples I collected in the Essequibo
district, the modified diabase yielding 26 grains of gold to the ton of
the rock, while the diabase gave only at the rate of 5 grains. In a
few places, as at the Growler mine in the Potaro gold field, contact-
rocks are in parts rich in gold, some samples having yielded upon
assaying at the rate of 5 ounces of gold to the ton of the rock. These
exceptional instances were excluded from the foregoing calculation.

In parts wdiere diabase has sent very long and narrow tongues into
acidic rocks, such as granite or gneiss, the basic rock, in addition to
undergoing the endomorphic changes which have resulted in altering
the augite to hornblende or to chlorite and epidote, has taken up some
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of tlie constituents of the acidic rock ; and the diabase of the tongues
is less basic than is that of the dykes or bosses from which they are

apophyses. For instance, the diabase in the neighbourhood of the

Great Yukuribi Falls on the Essequibo River has a mean specific gravity

of 3-04, while that of a narrow vein intrusive into the gneiss of the falls

has one of 2"86 and the diabase of the great mass forming Tiboku
Heights in the Mazaruni River has a specific gravity of 3-06, while that

of a narrow vein traversing the quartz-granophyre of the Tiboku
Cataracts has one of '2'92.

It is everywhere noticeable that the contact-rocks near the edges
of dykes of diabase are far more subject to decomposition than are

the masses of the dykes ; and it is frequently a matter of great

difficulty to obtain specimens from the actual contacts, the rocks from
these, as a rule, in the natural sections at the falls and rapids of the
rivers, which are the only ones at our disposal, being more or less com-
pletely eroded awa3^ This more rapid degradation of the contact-rocks

is doubtless in part due to the higher proportion of pyrite which they
usually contain. The gold contained in the placer-gravels in many places

has been derived from the degradation of such contact-rocks ; and it

has been frec{uently noticed that the metal has been obtained in much
larger quantity than has been the rule elsewhere in those parts of claims

where the usually greyish-white or blue clay of the bedrock is crossed by
bands of red or deep ochre-coloured material, which indicate the former
presence of dykes of basic rocks.

In some places diabase is found which has been much altered—the

pyroxenes having been changed into aggregates of epidote and chlorite,

whilst the mass of the rock is penetrated by infiltration-products such as

the carbonates of iron, magnesium and calcium, and secondary quartz.

These are not infrequently accompanied by pyrites—arsenical and in

places cupriferous—and by galena. These rocks are in places more or

less auriferous, but never to a payable extent. The infiltration-products

may have been derived from the decomposition of diabase, which at one
time overlaid that from which these residuary masses were derived and
which is now represented by great depths of red and ochreous clays

and layers of concretionary ironstone. In parts these products are

due to mineralisation or impregnation by percolating waters during or

after the intrusion of the basic rocks.

As a general rule the diabase is affected by weathering to only

slight depths on its surface, the rock passing in the thickness of a

fraction of an inch from an ideally fresh and unaltered condition to

that of an ochreous clay ; but in some places, especially in many of the

placer-gravels, blocks of diabase which have undergone less well-marked
changes are found. The diabase in these has been changed to a

greenish, earthy-looking rock, containing much chlorite, viridite, in

places epidote, and some pale-blue hornblende ; while the feldspars are

more or less kaolinised, secondary quartz being a frequent accessory.

The iron-ores, with the exception of pyrite, are but little, if at all,

altered ; and, as products of the alteration of the rock, the carbonates

of iron, calcium and magnesium are present in abundance.
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THE CUKMICAL COMPOSITIONS OF THE DIABASE.

The chemical compositions of the diabase of the colony are shown in

the followini^ analyses :

—



96 The Gcoloijy of thfi (inld Fields of British Guiana.

In addition to the constituents mentioned in the foregoing analyses,

careful examinations have shown that all the samples of diabase

collected have contained more or less gold and silver ; the former in

(juantities varying from unweighable traces to 17 grains per ton of the

rock, the latter from 3 to 5 gx^ains.

The following analyses illustrate the composition of the altered

diabase containing tureen hornblende and chlorite :

—

Kssequibo and
Potaro Rivers.

Mazaruni River.

Silica

Alumina ...

Iron peroxide

Iron protoxide ...

Magnesium oxide

Calcium oxide . .

.

Hodium oxide

Potassium oxide...

Water
Carbonic anhydride
Titanium oxide . .

.

Phosphoric anhydride
Chlorine ...

Iron sulphide

Cobalt oxide

Manganese oxide

Barium oxide

Copper oxide

liCad oxide

50-72

16-35

4-07

8-06

6-81

7-08

2-38

0-66

2-87

1-50

0-12

0-001

trace.

0-005

trace.

trace.

52-11)

15-47

8-30

3-65

4-59

8-26

2-71

1-48

0-90

0-15

1-24

0-10

0-13

0-26

0-13

0-08

trace.

99-(;2(; 99-66

THE MINERALOGICAL COMPOSITIONS AND CLASSIFICATION OF THE DIABASE.

From the chemical and microscopical examinations outlined in

previous pages the probable mineralogical compositions of the diabase

rocks, and their classification in accordance with their ultimate

magmatic constitution, have been calculated. The mineralogical com-

positions, calculated from the results of the analyses, differ from those

shown by the microscopical examinations by the relatively high pro-

portions of uncombined silica indicated in them, and which should,

presumably, be present as quartz in the rocks. Although quartz is

shown by the microscope to be of rather common occurrence in these

diabases, its proportion in no case approaches that indicated by the

calculations. The feldspar present in them is shown by the analyses to

be a basic labradorite or bytownite. This is in accord with the optical

determinations. Tlie augite present appears to contain relatively large
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proportions of the enstatite-molecule with tlie aut,ate one. The presence

of enstatite is not uncommon in the rocks ; but the mineral itself is

never there in the proportions indicated by the analyses. Hence its

constituents must be in the augite.

The following are the mineralogical compositions calculated from

the analyses given on page 95 :

—

tiuartz

( Irthocliise

Bytownite (Abj, An..,)

Bytownite (Abi, Ang)
Pyroxene ...

Magnetite...

Ilmenite ...

Apatite

Water
Minor constituents

Arakaka
DKscrict,

Barima
River.

G-3

49-8

31-1

6-0

0-9

1-2

100-0

Cuyuni
River.

1-.5

6-7

46-1

4-2-7

1-9

0-3

0-1

0-5

0-2

100-0

Mazaruni
River.

9-0

0-6

44-8

35-4

2-.-!

0-3

0-4

100-0

Essequiljo River.

Mountain ^^^^^
Masses. '

3-7

0-5

47-1

41-2

6-5

0-6

0-4

100-0
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The minei-alogical compositions of the somewhat altered diabase

containino; hornblende and chlorite are as follows ;

—



CHAPTER XI.

RECENT FORMATIONS.

Tlie Mitvio-VMtrine Deposits.—Little can be added to the descriptions

of these ah-eady given. The argillaceous members of the series consist

of pijDeclays, more or less ferruginous brick-earths, and sandy loams.

As a rule, they contain very few distinguishable minerals other than
kaolinite and quartz, although, by careful elutriation, microscopical

crystals of zircon and grains of ilmenite occasionally have been detected.

The sands consist, as a rule, almost entirely of quartz-sand, in places

white, but usually of varying shades of yellow and light-brown, accord-

ing to the proportion of ferruginous matter which is adhere ut to the
grains of quartz. A few grains of sphene, of ilmenite and of zircon,

have in places been detected in them, while some beds contain flakes of

mica in more or less abundance, biotite being far more prevalent than
muscovite. The alluvial deposits are essentially marine borne silts,

derived probably from the erosion of fluviatile alluvium ; and their

relative freedom from heavy minerals is in accordance with this.

The shell-beds which in places occur in them contain many kinds
of shells, all of which are found at the present time living in the
surrounding shallow sea.

The Residuary Deposits.—The composition of these varies according
to the variety of rock they have been derived from. Aplite, granite,

pegmatite, quartz-porphyries, the more acidic granitites, and the gneisses

and schists derived from them, give rise to more or less sandy kaolins

and pipeclays, varying in colour from white to cream-coloured. The
hornblendic granites and gneisses and the allied porphyrites and schists

produce ochrey-coloured more or less ferruginous clays, whilst the
diabase, diorite, epidorite, amphibolite, and hornblende-schist weather
into buff-coloured, red, brown, or chocolate-coloured, ferruginous, more
or less siliceous earths. These latter consist of mixtures in various
proportions of angular quartz-sand and siliceous grit, derived either
directly from the quartz originally present in the rock, or secondarily,
frum the decomposition of the feldspars; of kaolinite, arising from
the feldspars ; and of limonite, or other hydrated oxides of iron, result-

ing from the decomposition, hydration and oxidation of the various
ferro-magnesian minerals present in the rock.

A distinguishing feature of the residuary deposits from the fluvio-

marine ones is the relatively great abundance of heavy minerals
contained in the former. In the residuary deposits from the acidic
rocks the unaltered minerals (besides quartz) present in them are
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usually in very small proportions, and consist of sphene, magnetite and

ilmenite, apatite and zircon, while in those derived from granite, or

inuscovite-granite, muscovite is present in some abundance, together

with small crystalline grains of corundum. Tourmaline (schorl), topaz,

beryl, garnet and spinel are also found in certain residuary deposits

derived from metamorphosed granites. The residuary deposits from

the basic rocks always contain ilmenite in more or less abundance,

magnetite in lesser quantity, some apatite, and, in places where

rot^lvs were much metamorphosed prior to detrition, grains of the

epidote in small amount. The residuary deposits derived from the

unmetainorphosed acidic rocks are at present, at any rate, of very minor

economic importance to those derived from the basic ones. They

are not, as far as is known, the source of any metal or mineral

of economic importance. Small quantities of kaolin have been exported

to the United States, and there used in various ways. The following

shows the chemical compositions of samples of kaolin from different

localities in the colony :

—

Combined water . .

.

Quartz
Silica (combined) ...

Alumina ...

Titanium oxide ...

Iron peroxide

Calcium oxide

Magnesium oxide

Potassium oxide

Sodium oxide

Phospboric anhydride

Conrantj-ne.

12-64

6-59

45-52

32-53

0-01

1-36

0-02

0-61

0-17

0-52

Penal Settlemeut,
Mazaruni River.

99-97

10-32

25-65

36-36

25-26

1-10

1-22

0-11

0-48

0-25

0-01

99-77

6-73

61-74

23-20

14-38

0-60

2-89

0-11

0-53

0-63

001

100-72

In a few places the acidic rocks are found in a mineralised con-

dition, and the residuary deposits from them contain, in addition to

some of the minerals already mentioned, gold in dust and small nuggets.

Some of the gold found in the Omai Bonanza was doubtless derived

from rocks of this sort, which are there highly developed. The

mineralised masses in parts have been altered into hydrous micas of

the scricite type ; and these now form portions of the residuary

deposits, being resistant to weathering agencies and hence not

kaolinised.

The laterite deposits from the basic rocks are of great economic

importance. They are the matinx of much of the so-called alluvial gold

of the colonv, and, as a rule, they represent the country through which

layers and veins of auriferous quartz extend. They consist of red

or ochreous, sandy to gravelly clays, with layers of angular quartz
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fragments, and with, in many places, layers, boulders and nodules

of concretionary ironstone. The titaniferous iron-ore, present to a

considerable extent in the diabase and allied basic rocks, undergoes

but little alteration by weathering, and is found in the earths in the

form of black sand. One of the surest signs on the rivers of approach

to an area of basic rocks is the occurrence in quantity of l)lack sand

among the river sands and gravels.

The clay produced from the basic rocks varies in depth of colour

according to the quantity and composition of the ferro-magnesian

minerals j^resent in the rocks ; those rich in iron compounds giving rise

to deep-red and chocolate-coloured clays, while those with less amounts
result in i-ed, light red, or ochreous clays and earths. The surfaces of

these claj's are not unfrequently more or less bleached bv the action of

the organic acids present in the percolating waters of the soils of the

forests, and frequently, where the surface-soil of the forest has a light

colour and gives no indications of underlying basic rocks, the earth

thrown up from the tunnels of armadilloes and other burrowing animals

is of a red or deep-ochreous colour, showing the presence of the

characteristic degradation-products of the basic rocks.

In many places the bulk of the laterite consists of very finely

divided particles, and is there very absorbent of water. Earths of this

character, when saturated or nearly saturated with water, in place of

becoming plastic and tenacious, as true clays do, approximate in

character to viscous liquids, transmit hydrostatic pressures, and, as on
the slopes of hills, flow more or less freely under the influence of

gravitation. To this may be ascribed the formation of the numerous
small faults which characterise the layers of quartz found in the
laterites of the Arakaka district ; whilst, as will be shown later, these

properties explain to some extent the concentration of gold, of quartz
and ironstone in the lower layers of certain of the laterites.

The folloMang analyses indicate the chemical composition of the
laterite deposits :

—
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Much of the iron set free during the decomposition of the basic

rocks which is already in the state of, or is i^educed to ferrous iron, is

brought into solution by the carbonic acid and the organic acids of

percolating waters, and is thus enabled to move through the mass
of the laterite. Parts of it exist in solution as ferrous bicarbonate,

and these, when brought into conditions where that compound
becomes dissociated, are thrown out of solution and oxidised, giving

rise to. coatings and layers of limonite. The portion held in solution

bj'- the organic acids of the tropical soil waters may be leached out of

the laterite but it will be deposited as limonite when the solution

undergoes oxidation, with attendant destruction of the organic acids.

The limonite forms either pisolitic grains of concretionary ironstone,

or more frequently surrounds particles of siliceous sands, binding them
together where relatively abundant into ferruginous sandstone, or where
the sands are less abundant using them as nuclei for the formation of

masses of impure concretionary ironstone. In places these masses
of concretionary ironstone form great boulders, some of which
largely exceed a ton in weight.

By the gradual washing away of the finer particles of the laterite,

in cases where the concretionary ironstone has been distributed

through the deposit, the surface becomes covered with layers of

ironstone standing out from the surface of the mass. Where the

laterite has been washed from the sides of the hills and rearranged

by the action of running-water, either in the ravines or in the

stream-valleys, the ironstone, together with more or less quartz-gravel,

gives rise to beds of coarse ironstone gi'avels and conglomerates.

The surface-layers and the great boulders generally are in the

form of ruddy, cindery-looking masses with very numerous small

cavities, the structure of which caused the Creoles of the neighbouring

French colony to name the rock " Roche a Ravet " (cockroach-rock),

the small holes serving well for the hiding-place of specimens of Blatta

Orientnlis.

The chemical composition of the concretionary ironstone is shown
by the following :—

-
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The concretionary ironstone is usually auriferous, and samples

which I have examined have varied in their contents from mere traces

of the metal to as much as sixteen pennyweig'hts per ton of the rock

($14-28 value per ton of 2,000 lbs.).

Readers who are desirous of a fuller account and discussion of the

Guianan laterites and concretionary ironstone are referred to the

monograph by G. C. de Bois, entitled "Beitrag zur Kenntnis der

Surinamischon Laterit un Schutzrindenbildungen," in " Tschmaks
Mineralogische und petrographische Mitteilungen, XXII. Band, 1.

Heft. 1903."

Among the heavier minerals which tend to sink into the lower

layers of the laterite, one—ilmenite—is very conspicuous in the stream
and river gravels and sands in the laterite districts. This gives

rise to black sands, which usually consist almost wholly of ilmenite,

although in places it is mixed with more or less magnetite. The
sands, as a rule, contain higher proportions of ilmenite and lower
ones of magnetite than do the titaniferous iron-ores of the rocks

from which the sands have been derived, the magnetite offering less

resistance to deoxidising agencies than does the ilmenite. As would be
expected the ilmenite sands are generally accompanied by gold, partly

in the free state, and partly included in the mineral. Samples collected

by myself have been examined for their contents of precious metals,

with the following results, given in grains per ton (2,240 lbs.).

Sand from Ichaura Rapids, Potaro River ...

Sand from Kobanatuk Rapids, Potaro River
Sand from Orimetuk Creek, near the Kaicteur, Potaro River
Sand from near Wariri, Cuyuni River

Ilmenite sand from a placer claim in the Konawaruk district was
found to be accompanied by seven pennyweights of gold to the ton of

the sand ; whilst sand of which the following is an analysis, obtained

from the valley of the Minnehaha Creek, Konawaruk River, yielded at

the rate of twenty-one pennyweights of gold per ton :

—

Silica 2-54

Titanium oxide ... ... ... ... ... ... 52-03

Iron pero.xide... ... ... ... ... ... ... 5'y6

Iron protoxide ... ... ... ... ... ... 37'14

Manganese oxide ... ... ... ... ... ... trace

Ahimiua ... ... ... ... ... ... 1-87

Magnesium oxide ... ... ... ... ... ... 0'60

Gold.
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from these effects, the movements can be regarded as " pseudo-olacial."

He stated that the downward movements of the deposits on hill-sides

resuhed in l)reaking up the quartz-reefs, whether original fissure-reefs

t)r veins of secondary quartz which occurred in them. And he described

the formation of the coarse angular quartz-gravel so characteristic of

many of the jjlacer-woi kings as follows :
—

" That we must discard the mechanical force of running water if we
wish to explain the origin of the Guiana placers may be inferred from
the fact that in many of the placers the gold-bearing gravel consists

entirely of sharp-edged quartz pieces, extends evenly from hillside to

hillside, clear across the valley, and is usually for the total distance

evenly productive. This angular quartz has not been carried from the

hillside to the valley by any running water, but, as I shall show,
exclusively by the pseudo-glacial movement of the cumulative clays.

The topmost layers of these clays is ever kept saturated with water,

which, while draining off, lessens the friction l^^ween the molecules of

the clay, and in this way becomes responsible for its plasticity. To
illustrate and to prove this contention I wish to cite the following

observations :—The Omai placers, situated on the left bank of the

Essequibo River, have yielded from a territory not exceeding 300 by
4,000 feet 65,000 ounces of gold. The gravel of this placer

consists of ironstone and quartz pebbles, with a liberal amount of

angular quartz, which occasionally exhibits large amounts of free gold.

The first owner of this placer spent some money to find the reefs to

which he attributed the placer gold. An Australian miner, whom he

employed, was lucky enough to strike a reef two feet thick, and of

wonderful richness. This vein dipped about 12° towards North-west.

Where it entered the clay it was split, but the main point of my
observation is that its outcrops, greatly broken up, were deflected in

the direction the clays were moving. Two i>ther reefs above this one,

but approximately parallel with it, outcropped on the west side of the

same hill, the slope of which was slightly steeper than the pitch of

the vein. Both reefs were broken up into pieces of different size near

the surface. Drifting upon them revealed the fact that the upper vein

was crushed for a greater distance than the lower one, but just this

part showed unmistakable evidence that the clays had been sliding

upon its surface, while the upper one was crushed to pieces, often

lying inches apart.
" This jiseudo-glacial movement may even produce an inversion of

reefs. At Anderson Creek, a tributary of the Potaro River, I was
charged to examine a reef, whose outcrop could plainl}^ l)e followed for

some hundred feet. The outcrop appeared upon the left bank of the

creek, in the bed of which angular quartz pieces predominated. The
slope of the hill was slight. Throwing out ditches revealed the

presence of a layer consisting entirely of angular quartz pieces, which,

the nearer we approached the hilltop, were buried deeper and deeper

in the clay. This layer, however, came to a sudden stop, and then we
just as suddenly struck the reef about six feet below the surface.

Ditching higher up the hill failed to reveal a single piece of ([uartz.
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In this case the shdiug clay had carried pieces of the roof towards the

valley.

"Of all common minerals only quartz can withstand this cumulative

decomposition
;
quartz I'eefs, therefore, come up to the surface in the

measure as their thickness and their cohesion increase. The four-foot reef

of the Kanaimapoo mine on the Demerara can be traced on the surface

for quite a distance, and the Blue reef in the Garnett Syndicate, on
Ti,<i:er Creek, can at several places be seen right in the placer workings.

All others of less magnitude or cohesion are shattered, and their sharp-

edged pieces are carried to the valley. These clays, during the process

of sliding, shrink as the water drains from them, and it is for this

reason that the outcrop of the vein in Anderson Creek appeared at the

surface only after it had travelled a distance of some 160 feet."

I have seen several instances of similar movemc^nts in the North-

western district, and some of them were described in the report by
Perkins and myself on the gold fields of that district, published in

1897. In the following paragraph we ascribed the numerous small

faults which we had noticed in the cjuartz reefs to the same cause :

—

" The small faults, in our opinion, are of purely local origin, due in

part to the alteration in volume of the underlying rocks by progressive

hydration, oxidation, and decomposition, and in part to slips and slides

on the hillsides."

Near the Winter mine in the Arakaka district there is a section in

which, on the sl(jpe of a hill, a quartz vein has been inverted and more
or less shattered, so that the portion of it higher on the hillside overlaid

that lower down, apparentl}' having been jDushed forward, and inverted

in the process. This was probably due to the slipping of the residual

deposits of which the hill consisted, in the manner described in the

above quotation from Dr. Lungwitz's article.



CHAPTER XII.

DESCRIPTIVE GEOLOGY.

THE NORTHWESTERN DISTRICT.

The Amacura River.—The Amacura River forms the western
boundary of the colony, and the structure of the district it traverses

has been described by Mr. H. I. Perkins, F.G.S., who travelled on it

during the delimitation of the Venezuelan Boundary in the year
1900-1901. The following is the description given in his report
published in 1901 :-

—

" No rocks are met with in the lower portions of the Barima and
Amacura Rivers. In the Amacura the first rocks are found a few
miles below the Falls of San Victor, which, like those of the falls, are

composed of a coarse granite, with small veins and stringers of quartz
running through them. Above the falls, again, for many miles the rocks

are granite, and in places large boulders occur in the river bed. The
banks are composed chiefly of the decomposition-products of granite

and gneiss, and gneiss is found at Juanita and Middle Camp. Between
these two places extensive dykes of hornblende-rocks occur, giving

where they have weathered the characteristic red and ochreous clays

stained by the oxidation of their ferro-magnesian constituents. The
Upper Amacura runs almost entirely through a gently undulating
granite and gneiss country, whilst its affluent, the Polvo de Oro, on a

tributary of which a man named Jeffrey is digging gold, traverses more
hilly ground composed of diabase and hornblende-schist—dykes in the

granite and gneiss. At its head the Polvo de Oro flows over a mass of

hornblende-schist dipping at a high angle with the horizon. Two
miles below Middle Camp a very fine exposure of quartz, eight feet wide,

is seen in hornblende-schist on the British side of the stream. I did

not procure any specimen of it, but have brought down pieces of gneiss,

granite, and hornblende-schist from Juanita, Middle Camp, and Polvo
de Oro heads.

" As a gold district I do not consider there is a promising outlook

on the English side of the river, and though gold undoubtedly exists in

the Polvo de Oro and its branches, it does not seem to me to exist in

sufficient quantities to attract a large number of digsjers."

The specimens from the Amacura, collected by Mr. Perkins, show
that, as he states, the country is gneiss and gneissose granite, the rocks

having the following characters :

—

Granitite-yneiss

.

—This is made up of a granitic aggregate of feldspai',

in part orthoclase and in part oligoclase, and of irregular patches of



Descriptive Geology. 107

quartz showing strain -effects ; with small flakes of greenish biotite and
a few granules of epidote scattered through the mass.

HornhUnde-granitite-gnsiss.—A granitic aggregate of feldspar,

some of which is oligoclase, and of quartz showing strain-effects, with

small irregular plates of pale-blue hornblende, some flakes of bi'own

biotite and a few of muscovite ; a few granules of epidote, and some
grains of sphene and of melanite form unimportant accessories. The
larger plates of feldspar consist of orthoclase, and are more or less

sericitised.

Gneissof^e-granite.—This rock consists of large microperthitic plates

of alkali-feldspar, which in places are clear and show the structure of

microcline, whilst in others they are ci'owded with sericite or traversed

by thin veins of secondary muscovite ; plates of oligoclase, and ii-regular

patches of granulitic quartz with small flakes of more or less chloritised

biotite.

The sjjecimens of basic rocks are hornblende-schist of the following

types :—

1. A dark-coloured, rather fine-grained rock consisting of small

plates of pale-blue hornblende, lying with their longer diameters
pai'allel to one another in a micro-mosaic of grains of water-
clear feldspar, with some of well-defined plagioclase, through
which are scattered a few minute gi'ains of epidote and of sphene
of the leucoxene-type.

2. A hornblende-schist of more compact structure than the fore-

going, made up of very abundant angular grains of pale-

blue hornblende in a micro-mosaic of grains of water-clear

feldspar.

The Aruka River.—Large areas in the northern parts of the North-
western district are very low-lying, and are occupied by swamps. A
range of low hills, probably nowhere more than 1 50 feet high, runs on
the northern side of the Aruka River, approximately parallel to it,

from about 3A- miles S.W. of Morawhanna for a distance of about 17

miles. A few low rounded hills occur near its southern bank. The
hills consist either of hornblende-schist, as at Maburima and near Youpu
Creek, or of a massive epidiorite as at Issorora. The plain from which
this range rises is a part of the gneissose complex of the Guianas, and
specimens of its rocks have been obtained from near the Lower Maburima
Creek, from a small island in the Aruka, and, as already described,
from the Amacura River.

The epidiorite and the hornblende-schist contain gold in small
quantities, varying from traces to 34 grains per ton of the rock, the
mean contents of the samples examined being 9-6 grains. Unfor-
tunately the topography of this district is not favourable for the
formation of placer-deposits, which, if they occurred in the vicinity
of these hills, should be rich ; but colours of gold have been found
in the gravels of the Maburima and the Araua Creeks.
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The Barima River.—Low lulls of more or less decomposed
hornblende-schist occur on both banks of the Barima River at
Mount Everards, Mount Terminus and near the Goodewi Creek,
about 46 miles from Morawhanna. The gravels derived from them
are probably more or less auriferous.

At Koriabo, 20 miles from Mount Everard, is a low hill of red
ferruginous earth, the residue of a diabase, resting on cream-coloured
sandy clays derived from gneiss. I detected in the red earth minute
colours of gold.

The Barima River in its course from Koriabo to near Mclntyre's
Lauding has cut its channel through the basal gneiss of the colony.

This is intersected at BamV)oos, and at between two or three miles west
of that i:)lace by dykes of diabase, the positions of which are shown by
the occurrence of red clays and concretionary ironstones on the banks of

the river. Near to an old Indian settlement to the east of Queaque Creek,
at a place known to the gold-diggers as " Flat Rock," the gneiss is

intersected by a broad outcrop of a grey-coloured gneissose granite, a
considerable area being exposed when the water in the river is low.

To the westward of this place some narrow dykes of diabase traverse
the gneissose rocks. From near Mclntyre's Landing to the foot of
Mekorerusa or Eclipse Cataracts, the exposures along the course of

the river indicate that the country is generally a schistose one, there
being exposures of quartz-schist, chlorite-schist, and of more or less

decomposed mica-schist. In places the schists are cut through by
dykes of diabase, which cross the course of the river between the
great masses of that rock which form the hills on its banks. These
dykes are more frequent and of larger size in the district between the
lower mouth of the Manicuru Creek and that of the Arakakaparu Creek
than elsewhere in this part of the colony.

Only the larger of the dykes are recognisable, except when the water
in the river is very low, and even then the smaller ones are more usually

indicated b}^ the presence of bars of more or less tenacious red laterite

than by that of the unaltered greenish-grey to blackish-grey rock.

The Mekorerusa, or Eclipse Cataracts, are over a granitite of a

decidedly gneissose character. The rock is grey in colour, and some-
what coarse in texture. At Yakiri Creek it is crossed by an intrusive

dyke of a fine-grained biotite-diorite, the outer parts of which, where in

contact with, or close to, the granitite, show well-marked schistosity,

due to fluxion in the pasty mass during its intrusion.

At Uropocari Rapids the gneissose granitite, which is similar to that

at Eclipse Cataracts, is traversed by many narrow veins of intrusive

basic rock. Near to these the granitite is altered, and shows a foliated

structure.

Near Duquari Creek, for a distance of about one and a half miles,

the granitite is traversed by a dyke of epidiorite, which, in parts, has a

massive structure, and in others a schistose one.

Above Duquari Creek the Arawatta rocks form a marked feature

in the scenery of the river. They consist of a grey-coloured, fine-grained,

'^aieissose granitite, which rock is also exposed at intervals for about two
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and three miles further up the river. A red oneissose granite occurs

below Wanaparu Creek, and in it intrusive veins of pinkish aplite occur.

A simihir aplite is seen in a grey gneiss opposite to Wanaparu Creek,

and again in red gneissose granite which the river traverses for about

four miles above the mouth of the Mehokowaina Creek, while an aplite

is intrusive in grey gneiss near Five Star Landing. The gneiss

near Wanaparu Creek is a hornl)lende-graiiitite-gneiss. About three

miles above the junction of the Mehokowaina Creek the red gneissose

granite is traversed by a white-spotted, dark-grey efjidiorite, which, in

places, shows a somewhat schistose structure. Similar more or less

schistose rocks traverse the grey gneiss and the gneissose granites

in many places between here and Five Star Landing. Some eight

miles below Carriage Falls, at a small rapid, a dyke of diorite, about

five feet in thickness, occurs in grey gneiss. The character of the

country is well shown by the fine-grained grey gneiss exposed at

Carriage Fall and at Hellgate Fall.

In the neighbourhood of Five Star Creek and of Jimbo Landing
the rocks forming the hills consist of diorite and of epidiorite passing

to hornblende-schist. This structure of parts of the colony, as here

and in the Puruni Rivei* district, by degradation gives rise to payable

auriferous deposits. Some small diamonds have been found in the

placers of this district.

The geology of the soui'ce of the Barima River, and of the Bariraa-

Barama divide, was described by Mr. Perkins as follows :

—

" The country at the Barima head is densely covered with forest

throughout, and is at an elevation ranging from 350 to 1,600 feet above
sea-level. The Barima has its source on the Imataka Mountains, which
are there some 950 feet high, composed of diabase and are highly

magnetic ; I believe they contain gold and other minerals, and I have
no doubt the various lines cut by the survey will be of use to pros-

pectors in traversing the district. At the head of the Kaliaku quartz-

porphyry occurs, and further along, at the source of the last consider-

able head of the Barama felsite is found. Hornblende-schist occurs in

many places, and many huge masses of quartz, which do not appear
to be auriferous, are found at intervals. These rocks are also notice-

able in the valleys of the streams flowing into British Guiana, whilst

on the Venezuelan side granitite and gneiss seem to be the characteristic

rocks. The mountain range with its spurs appears to be the result of

immense fissure eruptions through older formations of granite and
gneiss, and on the northern and eastern slopes the rocks in many
places lie exposed on a substratum of clay, derived from their decom-
position, while to the south the land is generally free from rock out-

crc>ps. The slope towards tne colony is nearly everywhere more abrupt
than towards Venezuela."

The specimens collected from the Barima head, and from the high
land which forms the boundary between British Guiana and Venezuela,
are felsite, quartz-porphyry, and feldspar-porphyrite of types common
in the colony.
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The, Barama /i^ii'.?r.— -North-east of Aiiaturi, to its junction with
the Waini, the course of the Barama Kiver is through low swampy
alluvial land covered with dense forest, but having in places low forest-

clad hills, generally of red or ochreous gravelly clay, doubtless the
degradation-product of either epidiorite or of diabase. Examples of

such hills are those known as Captain Thompson's Hill and as KoV)i's

Hill. On the former hill are several blocks of white (juartz, and on
the lower ground to the south of the hill some enormous masses of

quartz are exposed in the forest. The quartz is glassy, with a bluish

tinge, and yielded no trace of gold upon assaying.

Below Anaturi schistose rocks which are much decomposed are

exposed when the water in the river is very low. Between Anaturi
and Woori Creek quartz is exposed in several places along the course

of the river, the largest mass occurring a few miles above Anaturi,
where it is exposed not only in the bed of the river but in great masses
on the slopes of a low, forest-covered hill. The quartz is a quartz-schist,

probably a modification of an originally felsitic rock.

Above the Woori Creek, and at intervals for about ten or twelve

miles along the course of the river, much-altered rocks occur which are

schistose in structure, light green in colour, and in places contain either

crystals or rusty casts of iron pyrite disseminated through them. The
rocks are highly metamorphosed and weathered porphyrite. The rocks

seen to the north of Caman's Short Cut near Torobaru Creek are,

as a rule, more schistose in character than those to the south of it.

In places near here the rocks are altered to sericite-schist.

From near the Agawaris Creek to -near Urinambu the river bends
round the base of the Urinambu Hills. The rocks exposed in this

stretch of river consist of epidiorite, and probably the high country in

the neighbourhood is the same.

From the western exposure of epidiorite to near Wynamu Creek
the rocks consist of more or less metamorphosed porphyrites, traversed

in places by dykes of epidiorite.

From Wynamu to somewhat west of Cariacoo, near Kaikushie,

the river traverses, for a distance of about six miles, a district of

grey hornblende-granitite. Above this belt of granitite, as far as

Monossi, the country is one of more or less foliated porphyrite

and of schists derived from it. In places, as near Goring's Landing,

low hills of red laterite indicate where bands of more basic rocks

occur.

A narrow belt of grey granitite crosses the river near Monossi

Creek. From this to a little beyond Mazawini Landing schistose

porphyrites again occur, The strike of the foliation of the schists

from Mazawini to Kaikushie varies from the north-east and south-west

to east and west, while the general strike below Agawaris Creek is

north north-west and south south-east. In many places the schists are

traversed by veins and reefs of quartz-rock and of quartz-schist, which,

as a rule, are not auriferous. Mazawini Landing is situated on a hill of

red laterite. This is probably the decomposition-product of an epidiorite.

The quartz-gravel in the laterite is auriferous.
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From about half a mile above Mazawini Landing the river flows

through a district of gneissose granitite and gneiss. The rocks for about

fdur to live miles are mainly grey gneissose granitite. Above this the

country consists of a fine-grained grey epidote-granitite-gneiss, which is

traversed at the Towakaima and at the Mazawini Cataracts by veins and

narrow belts of grey and pink granitite and of diorite. In places

in this part of the district masses of amphibijlite occur in the gneissose

complex, and these may have given rise to the hills of red laterite which

are not unfrequent.

The reaches of the Barama River above Towakaima Cataracts, as far

as they have been examined geologically, traverse a country of more or

less schistose porphyrite intersected by belts of hornblende-schist.

The Waini River.—There are some rocks and a small island, known
as Granite Island, in the Waini River about a mile below the mouth of

the Baramanni Creek. These are formed by a mass of grey granite,

varying in texture from fine-grained to moderately coarse. On the left

baixk of the river, between three and four miles above Granite Island,

another exposure of the granite occurs, while about seven to eight miles

higher up the river, and about three quarters of a mile from its right

bank up the Canayaballi Creek, huge masses of a coarser-grained

variety of the grey granite are exposed. The low hills to the south and
south-west of this appear to be of granitic origin.

These exposures of granite are of considerable interest, as true

granite, consisting of orthoclase with some oligoclase, quartz, biotite and
a good deal of muscovite, is of rather rare occurrence in the portions of

the colony I have traversed ; the only other localities known to me in

which granite is found being near the junction of the Cuyuni and
3Iazaruni Rivers, on the upper reaches of the Pomeroon River, and
above the lower cataracts of the Kuribrong River.

I have not visited the Waini River ab(jve its junction with the
Barama. The following account of its structure is taken from pages 36
and 'il of Brown and Sawkins' geological reports, and, in mv opinion

—

having examined their specimens from the Waini River petro-

graphically—is j^robably accurate :

—

" On the River Waini, above its junction with the Barama, the left

bank, close to the river's edge, attains an elevation of 1 5 feet above the
highest tide, and extends eastwardly and southwardly as a level table-

land. The soil is loose and sandy, and the few small rocks upon it are
granitic. All the right bank is low and swampy, and composed of

alluvium. Just before reaching Anapiri both banks become slightly

elevated, a foot or two above the river. This place is the head of the
tide, and no rocks whatever are to be seen on the river up to this poiiit.

They first appear a short distance above this, and continue to be seen
to and beyond the Waini Falls, and are chietlj^ gneiss or granite. Mica
schist and a grey granite also occurs in few spots, but chiefly at the
falls. Few true quartz veins are to be seen, but veins of a coar.se-

grained crystalline granite, having very much the appearance of quartz,
are of frequent occurrence. In these the quartz is semi-transparent and in
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crystals of over an inch in length ; the feldspar is milk-white and of the

same dimensions, while the mica is in crystals of one and a half inches

in diameter and half an inch thick, of a dark colour. On sjDlitting the

mica into thin plates it is of a fine silver-white colour. On all the sand-

banks at the bends of the river the plates of silver-white mica are to seen.

" A huge dyke of fine-gniined grey granite, running across the river

nearly east and west, and of about 200 yards in width, forms the falls,

which are about 20 feet in height. The rocks on this river vary in a

marked degree from those of the Barama, and on the whole are more
gneissic. Hills approach the river in many places, and around the

falls are about 120 feet above its level."

The Fomeroon River.—At Santa Rosa in the Moruca River, at

Cabacaburi and at Macaseema in the Pomeroon River, there are low
hills of laterite, over parts of the surface of which concretionary

ironstone and blocks of quartz occur. These hills show evidence

that the laterite has been derived from a foliated rock, in my opinion,

probably an epidiorite or a hornblende - schist. Examinations of

specimens collected in the higher reaches of the Pomeroon River by
Mr. H. Rolleston in 1898, and by Mr. E. Beckett in 1906, showed
that it traverses a gneissose country, which is intersected by rolls of

a grey, somewhat gneissose granite. The Aranamai Creek, a branch

of the Upper Pomeroon River, traverses a country of somewhat
complex structure. Near Souarindu on this creek a micro-granite

traverses the gneiss, and a silicified tuff—resembling the altered

volcanic tuffs found on the Berbice River, and on the Potaro River,

above the mouth of the Kuribrong River—occurs. At and near

a place called Boatbuilder there are exposures of a fine-grained

quartzite, of quartz-porphyry, of feldspar-porphyry, and of a somewhat
fine-grained mica-gabbro, closely resembling the rock of the hill at the

Barnard Placers on the Isenaro Creek of the Upper Mazaruni River.

Near and at the Hiari Rapids on the upper part of this creek,

exposures occur of an epidiorite, which in places is much chloritised,

and the country consists, in part at least, of a mica-gal)bro very similar

to one which is found in the upper reaches of the Mazaruni River.

The country is traversed by dykes of diabase. One of these at the

Hiari Rapids consists of coarse-textured olivine-diabase, a variety of

rock of relatively rare occurrence in British Guiana.

This country has not been prospected by gold-seekers to any

extent, although its geological structure closely resembles that of the

diamantiferous and auriferous areas traversed by the Mazaruni River

below the Peimah Cataracts.

The Goldfields of the North-West District.—The principal gold

bearing area of the North-Western district is that near Warimba,
Arakaka and Manikuru, which extends from the northern bank of the

Barima River in a north-easterly direction, along the Kaituma Path

towards the Kaituma River, and from the opposite bank in a south-

westerly direction to some miles south of Hyma to the Barama River,
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between the landing at Mazawini and the Takutu Creek. This

country consists of many more or less parallel ranges of relatively low

hills with narrow intervening valleys, and it is intersected by numerous
gullies and ravines.

The Warimba district is traversed by a range of diabase-hills, the

rock of which is intrusive through a country of sericite, chlorite and
actinolite schists, probably derived from the metamorphism of porphy-

rites and other rocks of intermediate composition.

The Arakaka and Manikuru districts are of similar geological

structure. They consist of low ranges of hills of deep-red laterite, the

surfaces of which are in places covered with concretionary ironstone

and with quartz-gravel, whilst large blocks of quartz are frequently

found on them. The valleys between the ranges generally are eroded

into the schistose country, and contain alluvial deposits of very varying

thicknesses, consisting of auriferous quartz-gravel intermingled with

concretionary ironstone, and with small pieces of more or less decom-
posed schistose rocks, which are covered by ochrey-coloured layers of

alluvial earths.

The general trend of the foliation of the schists and of the gneiss

in the neighbourhood of the Arakaka district is north-east and
south-west.

The hill ranges follow this general direction, and in many places

along them great masses of diabase are exposed.

The bulk of the massif of the higher parts of the hills appears to

have been diabase. But the numerous shafts sunk through the
laterite, resulting from the decomposition in situ of the diabase, have
frequently passed into dark-red laterite, showing a foliated structure,

and in some of them—the Barr-Robertson Mine, the Barima Mine and
the Gates Mine—the shafts have passed through more or less decom-
posing masses of grey rock showing foliation and which are altering

into dark-red laterite. These masses have been found on petrographical

examination to consist of an amphibolite or epidiorite, showing more or

less clearly a commencing schistose structure, or which are in places

—

as, for instance, the country rock of the reef at the Barima Mine— well-

marked actinolite-schist.

The laterites are therefore the products of diabase and of amphi-
bolite, epidiorite and hornblende-schist.

In many places the altered rocks and their residuary decomposition-
products, so common in this district, are traversed by reefs of auriferous

quartz, and the residuary clays not unfrequently contain large

quantities of more or less auriferous quartz, either in the form of

angular gravelly fragments, or in that of narrow veins and intersecting

threads.

The Five Star and Rocky River Goldfields are situated about
thirty miles west of Arakaka, and are in a district of epidiorite

and hornblende-schist, the workings being in laterite, and in the
alluvial deposits resulting from it.

The auriferous district, situated mainly to the east of Hyma, and
bounded roughly by the Takatu Creek, the Barama River, and the

I
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former line of the Barima-Barama Road, is similiar in structure to that

of Arakaka, but the basic rocks are usually hornblende-schists.

Little appears to be known regarding the geological structure of the

district between the Barima and Barama Rivers, with the exceptions of

the parts where the goldfields situated between Arakaka and Mazawini
landing are at present being worked. Judging from Sawkins and

Brown's report (page 36 of the "Geological Reports") on the district

traversed by them between Aranka, on the Barama and the Manarie
Creek which flows into the Barima River, the structure of the country

is similar to that of the Arakaka and Mazawini Goldfields. They noticed

that the "greenish chlorite-schist " occurred in many places and in

some localities is pierced by "grey trap dykes," while the soil dug up
by armadillos is "invariably of a fine red colour." Examinations of

the rocks collected by them show that their "greenish chlorite-schist"

is the more or less schistose-porphyrite characteristic of the district,

while their " grey trap " is diabase. As gold has been found and
worked in the placers on the Sarawara Creek and on the Marakaikuru
Creek, whilst we obtained colours of gold by washing the I'esidual clays

which form the hill at Koriabo, this line of country is probabl}' similar

to the Arakaka-Mazawini district in being more or less auriferous.

Near the Woorie Creek gold-workings are being carried on success-

fully in a district of sericite-schist.

A few small diamonds have been found in the southern part of the

district near lanna.



CHAPTER XIII.

THE LOWER ESSEQUIBO RIVER AND CUYUNI RIVER
DISTRICT.

The northern part of this district resembles generally the corresponding

part of the North-western District, and offers few features of geological

interest.

The most northerly large tributary—the Supinaam Creek—of the

Essequibo River is on its left bank, and its general geology is thus

described by J. G. Sawkins :

—

" On the Supinaam Creek, about the Mission of Indiana, the land

rises nearly 50 feet, the creek divides into many streams near the rapids,

and numerous small islands are formed by deposits accumulated on the

rocks, and now sustain a forest vegetation. These I'ocks, as well as

those on the banks of the creek, are covered with a considerable

thickness of decomposed granite, or rocks of the granitic family. Quartz
occurs as aggregate pieces of conglomerate, cemented by red, white, or

pink clay. Where the clays are separated from the sands they are

mottled or streaked with red lines of oxide of iron, appearing to follow

the lines of siliceous matter by a process of segregation. Sands increase

ascending the creek, and occur, in many instances, without any
argillaceous admixture."

A few prospecting expeditions have reported finding colours of gold

in the gravels of this creek. The higher ranges of land in the upper
parts of its course probably represent oflt-sets from the northern

extremity of the Blue Mountain range.

About 20 miles south of the mouth of the Supinaam Creek the

Groete Creek falls into the Essequibo, on its left bank, in a part of the

river characterised by the occurrence of extensive sandbanks, no rocks

being exposed near its mouth. There are, however, some masses of

quartz on the west or left bank of the Essequibo near Rock Island,

about 9 miles north of the mouth of the Groete Creek.

The most northerly exposures of rock on the Essequibo River are

near the left bank of the Ithaka Creek, which falls into the Essequibo
River on its right bank about 4 miles south-east of the mouth of the

Groete Creek. Great masses of a banded feldspathic gneiss of massive
texture are exposed in the bush, while exposures of the same rock are

seen on the right bank of the river near the Cable Station, and below
Mr. Wilkie's house at Ithaka. The rocks were, at some previous time,

quarried by blasting, and large quantities of them removed for use in

the sea-defences on parts of the coast of Demerara. The close-textured

massive rock, of various shades of pink and olive-green, is one of
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considerable beauty, and it is to be regretted that the structure of

the coastlaiids prevents use being made of this handsome stone for

pubHc buildings.

Almost opposite to Ithaka, on the left bank of the river at

Saxakalli Point, and somewhat further south at Karati Point,

masses of quartz are visible near the edge of the river. This
quartz is dark in colour, in parts schistose in structure, and contains

in places small veins of earthy black oxide of manganese, and
in others nests of massive psilomelane. Near by a shaft has been
sunk in the hopes of obtaining graphite in payable quantities. No
graphite was met with in the shaft, and masses of hard, gritty, black

schistose material veined with calcite obtained from it proved on
examination to be quartz, cemented and coloured by black oxide of

manganese. On the top and slopes of the low hills in this vicinity

boulders of white glassy quartz are scattered fairly fi*equently. The
quartz from Saxakalli Point yielded upon assay 1-7 dwts. of gold per

ton of the rock. Gneissose rocks are said to be exposed at Saxakalli at

low water.

On the left bank of the Essequibo there are exposures of gneiss,

generally a medium-textured grey variety, in many places between
Saxakalli Bay and Gold Mine at Patientia. Near and at Patientia the

banks of the river consist of decomposed gneiss, in places, having the

appearance of stratified arenaceous and argillaceous earths. The layers

are of many shades of colour varyiiig from almost white and cream-

coloured through buff and light-red, bright-red and dark-red to a

cinnabar-like purplish-red. In many places, especially in certain of

the deeper-coloured layers, the sandy ochreous earth contains abundant,

very minute, scales of a glistening white, hydrous mica. If this earth

is puddled in water the glistening scales separating out much resemble

very minute globules of quicksilver ; or, if the earth is rubbed between
the fingers the mica scales adhere to them, and somewhat resemble

floured or " sick " mercury. This has doubtless given rise to the

rumour that there are deposits of cinnabar and of native mercury at

Gold Mine, whereas the banks there consist of a decomposed basic mica-

schist or gneiss.

The adit known as " The Gold Mine " appears to have been driven

through similar material in the hopes of intersecting a quartz reef ; and
many fragments of quartz are found on the low hills near it.

In addition to the rumoured deposits of cinnabar and mercury, it is

alleged that a seam of coal exists near Patientia. The foreshore of

the river at and near Gold Mine certainly is rich in pieces of coal, and
this mineral is present in some quantity in the shallow channel between

Patientia and the Pairuwa Islands. But, besides coal, pieces of chalk-

flints and other specimens, the origin of which, undoubtedly, has been

ballast which has been thrown from shij^s, are fairly plentiful. The
greater I3art of the coal has doubtless had a similar origin, many of the

ships which load with timV)er in the vicinity arriving in the colony with

cargoes of coal, and the remnants of these are thrown overboard whilst

loading. There is, in addition, the wreck of a large ship in the river
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not far from Patientia, and parts of the C(jal may easily have been

washed from her. Seams of coal nowhere exist in gneissose and
granitic rocks such as form the country in this part of the Essequibo.

There are few exposui'es of rock on the right bank between Ithaka

and Ampa. The rociy islets, known as Pigeon Islands, consist of

granitoidal gneiss and of syenite, the western one, from which rock has

evidently been removed by blasting, bemg a medium-textured grey

granitoidal gneiss intersected by veins of pegmatite, while the eastern

one is a mass of a somewhat coarse-textured basic hornblende-syenite.

At Ampa, five and a half miles south of Ithaka, a considerable area of

gneiss, veined with pegmatite, has been opened up by quarrying. The
gneiss is almost identical in character with the rock now being worked
in the two large quarries at Dalli, about three-quarters of a mile

south of Ampa. In these, the coarse-textured grey gneiss is

seen to be traversed in various directions by numerous intersecting

veins of pink-coloured pegmatite, containing large crystals of microline-

feldspar, blebs and masses of quartz, and plates of muscovite-mica, some
of which are one and a half inches across. The pegmatite-veins vary from
an inch to perhaps two feet in breadth. Near the top of the northern

quarry the gneiss is traversed by a vein of granite, varying from two
to three feet in breadth, the rock being rather fine-grained and closely

resembling the grey granite exposed at the Penal Settlement on the

Mazaruni River. In some of the veins of pegmatite small dark-i*ed

garnets are abundant. The Dalli Islands consist of similar gneiss.

On the left bank of the river, between Patientia and Wolgar, a

distance of a little over four miles, exposures of gneiss occur at

intervals. The Wolgar quarries furnish instructive sections of the
gneiss. Here the rock is of two varieties, a light-coloured feldspathic

gneiss, and an almost black biotite-gneiss, approaching in character to

a biotite-schist, and having a specific gravity of 3 '00. Pegmatite-veins
traverse both the dark-coloured and the light-coloured gneiss, the rock
of the veins being as a rule white or pinkish-white in colour. In some
of the veins crystals of orthoclase occur six inches in length and
having well-defined faces. In places the pegmatite contains plates

of dark mica, some of which are two inches in breadth. In the
section shown in this quarry the biotite has separated from the bulk of

the gneiss into masses having the high specific gravity noticed above.
Having regard to the })roximity of the great mass of granite which
extends from near Wolgar to Akaio in the (Juyuni, a distance as the
crow flies of thirteen miles, and for a similar distance to the southern
extremity of Karia Island in the Mazaruni. It is probable that these

biotite-masses are of secondary origin, and have been derived from
rocks which are originally hornblendic. In places the veins of pegma-
tite gradually change by increase in the proportion of quartz and by
decrease in that of feldspar into quartz-veins.

The islands known as Three Sisters in the river about three-quarters

of a mile in a southerly direction from Wolgar, consist of medium to

fine grained grey granite. For about a mile north of Makauria Creek,
the rocks exposed on the right bank consist of granite, and this is well
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seen on both sides of the mouth of the Makauria Creek. In the rocks
on the south of the mouth of the creek, caught-up masses of gneiss

are noticeable in the granite. On this side of the river the granite-

belt appears to be about one and a half miles wide, the character of the
rocks exposed, and of the banks of the river to the south of it extending
as far as Kamarihuru Island, eight miles south of Bartica, indicating a

gneissose country. On the left bank of the river the exposui'es to the
mouth of the Cuyuni consist of the grey granite. On and near the
southern extremities of both Kaow and Calf Islands are exposures of

rocks, consisting of the grey granite, with, in places, included caught-
uji masses of grey gneiss. The rocks near Bartica point, and for

about a mile south of that point, on the Mazaruni River, consist of

gneiss and of hornblende-schist, probably a local modification of the
gneiss. To the north-east of Susan Island the grey granite occurs, and
is exposed on the island and on other rocky islets in that j^art of the

river. It is seen, veined with pegmatite, at the landing below the
Commissioner's house at Kalacoon ; in the quarries at Palmer's Point

;

at Barakara Cascades, and at Kyke-over-all Island.

The second of a series of small islands, opposite the northern
boundary of the Penal Settlement, is largely made up of a mass of

quartz, about forty feet in length of which is exposed at low water,

whilst the small rocks in its vicinity indicate that the quartz occupies

a somewhat extensive area. Assays show that this quartz at its

outcrop does not contain gold.

At the large quarries at the Penal Settlement the nature of the

grey granite is clearly seen. It is there traversed by veins of fine-

grained granite and by many veins of pegmatite. The pegmatite
contains small deep-red garnets and in places crystals of cloudy
greenish-grey beryl.

The hill at the Penal Settlement consists of the residuary materials

of a basic hornblende-granitite-gneiss underlain by the grey granite.

At some earlier period the site of the Penal Settlement buildings

was a small island surrounded by the waters of the Cuyuni and
Mazaruni Riv-ers.

The. Groete Creek.—Few rock exposures occur in the Groete Creek.

About one mile west of the mouth of the creek, near the Indian village

of Abanakari, on the right bank some masses of dark-coloured quartz

are lying in residuary clays apparently derived from gneiss.

Rock exposures occur in the Groete Creek at about three miles from
its junction with its tributary the Black Creek. For a distance of

about one hundred yards rocks are exposed at intervals, consisting of

gneiss traversed by a narrow intrusive vein of olivine-diabase. The
banks of the creek, wherever clean sections are exposed, consist of the
residuary clays from feldspathic gneiss. Beyond the exposures of

gneiss the banks become lower, while the channel of the cx-eek consists

of siliceous sands. The course of the Groete Creek is mainly through
a gneissose country.

On the left bank, a little below the mouth of the Black Creek, a
small creek—Salt Creek—falls into the Groete Creek. This has its
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source in some low hills near the river, and a few small placers are

being worked on the creek and its branches. The placer-gravels

mainly consist of angular fragments of quart/, with some ironstone-

pebbles. Here and there in them oblong blocks of a more or less

partially decomposed fine-grained hornblende-schist are found.

While the general course of the Groete Creek is from the north-

east, its tributary creeks, the Black Creek and the White Creek, flow

with very tortuous courses into it from a westerly and south-westerly

direction.

The Black Creek flows in several places between its mouth and
Black Creek landing over beds of ironstone conglomerate and
ironstone gravels. These, as a rule, occur off" spurs of higher ground
which descend to the stream. About two miles, as the crow flies,

from its mouth, and half a mile below the placer landing, there

is an exposui'e on its right bank of a white mica-schist. The placers

near Black Creek landing are worked in angular quartz gravels,

and, like those at Salt Creek, contain in places in the gravel

oblong pieces of fine-grained hornblende-schist or of epidote-horn-

blende-schist. About a quarter of a mile up the creek from the placer-

landing, at a lock belonging to the wood-cutting grants further up the

stream, a section is exposed in an excavation in decomposed gneiss.

The lower parts of the cutting show in the residuary products well-

marked signs of the foliation of the original rock, the layers being of

various shades of red, brownish-red and yellow, while some are white
;

in the higher part the signs of foliation disappear, the upjDer layers of

the argillaceous earths becoming of a uniform ochreous hue caused

doul)tless by repeated deoxidation and reoxidation with attendant

redistribution of the hydrated oxide of iron, upon the presence of which
the colour depends. About a quarter of a mile above the lock large

exposures of a dark-coloured augite-granitite occur. Similar exposures

are seen in places for a mile up the creek, the rock varying in character

from an augite-granitite to a hornblende-granitite. At one exposure

the rock is intersected by veins of pegmatite about three inches across,

which gradually change into quartz veins, and by thin veins or tongues

of fine-grained grey granite. About half a mile above this an
exposure shows a massive augite-granitite underlying a decomposing
grey gneiss. About a quarter of a mile farther on, and for about half

a mile along the course of the stream, grey gneiss of somewhat
varying textures occurs. Near Matthew's wood-cutting grant masses
of coarse-grained granitic-gneiss are seen, and these occur at intervals

for probably from a mile to a mile and a half above the grant.

The Groete Greek and Cuyuni Trail.—This path commences at the

placer landing on the Black Creek, and leads, in a general direction

somewhat south of west, round and in places over the spurs of low
hills, the heights of which vary from 150 to 200 feet above the level of

the creek, to the group of placers on the White Creek near the foot of

the hill termed by the gold diggers " PuU-and-be-damned Mountain,"
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but formerly called by the Bovianders " Come-and-see Hill." The
patli crosses this hill, and after passing near some placers situated on
the upper reaches of White Creek, ascends the Blue Mountain range,

passes over its flat top at about 700 feet above the sea-level, and leads

thence in a south-westerly direction over some of the lower spurs of

the hills to the Groete Creek landing which is situated about five miles

above the upper end of the Kamaria road on the Cuyuni River. The
only rocks exposed on this path are, in the part of it leading from the

Black Creek to the White Creek, chloritic and liornblendic schists

with concretionary ironstones and gravels. The higher hills consist

of hornblende-schist and of amphibolite varying in texture from fine to

moderately coarse. The sides and tops of the hills are covered with
ironstone-gravels, concretionary ironstones, and ferruginous sandstones

and conglomerates. On the Cuyuni side of the Blue Mountain, near
the foot of the hill, are exposures of well-foliated hornblende-schist and
of fine-grained amphibolite. These are metamorphosed rocks originally

of the gabbro-diabase type.

7'he Cuyuni River.—At Kartabo Point, at the junction of the

Mazai'uni and Cuyuni Rivers, a broad expanse of rock is visible at

low tide ; while near the point are several exposures of rock on the

banks of the river, some of which have been worked as quarries.

The rocks consist principally of grey granite like that at the Penal
Settlement, but pegmatite or giant-granite is present in far greater

abundance. In places good specimens of graphic granite may be
obtained. Mica is present in the giant-granite, sometimes in large

plates, while here and there red garnets are fairly abundant in the

pegmatite-veins. A little to the westward of the road landing the

medium-textured light-grey granite is seen with a glistening darker-

coloured, fine-grained rock apparently intrusive in it. Both are traversed
'

by veins of coarse pegmatite, which in places contain garnets.

The fine-grained rock is seen, on microscopic exann'natiou, not

to be an intrusive igneous rock, but a clastic sedimentary rock caught

up in, and intensely metamorphosed by, the granite.

For about a quarter of a mile west from the point the right bank
of the river shows here and there exposures of granite and of pegmatite,

the latter frequently in various stages of decomposition. The granite

is exposed at intervals for about two and a half miles up the Cuyuni
River. A little below Arian Island a ridge of rocks crosses the river,

and consists of square angular blocks of a very fine-grained light-

coloured aplite containing here and there small garnets. Between this

place and Batavia Island masses of the grey granite are exjDosed at

intervals. At the point below Little Batavia Island the gi-anite,

which is here coarse-grained and veined with quartz, contains caught-

up pieces of granitite-gneiss. The rocks below Batavia Island consist

of fine-grained granite, and are succeeded by a belt of coarse-grained,

while those at the lower end of Batavia Island are fine-grained. The
rocks exposed on the small islands near the lower landing of the

Kamaria Road are gneisses varying from hornblendic to feldspathic in
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character. Similar rocks are visible at the landing, whilst on the road

at about 150 yards east from the Manaribisi Creek, a dark-coloured

epidote-biotite-gneiss, intersected by veins of pegmatite, and closely

resembling the dark-coloured rock at Wolgar Quarry on the Essequibo,

occurs.

The lowest rapid of the Cuyuni River, a tidal one known as

Tatruba and as Patrick's Fall, is over an aplite very similar in

appearance to that near Arian Island, and the same variety of rock

occurs at the foot of Akaio Rapids, but is there veined with pegmatite.

Towards the middle part of the Akaio Rapids the aplite assumes a

coarser texture. Near the top of the rapids the aplite gradually

assumes a somewhat gneissose structure, and by the development in

it of biotite passes into a granitite. The coarse-textured aplite was

noticed at Sauri, the succeeding rapids, where it is veined with

pegmatite. Akawaio, Steil and Tuwarong Rapids are over granitite-

gneiss, which at the former rapids is dark-coloured and finegrained.

At a small rapid above Akawaio the gneiss is coarse-textured and
granitic, of a dai'k-green colour, with wide bands of lighter-coloured

rock. From here to the foot of Crab Fall granitite gneiss occurs^ its

degree of foliation varying to a considerable extent. Kungler-Mamma
Rapids are over a pink aplitic granite. At Smiths God Rapids a

similar aplite, streaked by narrow veins of epidote, is exposed. The
aplite varies in colour from pink to a greenish-grey, and here and
thert^ contains pieces of caught-up gneiss.

Matope Cataracts are over a belt of schistose gneiss, which is

succeeded above the cataracts by a pink aplite-granite. At the

cataracts in many places veins of the pink aplite traverse the gneiss,

and a few narrow veins of a white muscovite granite are seen. These
intrusions, in places, lie between and parallel to the foliation of the

gneiss, and in others cut across the folia at varying angles.

The rapids above Matope are called Kettle Falls. The rocks in the

river below the rapids are of a pink aplite, while the rapids are over a

greenish-coloured gneiss intersected by veins of aplite.

The cataracts at Arikabusa-Boy are over coarse-textured grey

gneissose-granitite with, in places, at the foot of the cataracts, caught-up

masses of gneiss, while those at Arikabusa-Mamma are over gneiss.

A small unnamed rapid belo\v the Kamaria Rapids is over coarse-

textured gneiss which extends to the lower part of the Kamaria
Rapids. The rocks at the head of the latter are grey gneissose-

granitite. Little Kamaria Rapids, which are the head rapids of the

series of rapids and cataracts, are over a belt of very fine-grained gx'ey

granitite, which, in places, is traversed by veins of a darker basic rock.

This series of cataracts and rapids presents formidable obstacles

to journeying up the river : and some of them are among the most
dangerous to shoot of all those encountered in the reaches of the rivers

of the colony which are more or less regularly traversed by gold diggers

and other travellers. The series extends for about three and a half

miles along the course of the river, the difference in level between the

head and the foot of the rapids being about fifteen feet. As will have
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been perceived from the description, they are over a complex of gneiss,

gneissose-granitite, and intrusive granites and aplites. The appearance
of the majority of them is deceptive ; only the low cataracts of Tuwarong,
Matope and Arikabusa impressing the inexperienced traveller with a
sense of danger. But the whirling rushes of water and the numerous
backwaters at the lower ends of the various rapids are recognised by
skilled boat hands as sources of many dangers. The loss of life in

this part of the Cuyuni has been great, but, fortunately, the Kamaria
road now offers an easy and practicable mode of avoiding the passage
of the cataracts and rapids with its attendant portages and delays

while going up the river, and its many dangers while descending.

Masses of amphibolite are seen in an ochreous-coloured ferruginous

clay at the Upi^er Kamaria landing. About halfway between the

upper and lower landings of the road near the foot of a steep descent

rocks occur which, apparently, consist of a basic diorite, but which may
be an amphibolite or epidiorite. Between the Upper Kamaria landing

and a spot near the foot of Markabu Island rocks are not seen ; but a little

below the island is a rock of bluish quartz containing a few scattered

grains of pyrites. At the lower end of the island there are masses of

quartz exposed in the river, some of which are white and glassy in

appearance, while others are pink. Between the island and the right

bank of the river, and again at the head of a small island in the channel,

are exposures of a dark -grey schistose-quartz. The quartz yielded

upon assay gold at the rate of fifteen grains per ton of the rock.

On the right bank of the river near the mouth of the Oko Creek,

and at the end of the Markabu Island opposite the mouth of the creek

there are broad exposures of fine-grained, almost compact, dark-coloured

hornblende-schist, with, in places, specks of pyrite, the rock varying

in structure from massive to iinely schistose. Similar rocks, showing
upon weathering a well-marked schistose structure, are seen at

intervals in tne river from the Oko Creek to the lower end of

Tiger Island, their schistosity being, in places, well marked. Above
Tiger Island the bed of the river is occupied by a broad expanse of

concretionary ironstone.

The landing for the Groete Creek path is situated on the left bank
of the Cuyuni River about three-quarters of a mile below Tiger Island.

As already described, this path traverses a country of epidiorite and
hornblende-schists. Probably the Oko Hills, which appear to be a

continuation of the Blue Mountain Range on the right bank of the

Cuyuni, consist of hornblende-schist and amphibolite similar to those

exposed on the path.

The only rock seen in the Mariwa Channel between the left bank
of the river and Tiger Island, is a mass of white quai'tz. Assays showed
that it contains only traces of gold.

The Government Station is situated alxtut half a mile above Tiger

Island on the right bank of the river. It stands on a hill about sixty

feet high, the top of which is covered with a red earth with abundant

ironstone-gravel, which in places contains large masses of milky-white

(juartz. The slope of the hill from the river consists of a white friable
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sericite-schist. Colours of gold can Ije obtained from the earth on this

hill })j washing, whilst near by placers are being worked in alluvial

deposits derived from the sericite-schist.

The rocks exposed on the series of isJaiirls in the channels between

which the Arawak Matope, Kumaka, and Mariwa Cataracts occur,

are mainly gneissose granitites passing to granitite-gneiss.

Near the highest parts of the Portage at Arawak Matope, the

rocks are dark-colf)ured and compact, and consist of hornblende-schist

of spf^eific gravity 2-89. The lower parts of the rocks, which are dark-

greenish-grey in colour and have a greasy feel, show schistosity to a

more marked extent, the planes being in some places approximately

parallel to one another, in others crumpled into minute folds. The
rocks are traversed by thin veins of secondary ffuartz, some of which

show clear evidence of movement in the mass of the rock after their

formation being broken by small faults. Near the main fall oi the

cataracts portions of the rock which have not undergone metamorj^hosis

to the same extent as has the general mass are found among the

schists. These have a specific gravity of 2-82, anfl appear to have Ijeen

originally a feldspathic gabbro.

The rocks in Kumaka Rapids, in the channel next to the Arawak
Matope ch.-mnels of the cataracts, are of gneissose-graiiitite passing into

more or less schistose-granitite-gneiss in the middle parts of the rapids.

The rocks exposed in a small fall west of the main Mariwa Cataracts

have very well-developed schistosity, resemble slate in appearance,

and are greenish-grey chlorite-hornblende-schists, containing specks of

pyr'tes ; and weathering to a rusty-looking earthy clay.

The main Mariwa Cataract shows a series of rocks of much interest.

Below the foot of the fall the rocks are fairly compact, dark olive-green

hornblende-epidote-schists, showing abundant small crystals and Vjlebs

of hornblende, and some specks of pyrite. The lowest rocks in the

rapids below the cataracts are pale greenish-grey sericite and chlorite-

schists with well-marked foliation, in places parallel, in others wavy.
Ascending the cataracts the rocks become more massive and, the

schistosity lessening, have more the character of gneiss than of schist,

and may be termed hornblende-granitite-gneiss. At the head of the

cataracts the rocks are in great rounded masses, in some of which the

schistosity is only marked by occasional wavy streaks of hornblende,

chlorite, sericite, epidote and biotite, while in other masses no signs of

schistosity are seen. The macroscopically unaltered rock consists of

granules of white and pink feldspar with intersjjersed blebs of augite

and chlorite, and is an augite-granitite. The rocks exposed above the
Mariwa Cataracts consist of a massive to a more or less gneissose-

granitite. The Arawak Matope, Kumaka and Mariwa Cataracts
furnish good examples of the changes of gabbro and granitite into

hornblende-schist, hornblende-granitite-gneiss, and chlorite and sericite-

schists.

The rocks above Arawak Matope, extending to the Simeri Kapids,
consist of rather fine to medium-textured grey granitite. The Simeri
Rapids are over a l:)elt of very fine-grained, almost compact, dark-grey
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rock—a hornblende-mica-schist—which is traversed by intrusive veins
of granitite. From here to the foot of the Mutosse Rapids, a distance

of about a mile, the rocks are coarse-gramed granitite-gneiss, resembling
that seen above Mariwa Cataracts. At the foot of Mutosse is a fine-

grained quartz-diorite. The rocks in the middle of the rapids consist

of a compact micr(jgranite, passing into a rather fine-grained granitite

with abundant biotite. At the top of the rapids are intrusions of

granitite througli fine-grained mica-diorite. The structure of the rocks
at Mutosse is that the fine-grained diorites are intrusive in the granitite-

gneiss, and are themselves in turn intersected by veins of microgranite
and of granitite.

The rocks from the head of Mutosse Rapids in the channels leading

among the islands to the south-east of Swarima Island consist of a
granitite of varying texture, and in the channels leading down to the
Mariwa Cataracts, granitite occurs of the same character as that already
mentioned as occurring at the upper part of the cataracts. In the

main north-eastern channel are some great masses of glassy-white

quartz, lying in a fine-grained gneissose granitite. About half a mile

above this, the granitite is traversed by a narrow dyke of a dark-grey
fine-grained ampliibolite, ^vhich is probably connected with the fine-

grained basic rocks seen at Mutosse Rapids in the south-western
channel. Above this fine and coarse-textured granitite-gneiss and
granitite are the prevalent rocks for about two miles.

In the south-western channel above Mutosse, at the foot of Takkarri

Rapids, a fine-grained granitite is exposed, intrusive through a

somewhat coarse-textured gneiss with marked wavy foliation, which
is well seen near the middle of the rapids. At the head of the

rapids a dark-coloured quartz-diorite is intrusive through the gneiss.

On an island a little above is a large exposure of granitite-gneiss, where
the gradual change in the rock from an apparently massive, coarse-

textured granitite to a well-defined gneiss is very clearly seen.

Above this a dyke of a greenish-grey rock of specific gravity

2*86,—zoisite-amphibolite—crosses the river, and is intrusive in the

coarse-textured gneiss, which is exposed at intervals between Tak karri

Rapids and the foot of Swarima Island.

Near the lower end of Swarima Island a broad expanse of massive horn-

blende-granitite-gneiss is succeeded by fine-textured, and in places very

basic, biotite-gneiss. About a quarter of a mile ujd the channel beyond
the dyke of zoisite-amphibolite a broad belt of ampliibolite forms the

bed of the river, and extends to about 200 yards west of the Wariri

Mine Landing. In places the ampliibolite is altered to a talcose serpen-

tine rock. As this only occurs to any great extent in the higher jmrt of

the masses of ampliibolite, which are frequently exposed to the air, it is

in part, at least, a result of weathering. A little above Wariri the

ampliibolite gradually changes to a very coarse-textured rock made up
of lai-ge areas of white zoisite and patches of a pale hornblende, with

occasionally blebs of somewhat opalescent cjuartz. In places the

rock is finer in texture, but its mineralogical composition is the same.

The specific gravity of the coarser variety is 2-84, that of the finer 2*95.
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It is intersected by a vein of a greenish-grey massive granitoid al rock

of medium texture, consisting of white zoisite with an abundance of a

very light brownish-green hornblende, and having a specific gravity of

2*97. This rock closely resembles that of the dyke of zoisite-amphi-

bolite which traverses the gneiss near Takkarri Rapids below the belt

of amphibolite.

In the eastern channel, in a position corresponding to that where the

belt of amphibolite occurs in the main course of the river, there is a

small rapid, succeeded in the course of a mile or so by a long series of

rapids and low cataracts known as the Upper Mariwa Falls and as the

Akariwa Cataracts. Below the small rapid is a purplish-tinged mica-

gabbro or gabbro, in which the masses of augite have been changed

in places to chlorite and serpentine, and in parts to abundant plates of

brown biotite by metamorphic action.

Below the foot of the long series of rapids is a dark-grey gneissose

rock of specific gravity 3-08. This is related to the one just described,

and consists in part of a fine-grained gabbro, and in part of a gabbro

with the augite more or less completely replaced by green hornblende.

The foot of the rapids is over a fine-textured darker-coloured rock

of specific gravity 2-97. In this the progress of metamorphism has

extended farther than in the one last described, by far the larger ^jortion

of the augite being replaced by green hornblende, some large masses of

the latter, however, have scattered thi'ough them numerous small

kernels of unaltered augite. The rock shows clearly the commencement
of schistosity. The middle and upper parts of the rapids Jire over a

gneissose or schistose rock varying a good deal in texture, the finer-

textured varieties having a specific gravity of 2"81, the coarser kinds one

of 2*93. These vary mainly in their relative contents of labradorite, of

epidote, and of hornblende, and represent the completely metamorphosed
stage of the gabbro, being in places typical epidote-hornblende-schist.s.

The Akariwa Cataracts are caused by one of the spurs of the Blue
Mountain Hills, as the Mariwa and Arawak Matope Cataracts are by
other spurs.

In the western channel the zoisite-amphibolite band at Wariri, at

about 200 yards above the mine landing, is succeeded by granitite-

gneiss and hornblende-granitite-gneiss. A large I'eef of glassy-white

quartz traverses the gneiss about half a mile above the landing, the

quartz yielding to assay about twelve grains of gold per ton of the rock.

The Arimu Creek falls into the Cuyuni on its right bank about a

mile west of Wariri.

About a quarter of a mile above the mouth of the Arimu are the

Maritout Rapids. The lowest rock seen in these is a white mass of

friable muscovite-grauite. The rapids are caused by a belt of epidiorite

passing to a hornblende-schist, probably an off-set from the broad belt of

amphibolite, epidiorite, and hornblende-schists described as occurring

near Wariri, and at the Akariwa Cataracts, and as giving rise to the

Blue Mountains. At the head of the rapids the rock exposed is an
epidote-hornblende-schist. Above Maritout a feldspathic gneiss occurs

made up of pink and greenish-grey layers of feldspar and fine-grained
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quartz, and containing a vein of dark-grey quartz with specks of

pyrite.

From Maritout to Stop-Off Rapids the countiy traversed by the

river consists of somewhat coarse-textured granitite-gneiss with, in

places, bands of diorite-gneiss. At Nosan Island the granitite-gneiss

has a granitic character, and in hand-specimens has the appearance
of a massive granite. Stop-Off Rapids are over a dyke of medium-
textured olivine-diabase which strikes through the gneiss east-

north-east and west-south-west, the dyke there being about 120 feet

wide.

The eastern channel above Akariwa Cataracts traverses similar

country—gneissose-granitite and granitite-gneiss—to that of the western.

As a local modification about 2 miles above the cataracts a narrow
band of muscovite-gneiss occurs.

About half a mile above the northern end of Swarima Island the

north-east part of the dyke of olivine-diabase which, at the head of the

western channel, gives rise to the Stop-Off Rapids, is exposed. The
dyke is there about 50 feet across.

The Stop-Off Dyke is of considerable interest. It trends east-north-

east to west-south-west, and is exposed, when the water is low, for nearly

a mile across the river. It is broader in its western end than in its

eastern, and appears to die out near the eastern bank of the river. It is

composed of a somewhat coarse olivine-diabase of specific gravity 3*00.

Olivine-diabase is a rock of relatively rare occurrence in the districts of

the colony recently examined.

The river between Stop-Off Rapids and Tinamu Cataracts, which
are situated about 3 miles to the north of the former, traverses a

district of granitite-gneiss and gneissose-granitite. Tinamu Cataracts

are caused by a diabase-dyke from 130 to 150 feet in breadth trending

east-north-east and west-south-west. The rock of the dyke is fine-

textured at its margins and somewhat coarser-textured towards the

middle, where, in places, the diabase contains a little olivine.

The granitite-gneiss near the dyke has been much altered, the

original ferro-magnesian minerals, in specimens taken from near the

actual contact, being completely destroyed, and represented only by
patches of minute grains of magnetite and of secondary augite, whilst

the rock has assumed a granitic structure.

For about 2^ miles above Tinamu Cataracts the river flows fi'om the

west-south-west, and its right bank is l^elow a low range of diabase hills

which extends from Tinamu Cataracts to Tagina Point. The altered

granitite-gneiss is exposed in places near the right bank ; whilst at the

mouth of the Moco-Moco Creek, about 1 ^ miles south-west of Tinamu,

diabase and altered gneiss are seen close together, although the actual

contact is hidden. The granitite-gneiss is exposed at the mouth of the

creek, and rather coarse-textured diabase a few yards up it. The former

rock here has a micro-pegmatitic structure, and may be regarded as an
altered granophyre. A few yards above Moco-Moco Creek a fine-grained

variety of diabase occurs in the river, and near it are rocks consisting of

profoundly altered granitite-gneiss.
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At Tagina Point the river, which is about one-third of a mile wide

at Moco-Moco, narrows until it is about 200 yards across. Tagina

Point is a boss of fine-grained diabase intrusive through augite-granitite-

gneiss. The granitite-gneiss is traversed by veins of coarse-grained

pegmatite.

Above Tagina Point the river runs from the north for about 3 miles

until its course is interrupted by the Paiyuka Cataracts. The rocks

exposed in its course are near Tagina altered granitite-gneiss, about a

mile above feldspathic granite, and near Paiyuka are altered granitite-

gneiss.

The gneiss, about a mile below Paiyuka, contains a mass of pinkish

sugary quartz, which is practically barren, yielding only at the rate of

one grain of gold to the ton of rock.

The Paiyuka Cataracts are caused by a broad dyke, about 180 feet

in breadth, of a fine-grained diabase trending west-south-west and east-

north-east approximately parallel to the Stop-Ofi^ and the Tinamu
Dykes. At Paiyuka the junctions of the diabase-dyke with granitite-

gneiss are visible both above and below the cataracts. Here the

gneiss is of a somewhat finer texture than it is at Tinamu and at

Tagina Point, but is altered in the same manner. That from below
the cataracts is more affected than that from above, the latter retaining

some brown biotite not completely changed to magnetite and augite.

The rocks above Paiyuka Cataracts beyond the zone of altered

granitite are gneissose-granitite and granitite-gneiss, and it is j^robable

that the country between Tinamu and Paiyuka is a gneissose one,

although the altered rocks do not show signs of foliation. The peculiar

appearance of the altered granitite-gneiss in hand-specimens is very
marked. At the foot of the Tinamu Cataracts it apj^ears to be a
granitoidal rock consisting of small white areas of quartz with abundant
dark-gre}'' to almost black crystals of feldspar, whilst the specimens
from near the junction with the diabase at the head of the cataracts

contain comparatively few of the blackened feldspars but many crystals

of white plagioclase-feldspar.

Near Moco-Moco the rock consists of dark-grey to black feldspar

crystals with abundant areas of pinkish-brown feldspar and of glassy

quartz. At Tagina Point the granitite-gneiss is coarse-textured, and
hand-specimens show signs of parallelism in its structure. The rock
consists largely of whitish plagioclase-feldspar, a few plates of dark
feldspar, blebs and patches of glassy-white quartz, and dull patches
of a greyish-green augite.

The rock at the foot of Paiyuka Cataracts is very similar in appear-
ance to that below Tinamu whilst that from near the junction with
the diabase-dyke above Paiyuka is finer-grained, with abundant blebs
and patches of glassy-white quartz, the feldspar-crystals generally
having a greyish-green tinge, although some are white, and scales of a
glistening bronze-coloured mica are scattered here and there in the
rock.

The dark colour of the feldspar-crystals, which causes the gneiss

to have in places the appearance of a coarse-textured basic rock—when
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first collected by the Boundary Commissioners it was thought to be
gabbro—is due to the development of innumerable, very minute
specks and inclusions, and especially exceedingly minute glass bubbles,

throughout their mass.

The district between Paiyuka Cataracts and Quartz Stone—about
13 miles along the course of the river—is of granitite-gneiss, in places,

as at about 8 miles above Paiyuka, with masses of glassy white quartz,

or traversed by pegmatite-veins passing into quartz-veins.

At the western end of an island, about 1 mile east of the mouth
of the Quartz Stone Creek, there is a great mass of white quartz

containing numerous nests and needles of black schorl. The rock

yielded upon assaying at the rate of one grain of gold per ton.

The course of the river, about 2 miles north-west of Quartz Stone,

leaves the gneissose area. The more or less rounded masses of gneiss

hitherto seen in the river are succeeded by angular and pointed masses

of schistose rocks. These are metamorphosed porphyrites changed
into chlorite and actinolite-schists with an average specific gravity

of 2-90. They are well seen in the itabu Ijelow Pap Island, about
6 miles in a north-westerly dii'ection from Quartz Stone. Near Pap
Island the rocks are sericite-schists.

Above Pap Island the river crosses a belt of microgranite, the

ferro-magnesian minerals of which are more or less completely

chloritised. This extends to the Popekai Rapid, the lowest of the

Topekai series of rapids. It contains in places, as between three and
four miles above Pap Island, large masses of sugary-white quartz.

The great slab-like masses of rock exj^osed at Popekai Rapid,

constantly through the Topekai Rapids, and at Mopay Rapid are

hornblende-zoisite-schists. They appear originally to have been porphy-

rites and andesites.

Above Mopay Rapids there are large i^ounded masses of rock in the

river. These consist of augite-granitite-gneiss, the rock is usually

much chloritised, and in places contains calcite in nests and in veins.

Between here and the mouths of the Kopang and of the Waiamu
Creeks the rocks are fine-grained, more or less schistose, feldspar-

porphyrites. In places, as near Waiamu Creek, the rocks are altered

and silicified, being changed to masses of quartz with a more or less

well-defined schistose structure.

Similai' rocks are exposed at intervals between the Waiamu Creek

and the Waikuri Rapids. Here and there the feldspar-porphyrites

pass into felsites and are generally much altered by weathering.

The rocks exposed at and for a little above Waikuri Rapids ai-e

augite-porphyrite

.

Between Waikuri and the Akaiwong or Wakupang Cataracts

the rocks are felsites and quartz-porphyries ; they occur in places

in rounded masses, but more usually in great slabs and more or less

platy masses. The low hills on the right bank of the river consist of

more or less decomposed felsite, quartz-porphyry, or feldspar-porphyrite.

In many places the silica, which was set free during the decomposition

of the rock has separated out as narrow veins of quartz.
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Akaiwong or Wakupaiig Cataracts are caused by a broad dyke of

diabase from 270 to 300 feet in width, trending through felsitic rocks

west-south-west and east-north-east. The rock of the dyke is of

medium to fine textui'e. At the upper side of the dyke the junction

of the diabase with a much altered, very compact, siHcified felsite can

be seen.

Low ranges of hills trend from the left bank of the river at right

angles (east-south-east and west-north-west) to the strike of the dyke.

Above and below the cataracts are extensive beds of sand and

gravel, covered with coatings of ironstone-conglomerate.

The rocks exposed between Akaiwong Cataracts and near Anaripia

Itabu, a distance of about 16 miles by the river, are felsite, quartz-

porphyry, and feldspar-porphyrite, the latter in places passing into rocks

having the structure of microgranite. Microgranite is the prevalent

rock near Anaripia, in Anaripia Itabu, and near Pigeon Island.

The main channel of the river, when the water is low, is very

frequently interrupted by extensive exposures of felsite and porphyrite

in great rounded masses, surrounded by weathered slabs ; in other

places the felsite has a better developed schistose structure, and occurs in

great upstanding slabs ; and in some places the rocks have a slaty

appearance, the felsite being either mylonitic or very markedly schistose.

About 3 miles south-east of the lower end of Anaripia Itabu, in

the course of and near the right bank of the river for a distance of

about 100 yards, a finely-bedded, fine-grained grit striking north
80° east and south 80° west is seen. This grit is a felsitic tuff, and is

probably closely connected in origin with the outflows of porphyrites

and felsites, some specimens of which upon microscopical examination

show signs of having originally been andesitic lavas.

From a little to the west of the mouth of the Iroma Creek to

near Peinkamarika rapids the rocks exposed are more schistose than
are those seen between Akaiwong and Iroma, and are fine-grained

chlorite-schists. In places the schists are veined with quartz or are

replaced by quartz-rock, and occasionally they contain a fair amount
of iron-pyrites.

The hills near the bank of the Cuyuni River in this part of its

course are of decomposed felsite with here and there veins of secondary

quartz. The gravels of the placers along the St. John's trail consist of

quartz with numerous pieces of more or less decomposed felsite.

Peinkamarika Rapids are over a belt of hornblende-schist. Higher
up the river this is succeeded b}^ chlorite-schist which rock extends to

near the foot of the Devil's Hole series of cataracts and rapids.

The Devil's Hole series of cataracts and rapids occurs over an area

of gneissose-granitite, granitite-gneiss, and hornblende-granitite-gneiss,

with intrusive belts and veins of granitite, of hornblende-granitite, and
of aplite.

The lowest rapid of the series is over a zoisite-hornblende-schist.

Above this for about half a mile the rapids are over gneiss of varying

texture. The channels of the middle and upper rapids and cataracts

are between and over great rounded masses of granitite and of

K
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hornblende-<fi-;initite usually sho\vin;j; a more or less well-marked
gneissose structure. Arramarri or " Evil Spirits' " Cataract at the
head of the series where the portage path crosses, is over a belt of

granitite traversing granitite-gneiss.

The river above Devil's Hole portage and Arramarri Fall, as is

usually the case where large falls obstruct the river course, expands to

a great width, containing innumerable islands divided" by wider or

narrower and more or less shallow channels, the rocks exposed in which
are mostly great rounded masses of giieissose-granitite.

About four miles above the Devil's Hole portage a vein of coarse
aplite having a pegmatitic structure occurs. About a quarter of a mile
beyond this some gneissose rocks, containing porphyritic feldspars

conspicuously developed, are seen.

Immediatel}^ below Dukwarri Cataract gneissose-granitite exhibiting
a marked schistose structure occm's, and Dukwarri Cataract is caused
by a belt of hornblende-gneiss, about two hundred yards of which are
exposed.

Above Paku Rapid schistose rocks again occur, and about two
miles south-east of Dukwarri, at Pakutout Cataract a dyke of

amphibolite is crossed for a distance of about two hundred yards.

For about two miles to the west from Pakutout the rocks in the

channels between the islands are more or less schistose-felsites.

Above a small rapid (called St. John's) the river flows smoothly
and slowly in deep channels between islands, and but few exposures of

rocks occur for about three miles further up, where just below the foot

of Kuyari Cataract is an exposure of diabase.

Kuyari Cataract, at the foot of the series known as Amamuri,
is formed by a belt of compact gneissose porphyritic augite-granophyre.

The Amamuri series of rapids and cataracts descend over rocks

of gneissose-granitite having an intrusive mass of granitite in the

middle of the series, while near Powis Island, a belt of hornblende-

schist extends across tlie river at the last rapid at the top of the

series.

Above Amamuri is a curving stretch of fairh' still water, extending

about seven and a half miles along the river, in which only a few rocks,

consisting of felsite-schist, are exposed.

At Otomung Rapid felsite-schist gives rise to a small rapid

extending across the I'iver in a west-north-western direction.

The rocks exposed in the river from Otomung Rapid to the

Kanaima Itabu, at the many small rapids occurring through the course

of this itabu, and also in the main channel of the river for about four

miles above the upper end of the Kanaima Itabu, are generally felsite-

schist. About two miles up the itabu from its mouth a belt of gneissose

granitite occurs and gives rise to a rapid.

Rounded masses of gneiss and of gneissose-granitite again appear in

the river for about four miles below, and also in the vicinity of the

Akarabisi Creek.

About two miles above Akarabisi the rocks exposed consist of

granophyre.
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The Arimu —The Arimu Creek falls into the Cuyuni River on its

right bank about a mile west of Wariri. The rocks first seen in this

creek near its mouth are contorted mica-schist. About a mile from the

mouth masses of epidiorite occur, and other exposures are seen about a

quarter of a uiile further on. At a small rapid about fift}^ yards above

these exposures, the inassive epidiorite gradually changes to a foliated

rock, and is succeeded by somewhat basic gneiss. About two miles

from the mouth of the creek its course is interrupted by a low cataract.

This is caused by a belt of compact hornblende-schist, containing

abundant small grains of pyrites. It is intersected in places by veins

of quartz, varying from mere films to tongues three or four inches in

breadth.

The belt of hornblende-schist giving rise to the cataract, and the

exposures of basic rock lower in the Arimu, are jn'obably off-sets from,

or are connected with, the Wariri amphibolite.

Exposures of granitite-gneiss are seen about a ([uarter to half a mile

above the cataracts.

About two miles above the cataracts other exposures of granitite-

gneiss occur, and continue at intervals until near Benjamin's Creek.

During the fifteen miles above this there are no exposures of rocks, the

banks of the creek being usually low, and consisting of white feldspathic

clays. About two miles above Benjamin's Creek the Arimu cuts througli

some low hills of deep-red clay, having a well-marked foliated structure.

These appear to be spurs of low hills, running more or less parallel

with the banks of the Cuyuni River. The red clays are residues from
the decomposition of epidiorites or hornblende-schists. About half a

mile to a mile below the junction of the Little Arimu there are

exposures of banded granitite-gneiss. Near the junction the creek
cuts through a hill of red clay, similar to those seen in the lower part

of its course.

A few exposures of gneiss occur in the Little Arimu Creek. The
countr}?- traversed by the Arimu appears to be mainly a gneissose one,

with, here and there, belts of basic intrusives, probably the sources of

the gold in the placer-gravels near its banks.



CHAPTER XIV.

THE BRITISH GUIANA, VENEZUELA AND BRAZIL
BOUNDARIES.

The. Britii<h Guiana- Venezuela Boundary.—For about six miles

west from Akarabisi, the Cuyuni River, along which the boundary is

drawn, traverses a quartz-porphyry and porphyrite district, the rapids

at Makapa being over the latter rock. Westward of Makapa, to the

mouth of the Wenamu, the Cuyuni traverses the lowest beds of the

sandstone-formation, although, in places, it has cut its channel through
them into the underlying rocks, as at above Makapa, where these are

epidiorites, at Arawatta Island, and near Amakaira Island, where
proterobase is exposed, and at Eteringbang Fall, where the rocks consist

of fel site.

In this long stretch of river the lowest Vieds of the sandstone-

formation which are exposed consist of pudding-stones and coarse

feldspathic grits, composed of re-cemented pebbles, gravels, sands, and
silts of quartz-porphyry, porphyrites and felsites. Specimens of these

were collected by the Boundary Commissioners from, at, and near the

mouth of the Morawan Creek, in the neighbourhood of Eraki Creek, at

Arawatta Village, Creek and Island, and at Mekura Rock. In many
places the coarse-textured rocks are replaced by fine-grained feldspathic

grits and mud-stones, these being of frequent occurrence in the

neighbourhood of the Kuruni Creek, and westward from it. These
fine-grained rocks are seen at Camp No. 1, at Eraki, near Waka Creek,

and near the Maurugaru Creek. Slate Hill, east of the Kuruni Creek,

consists of very fine-grained, finely laminated shale, and similar, but

not so finely laminated rocks occur near Ekereku. At Kwia-kwia, and
at Karapa, these feldspathic rocks are traversed by dykes of fine-

grained diabase.

The rocks at the mouth of the Wenamu River consist of siliceous

sandstone of medium texture. Near its mouth are large exposures of

an augite-feldspar rock, of the tholeite type. The boundary-line follows

the course of the Wenamu River in a southerly direction, and for many
miles, to the Kura Falls. The only rocks seen are porphyries, porphy-

rites and felsites, which, in many places, and especially between
Kukaraima and Tshuau, are intersected by numerous dykes of diabase.

From the Kura Falls to the source of the Wenamu, the river tz'averses

the sandstone-formation, which, in this neighbourhood, is intersected by
numerous dykes of diabase, the latter rock being usually more or less

coarse-textured, and tending to a granular structure.
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The country to the eastward of the Wenamu is sandstone. The

sections exposed on the Paruima Creek show that many bosses, sills,

and dykes of diabase occur in it.

The boundary-line from the source of the Wenamu to Mount

Roraima traverses the sandstone-formation. The lower slopes of

Roraima consist of a fairly coarse-textured olivine-diabase. This is

capped by sandstone, the mountain, apparently, being a dissected-out

portion of a former sandstone-plateau, probably upraised, and resting

upon a diabase laccolith.

The Brazilian Boundary and the Sandstone Plateau Districts.—
Mounts Kukenaam, Roraima and Yakontipu, and the range of flat-

topped mountains extending from Mount Yakontipu to and beyond the

source of the Ireng River, are all of similar formation. They rise from

an elevated plateau consisting mainly of quartz-porphyry and felsite

with intrusions of granite, and, in places, as near the sources of the

Kukui and Ireng Rivers, of gabbro. These rocks are traversed by

numerous dykes, sills and other intrusive masses of diabase of very

varying texture. The lower slopes of these mountains consist of

diabase which in some cases, as at Yakontipu, forms the mass of the

mountain. The upper slopes and the tops of the mountains consist of

horizontally bedded sandstones, which cover and apparently butt

ao-ainst the igneous rocks. The beds of sandstone form caps on the

tops of the mountains and broad terraces on their slopes. By
processes of aerial denudation much of these coverings has been

removed, and the remaining portions show great perpendicular escarp-

ments, which at Mounts Kukenaam and Roraima rise in abrupt cliffs

for heights of about 2,000 feet above their talus-slopes.

As far as has been ascertained the sandstones show few signs of con-

tact metamorphism, but the diabase immediately below the sandstone-cap

at Mount Roraima is of very fine textm-e, resembling the chilled outer

parts of an intrusive mass, whilst the lower parts of the rock are coarsely

crystalline. Probably these mountains are the results of laccolithic

intrusions of diabase between the basal quartz-porphyry and the sand-

stones, and owe their very remarkable forms to subsequent aerial

denudation.

In places, as in the vicinity of Chimepir and between Orindouk
and the Tawailing Mountains, the sandstones show evidence of meta-

morphism, being traversed by layers of green and red " jasper " and by
narrow veins of white quartz. Elsewhere the sandstone has been

changed into a true quartzite or into a micaceous sandstone, an

itocolumite closely resembling in hand-specimens a mica schist.

The sandstones extend southwards to the Tawailing Mountains,

northwards to the vicinity of the Cuyuni River between the mouth of

the Wenamu River and Makapa, and eastwards to the Merume
Mountains near the Mazaruni River, to Amatuk Cataracts on the

Potaro River, whilst a narrow tongue of the formation crosses the

Essequibo River, in the neighbourhood of Komuti Mountain, and
stretches beyond it to the Berbice River in the vicinity of Itabru.
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To the south of Echilebar the country consists of (juartz-porphyry,

gneiss, granites and gabbro, and is traversed in places by dykes and
sills of diabase.

Between the Upper Potaro and the Ireng Rivers, and along the course

of the Kopinang Rivei-, there are very extensive elevated flats, and, in

places, mountains which ai'e covered by concretionary ironstones, the

country consisting of diabase. This rock thei'e forms widely extending

sheets and sills of great thickness. It is exposed along the southern

banks of the Kopinang River for a distance of about thirty miles.

Extensive beds of coarse conglomerates occur in parts of the sand-

stone district, as near the sources of the Wenamu River, and in the

Merume, Kaieteur and Tawailing districts.

The sandstones in many places show a case-hardening to various

depths by the deposition of quartz around their grains. The silica has

doubtless been derived in part from the decomposition of the felds-

pathic constituents of the sandstones, but may also have been derived

from the slow solution of some of the quartz grains. The case-

hardening of rocks by the deposition of silica, which has been dissolved

in rain-waters percolating through them, in the form of quartz, is not

an uncommon occurrence in tropical regions, where during dry seasons

evaporation from the upper parts and the surfaces of rocks takes place

with great rapidity. The Kaieteur Plateau is an excellent example of

this. The flattish rounded pebbles of white quartz which form the

mass of the conglomerate are more or less etched on their upper
surfaces where exjDOsed on its bare flats, whilst they are so thoroughly

cemented ])y secondary quartz in their matrix that it is frequently

easier to break them across than to detach them from it.

There is a very remarkable development of this action in many
places on the plateau which forms the top of Mount Roraima. The
surfaces of shallow l^asin-like depressions on the summit of the

mountain, which during wet seasons contain accumulations of rain-

water, are covered with more or less horizontal masses of crystalline

quartz, from which project into the water very numerous prisms of

clear colourless or occasionally slightly clouded quartz, some of which

are nearly one and a half inches in length.
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CHAPTER XV.

THE MAZARUNI RIVER.

The first rocks seen on the right bank of the Mazaruni at Bartica
Point, near the junction of the two rivers, Essequibo and Mazaruni,
are of a light-grey, finegrained granitite-gneiss, traversed by a
broad belt of hornblende-schist, with frequently much contorted
foliation. The schist is intersected by many thin veins of quartz,
while in places it changes to a biotite-schist. The general trend of the
belt of hornblende-schist is south-south-east and north-north-west, and
frequent exposures ot it and of the gneiss are seen on the right bank
of the Mazaruni to near a point below Susan Island nearly opposite
to the Penal Settlement. They are there succeeded by a broad belt
of gre}', medium to fine-grained granite with a somewhat gneissose
character. This extends for a distance of about nine miles alono- the
course of the river to the small rapids at Tutruba, and to near the
southern end of Karia Island. The granite is exposed on several
islands, and large and small rocks of it occur at intervals along the
river ; but its general character may be best seen in the quarries at
the Penal Settlement, in Ansdell's quarry at Palmer's Point, and along
the course of the Barakara Creek. It differs from the majority of the
granites of the colony by containing fairly plentiful large flakes
of original muscovite in addition to biotite mica. It is traversed by
many veins of fairly coarse-textured pegmatite, one of which exposed
near Kartabo Point, at the junction of the Mazaruni and Cuyuni
Rivers, has the structure of a well-marked graphic granite. A large
(luartz-reef is exposed in the bed of a creek about a quarter of a mile
from the banks of the river at Kalacoon. The quartz is auriferous,
assays showing it to contain about thirty-six grains of gold to the ton
of the rock. Near the north end of Karia Island on the right bank
of the river are situated the abandoned shafts of the D'Urban Mine.
These shafts were sunk through a red clay, proljably the decom-
position-product of either diabase or of hornblende-schist, to a rather
fine-grained granite similar in composition to the rock at the Penal
Settlement and at Ansdell's Quarry. In the bed of a creek near the
shafts veins and masses of white, glassy, barren (juartz are seen.

The rapids at Tutruba are small ones, over very fine-grained grey
granitite-gneiss. Gneiss is very well seen at Brickbroke Rapids,
Marshall Rapids, Kesterbrake Rapids, Warimanibo Cataracts, Ishpot
Rapids, Ma|.ishako Rapids, near Tkurishi Creek, Kasira River, and at
Kwapanna Rapids, Mapituii Rapids, Espafiol Cataracts, Tarpe Rapids,
Crab Rapids, and at Yapemu Rapids in the left channel. The general
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character of tlie gneiss is inediuin to line in grain with numerous veins

of ])egniatite intersecting it in all directions. The j^egmatite, as seen

at Marshall llapids, at Kesterbrake Ra2)ids, and at Wariniambo
Cataracts, is fre([uently of a very coarse texture, showing white and
pinkish coloured feldspar-crystals from three to four inches in length.

Above Iren Rapids the gneiss is of a coarser texture than it is at tlie

lower rapids of this series. At Stile Ilapids the gneiss is intersected

by a coarse-textured, grey granitite containing blebs of })luish

opalescent quartz. At Tarpe Rapids, near the left bank of the rivei-,

the gneiss is traversed by a dyke of fine-gl•ail^ed diabase, about seven

feet in width, which strikes approximately south-east and north-west

aci'oss the left channel of the river.

From Maripa Cataracts, at the head of the series of cataracts over

gneiss, the river for about three and a half miles flows through a belt of

gneissose granite. In this the channels of the river follow very tortuous

courses between numerous small islets and innumerable rocks. At
Maripa Cataracts the granite is a coarse-textured, pinkish to grey

granitite which is traversed by a few veins of pegmatite, usually from
one to two inches in width. Above the Maripa series of rapids and
cataracts are the Pojjikai Rapids, where the rocks exposed consist of

an epidote-hornblende-granitite, with a marked gneissose structure

approximating to that of a granitoidal gneiss, which later gives place

to a pink-coloured, medium-textured granitite. Some immense rocks

and masses of the coarse granite near the lower parts of these rapiils

are known as the Poj^ikai Rocks. The next series, the Yamatuk Rapids,

are over coarse-grained, grey granitite, wdiicli is traversed by a very

fine-grained, pinkish granitite lying in intrusive sheets. Near the

Yamatuk Rapids attention is drawn to a weathered mass of granite

roughly resembling a horse's head, called the Yamatuk Rock.

Somewhat higher up the channel than the Yamatuk Rock on the

left bank is the lower end of Wassai or Tramway Hole, a narrow
channel through which the water rushes with great force and at a high

velocity. The lower parts of this channel are cut through granitite,

the upper part through coarse-textured hornblende-granitite-gneiss

intersected here and there by veins of fine-grained granitite. In the

main channel, above the lower end of Tramway Hole, the Tokainia

Rapids occur over granitite, while above its upper part, at Kumana
Rapids, and at near its head, great rounded masses of fine-grained,

grey granitite-gneiss are seen. For about three miles and a half above

Wassai Hole the channel is cut through granitite-gneiss.

Near Kapasi Mission Station (now abandoned) and at Kapasi

Rapids, south of the station, great rounded masses of coarse-grained

hornblende-Hranitite are exposed ; the same rock occurs at and

near Pikaima Island, and also at several small rapids, while here

and there along Tupeku Channel a finer-textured variety is seen.

About a mile and a half up this channel a dyke of dark-grey, fine-

grained quartz-diorite, varying in breadth from five to ten feet, was

noticed intersecting the hornblende-graiutite. The belt of horn-

l)lende iiranitite is about four miles in width. From a little south of
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the dyke of ({uartz-diorite exposures of (luartz-diorite-gneiss occur at

intervals for about a mile and a half, and extend to the foot of the

Tupeku Cataracts.

The Tupeku Cataracts are caused by a belt of an amphibolite and

hornblende-schist from three to four hundred yards wide. The general

strike of the foliation of the hornblende-schist varies between south

54" west and south 82° west, the foliation dipj^ing at high angles

of from 60° to about 75°, but in places the planes of foliation

are almost vertical, while in others they are highly contorted. The
dark-coloured hornblende-schist contains many thin veins of quartz

with grains of arsenical pyrites. In places narrow bands of amphibolite

are seen with but little foliation, while here and there narrow, lighter-

coloured bands of schist occur. Through the hcjrnblende-schist and the

amphibolite many intrusive tongues of pinkish granitite and of white

muscovite-granite are noticeable. At tlie head of the cataracts are

exposures of epidote-granitite-gneiss, followed by a narrow belt of

hornl:)lende-schist. The fact that the granitite of the district is more
recent than the hornblende-schist and gneiss is very clearly shown at

these cataracts.

From Tupeku Cataracts to Makari Rapids the country is a gneissose

one. The gneiss is well seen near Poke Island and at Mary Rapids,

while in the channel above these rapids a narrow tongue of quartz-

mica-diorite traverses it. At and alDove Italjalli Rapids the gneiss

ex[)Osed is very contorted, and consists of bands of light-coloured

granitite-gneiss with dark, almost black, glistening ones of diorite-

gneiss. For about a mile and three quarters above the head of

Tamanua Hole the river flows through a plexus of islets, and is con-

stantly interrupted in its course by cataracts. Near the small island,

known as Sam Island, is a large boss of a porphyritic diorite having
very abundant crystals of hornblende, usualh^ from one to one and a

half inches across.

Sapira Rapids occur a little above Sam Island, followed at

short intervals by Parawakas Cataracts, and by Paraimah Cataract

and Caburi or Yanissaec Cataract. The rock exposed through this

series of rapids and cataracts is generall}' a banded gneiss, the layers

consisting of granitite-gneiss, hornblende-granitite-gneiss, in places of a
greenish epidote-granitite-gneiss, with here and there narrow layers of

diorite-gneiss. Many tongues and dykes of intrusive rocks occur in

this neighbourhood. At Sapira Rapids the gneiss is intersected by
tongues of aplite, of granitite, of a quartzose felsite, and by a dyke varying
from eighteen to twenty-four inches across of mica-diorite. At
Parawakas Cataracts, where the country rock is a banded hornblende-

grauitite-gneiss, narrow tongues of granitite traverse the rock, which
is there seamed with many narrow veins of jaspery-looking quartz. The
Yanissaec or Caburi Cataracts are over a banded granitite and epidote-

grauitite gneiss, which below the main fall is traversed by a dyke,

trending north-north-east and south-south-west and which is about one
hundred and fifty feet in breadth, of a close-grained epidote augite-

syenite, the northern portion of the dyke being of very compact rock.
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This dyke divides near the cataracts into one of about one hundred feet

in Ijreadth, of medira texture, trending north and south, and into a
narrower one of far more compact texture striking north-north-east and
south-south-west. On the north side of the main fall at Caburi Rock,
the gneiss is traversed by a dyke of mica-diorite, by veins of a pink
granitite, and by others of a greyish epidote-granitite, whilst it is

intersected by narrow veins of pegmatite showing small grains and
patches of galena and of chalcopyrite. A little above the Caburi
Cataract a narrow elvan of epidote-augite-syenite strikes east and west
through the gneiss.

The channel above Caburi Cataract runs between numerous small

islands until at Mora Rapids, about a mile from the head of the cataract,

numerous rounded masses of gneiss occur, which are similar in structure

to that at and below the cataracts, and are traversed by veins of an
intrusive micro-granite. The Mora Rapids extend at intervals for about
half a mile to the Little Mora Rapid, a7id to the rapids known as

Little and Big Haiowa, where, at the lower ones, the gneiss is inter-

sected by a narrow Ijelt of granitite succeeded by a broad expanse of

granitite-gneiss, which shows at the head of Big Haiowa Rapids a

somewhat obscure foliation.

Above the Big Haiowa Rapids the chaiinels of the river wind
through the Makari Cataracts and Rapids. The cataracts are

in a belt of augite-syenite, which is intrusive through the gneiss,

and of which there are two varieties, a very coarse-textured, in part

porphyritic kind with, in places, large phenocrysts of colourless

orthoclase, up to one and a half inches in length, thickly scattered

through a white matrix with many brownish-yellow crystals of pyroxene
and here and there with tufts of small yellow crystals and a close-

textured, almost compact, rock of similar composition. The Makari
Rock, a huge isolated mass weathered in an extraordinary manner and
characterised by its ragged, jutting outlines, consists of the former
variety, and rests upon a bed of the latter, which, weathering with

rounded outlines, extends for about a quarter of a mile along the course

of the river.

The Makari Rapids, which extend for a long distance, are over

granitite-gneiss, which is the prevalent rock along the river for

many miles, from hei'e to the Turesi Cataracts. Above Makari Rapids
the course of the river, although winding between islands, is fairly

free from rapids, the channels being termed by the boat-hands
" still-waters." Near the lower end of Koimara Hole, a channel com-

mencing al)out two and a half miles above the Makari Rapids, is a

narrow dyke of diabase (altered to proterobase) striking through the

gneiss from north-east to south-west. About a mile and a half from
this dyke, near the head of Koimara Hole, a belt of red granitite

intersects the gneiss for about four hundred yards. Its course is not

interrupted by rapids to any noticeable extent through the reaches a])ove

Koimara, but gneiss is well-seen at Haiowa Island, at some small rapids

a little above that island, and at Kusawe Island. Kusawe Cataract

and Rapids are caused by a narrow belt of granitite, some two
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hundred yards of which appears to be traversed by the river which

here flows from the south.

Above Kusawe Rapids the river winds through a gneissose country

for a Jong way, the length of this part of its course being about

twenty-five miles. Above Kusawe Rapids the gneiss is traversed a little

above the rapids by a narrow dyke of diabase, changed locally to protero-

base ; and about three-quarters of a mile from the rapids a dyke of diabase

of medium texture is exposed for about one hundred and fifty yards,

striking in a north-east and south-west direction through the gneiss.

At the lower end of the channel called Karawarambo Still-water, a

dyke of diabase strikes through the gneiss in a direction of about

north 10° west and south 10° east. Several broad exposures of

the gneiss occur in Karawarambo Rapids and channels and in

Pakaburi Rapids, Hole and Channel. At the head of Pakaburi

Channel, near thi^ foot of Little Itaki Rapids, a dyke of diabase about

five feet in breadth traverses the gneiss, striking north and south. In

this neighbourhood the striking differences in the manner of weathering

of gneiss of different structures is well marked—the coarser textured

parts altering into great rounded knobs or bosses, the finer ones

forming low hummocks, in places, with very rough surfaces resulting

from the partial weathering of the rock and the re-cementation of the

debris.

Near Little Itaki Rapids (Itaki-boy Rapids) coarse-textured

hornblende-granitite-gneiss shows in places intrusive tongues of very

fine-grained, dark-coloured hornblende-granitite. At Itaki Cataracts,

about a mile above Itaki-boy, is a very broad exposure of gneiss, the

rock generally being granitite-gneiss, but in places being medium to

coarse-textured hornblende-granitite-gneiss, with liere and there almost

a granitoidai appearance. The gneiss is traversed in places by narrow
veins of granite and of aplite. About a mile above the head of these

cataracts the gneiss is traverse! by two narrow dykes of diabase, each
from ten to twelve feet across, and with parallel trends to the north-

east and south-west. Near the mouth of the Puruni atKumbiri Rapids
a dyke of diabase about thirty feet in breadth is seen for a distance of

about two hundred and fifty yards, striking north-north-west and south-

south-east through gneiss. The edges of this dyke are very compact in

structure ; and the joints in places are coated with films of arsenical

pyrite. An oft"-set from this dyke about five feet in breadth strikes to

the east-north-east near Flat Rock Island, and at Bird Island Rapids,

just below the mouth of the Puruni, a dyke of diabase trends through
gneiss in the direction of north-east and south-west, apparently
varying in breadth from twelve to (.'ighteen feet.

Between the Puruni and Kurabiri Cataracts the channel passes

between many large hummocks of gneiss, which rock is traversed at

Kurabiri by a dyke of dark-coloured, medium-textured diabase about
twenty feet in breadth and trending north and south. Two off-sets

from the main dyke strike parallel to one another to the east and
west, one varying from six inches to four feet in breadth, the other

from three inches to one foot, the rock of these veins being of very
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fine texture and of a lighter shade than that of the main dyke.
Frecjuent exposures of gneiss occur between Kural)iri and above the
head of the Kabuwira Cataracts, the rock being well seen*near the
Pacapoey Rapids. At Kabuwira the gneiss in the lower and upper
cataracts is very feldspathic with little mica, while that in the middle
parts is dark-coloured granitite-gneiss showing Tvell-marked foliation.

A little distance above the head of Kabuwira several dykes of

diabase occur ; the first one being forty feet in breadth and striking

north-east and south-west, a second, a narrower one, trending east and
west, and a third traversing the gneiss in the direction of east-south-

east and west-north-west. About one hundred yards higher up the
river a dyke of the same rock strikes north 60° west and south 60" east,

and another about sixty feet across trends to the south-south-west and
north-north-east. Near the foot of Itaballi Rapids, about a quarter of

a mile from the head of Kabuwira, a diabase-dyke runs in a direction

somewhat north of east through granitite-gneiss, and gives rise to a small
island, while at the head of the rapids a dyke of diabase about sixty

feet in width strikes north-east and south-west, and after passing
through a small island splits into two dykes ; above here diabase is

exposed at intervals on three small islands, and apparently gives rise

to a small rounded hill on the mainland near the right bank of the

river.

About half a mile b>^yond the head of Itaballi Rapids great masses
of glassy, white quartz are exposed in the gneiss. The samples
collected yielded gold upon assay at the rate of seven grains per ton of

the rock. About three hundred yards above the masses of quartz a

diabase-dyke strikes south-north-west and north-north-east. A little

above a reef of white, sugary quartz, seen for a length of about twenty
feet, runs north 80° west, is about five feet in thickness, and dips

at an angle of nearly 70° through gneiss. Samples yielded upon assay

nine and a half pennyweights of gold iper ton of quartz. Somewhat to

the east of this two smaller exposures of quartz occur which probably

are portions of this reef.

Kartauari Cataracts are about five miles higher up the river.

The river flows with great velocity through the channels below

them, and is, in places, interrupted by small rapids. For the

first two miles of the channel the rocks exposed consist of graiiitite-

gneiss and of coarse-textured, almost granitoidal, hornblende-

granitite-gneiss, the latter being traversed, near a series of

small rapids, by a narrow vein of diabase. The hornblende- granitite-

gneiss is of a reddish colour, and weathers either into rough jagged

masses or into large pointed pinnacles. Below Kartauari Cataracts

the gneiss is a fine-grained granitite-gneiss, with well-marked foliation,

ajid is traversed by a broad belt of augite-granitite or (juartz-

monzonite. This has given rise to many great masses of rock

weathered into exti-aordinary shapes, several of them having striking

resemblance to gigantic crouching toads. Of these, the largest and
most remarkable is the one situated near the right bank of the main
channel, called the Kartauari Rock. This rock and the rounded
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masses near it, consists of a porphyritic granitite witli many large

pink phenoci-ysts of alkali-feldspar, and which contains augite and
hornblende in ad<Htiou to biotite. The porphyritic rock is traversed

by veins of much finer texture having a similar comj)Osition. Near
Kartauari Rock the granitite is traversed by a narrow dyke of diabase.

Many of the granitoidal masses near here show a somewhat gneissose

structure. The Kartauari Cataracts are, in parts, over granitite, and,

in others over gneiss, the latter varying from ordinary granitite-gneiss

to hornblende-granitite-gneiss, in places with inuch epidote. About half

a mile above these cataracts a vein of aplite traverses the gneiss.

From Kartauari to Turesi Cataracts, a distance of about three miles,

the country is a purely gneissose one, the rocks being varieties of

granitite-gneiss, varying much in texture, and in their contents

of dark-coloured minerals, some large rocks about a quarter of a mile

below Turesi being almost free from them, the little biotite present

in them being in small orbicular patches.

At Turesi, where the river for a short distance both above and
below the cataracts is free from islands, so that its full breadth of

about half a mile is seen, and for the first time after passing the

northern end of Karia Island, a few miles south of Bartica, both its

banks are visible at once, the Mazaruni is crossed by a very broad
dyke of diabase, which is over two hundred yards in width. The
rock is of uniformly medium texture, and it has many remarkable
pot-holes, frequently of large size, eaten into it. Both the vertical and
the horizontal surfaces of many of the great masses of diabase which
stand out from the bulk of the rock are pitted with large and small
basin-shaped depressions, which probably result from the rock flaking

away from the eflFects of the very great changes in temperature between
the afternoon, when the blackish rock becomes too hot in many places

to allow the hand to touch it, and after nightfall, when its temperature
becomes very rapidly reduced by radiation. The strike of this great
dyke is north-east and south-west. The contents of some of the pot-

holes in the diabase at Turesi Cataracts were examined, and were found
to consist mainly of quartz-gravel and sand, with a few fragments of

felsite, and very many grains of ilmenite. Several pot-holes were
emptied of their contents, which were washed, and in each case yielded
colours of gold.

Above the cataracts the first great exposures of rock consist of

epidiorite passing to hornblende-schist ; above them exposures of

epidote-granitite-gneiss occur, followed by many large rocks consisting
of amphibolite ; and by masses of augite-granitite-gueiss and of

granitite-gneiss, alternating with amphibolite. Above the Turesi
Cataracts the river is again crowded with islands. On the right
bank, about a mile above the head of the cataracts, a broad exposure
of diabase extends for about three hundred yards. South of this the
rocks are in low, rounded masses of coarse texture, and consist of

quartz-diorite, an epidiorite traversed in places by narrow tongues of

diabase. The river is here crossed by a dyke of diabase trending to
the south-west from the mass on the right bank. A reef of quartz
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strikes north 10" e;i>st and south 10° west, in the epidiorite, near the

diabase dyke ; and about twenty-five feet in length with a breadth of

about two feet of it is visible. Samples taken from it yielded,

when assayed, at the rate of fifteen grains of gold to the ton of

rock. Near the left bank of the river are great masses of glassy,

white quartz, with somewhat contorted structure, apparently

parts of a vein striking north-west and south-east, whilst near by is

another reef trending north-east and south-west, both being in very

coarse-textured (juartz-diorite. Samples from these veins yielded at the

rate of twenty-six grains of gold to the ton of the quartz. A little above
these latter exposures of quartz a naxrow dyke of diabase trends east

and west through the quartz-diorite. During the next mile of the

course of the river many exposures of the latter rock occur, in one
place being traversed by a dyke of fine-grained diabase largely altered

to proterobase, the dyke being about ten feet in breadth and trending

south-east and north-west. Near it an intrusive vein, about eight

inches in breadth, of a micrograuite, having a fluxion structure,

traverses the c[uartz-dioi"ite. A quarter of a mile from here a diabase-

dyke strikes east and west through epidiorite, near where are some
small exposures of quartz ; beyond this another narrow dyke of diabase

strikes north and south. Exposures of fine and of medium-grained
epidiorite occur, followed by rounded masses of coarse epidiorite, with

an intrusive tongue of diabase through it from a dyke trending north-

west and south-east.

About half a mile further up the river the epidiorite is succeeded

by a band of a hornblende-gneiss containing many blebs of bluish,

opalescent quartz. For about two miles the epidiorite has a more or

less gneissose structure, and in one place it is intersected b}- a narrow

dyke of diabase, about four feet in thickness, with a strike of north

20" east and south 20° west. Near the dyke the epidiorite is generally

of compact texture, and has weathered into angular masses. About
four hundred yards beyond this dyke a narrow vein of quartz, trending

north 50° east and south 50° west, is seen in the epidiorite. Above here

the epidiorite is traversed by a dyke of diabase, about twenty feet in

breadth, striking north-east and south-west, and from this there is a

narrow offset of fine-grained diabase. Alternations of coarse-textured

epidiorite, more or less gneissose, and of a fine-grained, compact variety,

extend over the course of the river to near the end of the Tamanua
Channel. These are traversed in places by narrow dykes and

veins of fine-textured diabase, and towards the end of the Tamanua
Channel by two dykes of the same rock, each about eighteen feet in

thickness, striking, parallel to one another, in an easterly and westerly

direction.

In the district extending from Turesi Cataracts to the Marabisi

Channel, the more feldspathic parts of the epidiorite or quartz-diorite

generally weather into rounded masses, and in places give rise to

somewhat extensive low rounded hummocks, while the more horn-

blendic and basic portions give rise to angular rocks, blocks and
boulders.
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At the lower end of the Marabisi Channel, or still-water, the course

of the river is fairly free from islands, and not interrupted by rapids,

its width being about six to seven hundred yards. In places, when
the water is low, large sandbanks are exposed in the channel. The
rocks, at the eastern end of the channel are fine-grained hornblende-

porphyrite and epidi'orite traversed by a diabase dyke, the rock of

which is of medium texture and is in part altered to proterobase. The
direction of this dyke is north-east and south-west. The epidiorite is

succeeded by a greenish-coloured chlorite-schist, with abundant small

cubical crystals of pyrite disseminated through it. Near the south-west

end of an island, about half a mile east of the mouth of the Issano Creek,

there is a (piartz-reef, traversing greenish-coloured well-foliated chlorite-

schist, of which about sixty yards in length is seen trending generally

nurch 20° west, and south 20° east. The main reef varies in width
from three to six feet, and on the shore of the island thickens out to

from ten to twelve feet, whence it throws ofi' two branches, one
to the south-east about eighteen inches across, and one to about
south 40° east of nearly the same thickness. While crossing the

northern channel of the river the reef splits, the main part of it

continuing to strike to north 20° west and the smaller off-set to

a little west of north. The quartz of these reefs and veins is glassy

and is veined, parallel to the walls of the reefs, by thin layers of

greenish-black tourmaline. Samples of quartz from dijBferent parts of

the reef were assayed and yielded at the rate of three pennyw^eights
of gold to the ton of the rock. Several exposures of the chloritic rock,

more or less markedly foliated, occur between this island and the mouth
of the Issano Creek.

For some distance above the mouths of the Issano and of the
Marabisi Creeks many large sandbanks are exposed, at times,

along the course of the river, especially near its right bank.
About two miles above Issano Creek masses of quartz-schist strike

across the river fi'om the north-west to the south-east ; other masses
are seen about three hundred yards from the first, and a third lot is

visible about five hundred yards from the second. The quartz-schist is

probably a local modification of a quartzose-felsite. Between the
second and third exposures of quartz-schist rocks occur on the left bank
of the river, which are of quartz-porphyrite. Near the south-west
end of this island thei'e are several exposures of more or less schistose

fine-grained hornblende-porphyrite. At the end of the Marabisi
Channel, where the course of the river turns from the west, a belt of
porphyrite extends across the river in an east-north-east and west-south-
west direction, about thirty feet in breadth being exjjosed above the
water, and here the rock has a well-marked rectangular jointing. On
the north point of the river bank at this bend there are numerous
great masses of concretionary ironstone, evidently derived from a
hill of diabase at the point. From about half a mile from this point
exposures of feldspar-porphyrite extend at intervals for about two miles.
At about a mile and a half from the first exposure of feldspar-porphyrite,
near the left bank of the river, large rounded masses of a coarse-grained
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epidiorite are seen in contact with fine-grained porphyrite. The
epidiorite contains many small nests of quartz, while the porphyrite is

frequently intersected by thin veins of the same mineral. Further

exposures of porphyrite occur along the channel of the river to near

where its course changes from the south-west to the south-south-west.

From this point to the Tiboku Cataracts is a distance of about

seven miles. Near the turn to the south-south-west, the channel of

the river is crossed by a wide dyke, about fifty yards in breadth, of

coarse-grained diabase, running north-north-east and south-south-west.

About a quarter of a mile above this dyke many rocks are seen, con-

sisting of fine-grained granitite-gneiss, while similar rocks, varying in

texture from fine to cross-grained, occur for about two miles and a half.

Towards the middle of this belt of gneiss the rock is a syenite-gneiss,

changing to a hornblende-granitite-gneiss near the southern end.

Through the latter rock a narrow vein of fine-grained hornblende-

porphyrite is intrusive, and some yards further, a dyke about twenty-

five to thirty feet in width of a porphyrite-diorite crosses the river

from north-north-west to south-south-east. The dyke, which is intrusive

through a coarse-textured hornblende-granitite-gneiss, has an interesting

structure ; in the middle parts the very abundant hornblende-pheno-

crysts are short and stumpy, and have more the general habit of augite

crystals than of hornblende ; whilst near the edges the hornblende has

the form of long, relatively narrow, prisms. The outer parts of the

dyke, in places, shotv thin veins of epidote traversing the rock.

For about a mile and a half south of this dyke the rocks are coarse-

grained hornblende-granitite-gneiss and finer-textured granitite-gneiss,

and are intersected at about a mile from the dyke by a narrow vein of

diabase with an east and west trend. Near the south end of the belt

of gneiss a very fine-grained gneiss or schist consisting largely of

(juartz and muscovite occurs on a small island.

Beyond the gneissose rocks the course of the river is cut

through quartz-porphyrite, and this is the only rock seen below Tiboku

Cataracts. These cataracts are over a very broad exposure of a grey

quartz-granophyre, the rocks generally being very uniform in character,

but at the cataracts they are traversed by some narrow veins of black,

very compact basalt. A few narrow veins of quartz, and, as is rather

a common occurrence in the porphyrites, some scattered cubes of pyrite

occur in the granophyre.

At Tiboku Cataracts the river bends rather abruptly to the west,

and at their head almost suddenly to the northward.

Above the main cataracts at Tiboku, in the upper rapids on the left

bank for about a quarter of a mile, immense blocks of diabase and of

concretionary ironstone occur, whilst for about a similar distance the

bank above consists of large, smooth, rounded exposures of diabase of

from medium to coarse texture. Near the mouth of the Karamang
Creek, above the cataracts on the right bank, and again on both banks

of the river, diabase is seen for about one hundred yards, while higher

up three dykes of diabase are traceable across the river, the rocks on

the right bank being alternations of quartz-porphyrite and of diabase.
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On the hill on the left bank of the Tiboku Cataracts, for about

fifty feet above the level of the river, the rocks consist of quartz-

porphyrite and of feldspar-porphyrite, generally of a dark-grey tinge,

but speckled with yellowish patches near their junction with diabasf

.

From about fiftj'- feet to the summit of the hill, which is about three

hundred feet above the level of the river, the rock consists of coarse-

textured diabase, masses of which, in some cases from thirty to forty

feet high, are scattered through the dense forest.

For some distance above Tiboku Cataracts the rocks in the channel

and on the banks of the river consist of quartz-porphyrite and of

feldspar-porphyrite, but at about six miles above Tiboku, near the left

bank of the river close to the mouth of a small creek, is a large

exposure of a fine-grained diorite, intersected by an intrusive vein of

compact hoi'nblende-porphyrite.

The general structure of the district from above Tamanua channel

to the turn from the west, about six miles above Tiboku Cataracts, is

that the course of the river and the low-lying country which extends for

some distance from its bank, consists of gneiss and of porphyrites

intersected by occasional dykes of diabase. At a little distance back

from the banks of the river on both sides of it are low ranges of rounded
hills, their contours being those usual among the diabase-bosses so com-

mon in many parts of the interior of the colony. The ridge extending

along the left bank of the river stretches southward for about seven miles,

deflecting the river from its general course of west and east to a north

and south one curving round the range and cutting through it at a

little above the Tiboku Cataracts, where broad dykes of diabase cross

the river channel. The general structure of this part of the Mazaruni
lliver valley resembles that of the Potaro-Konawaruk goldfields,especialIy

of the upper j^arts of the valleys of the Mahdia and Minnehaha.
Above the exposures of diorite the country traversed for about

eleven miles is quartz-porphyrite and porphyrite. About two miles

above the diorite the river is crossed by a dyke of diabase, and about
two miles and a half higher quartz is exposed in the river, samples of

which yielded upon assay gold at the rate of seven grains per ton of

the i-ock. In the neighbourhood of these exposures of quartz are

several exposures of moi'e or less schistose porphyrites, in places

containing much calcite.

At about ten miles from Tiboku a dyke of diabase, having about sixty

feet in width exposed, strikes north 20° east and south 20° west across

the river, while about one and a quarter miles higher another of

similar apparent width trends in the same direction. About four

miles higher up the river a belt of hornblende-schist about two hundred
yards across occurs, the strike of its foliation being approximately
east and west. In this portion of the course of the river the land is

generally low-lying but with occasional low hills, as near Warima Creek
in the neighbourhood of the hornblende-schist.

Above the exposures of hornblende-schist the river's course is very
tortuous, the general direction being from the north-north-west—the

country for a distance, as the crow flies, of about nineteen miles being

L
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granitic—wliilst the freiiueut changes in direction result in the actual

course of the river l)eing above thirty miles. The first rocks seen are

about a mile to the north-west of the hornl^lende-schist, and consist of

(juartz-diorite, while above are many exjjosui-es of granitite, whilst the

banks of the I'iver show granitic decompositioji-products. About four

miles south-west of the exposures of (luartz-diorite the Merume River
joins the Mazaruni on its right bank, tlie Merume being about one
hundred yards wide at its mouth.

Above the Junction of the Merume the course of the Mazaruni is from
the north-west by north for about eight miles, then curves to the south-east

for some two miles to the Kurekur Creek, from whence is a fine view of the

tSororieng Peak, thence it flows from the north-north-west for three miles,

and westward for a mile and half to near the mouth of the Mahwaiparu
Creek, the land being generally very low and swampy. East of the

Mahwaiparu Creek, at the foot of a low hill, an exposure of fine-grained

diabase occurs. Above this place the river Hows through low-lying land,

and fine views of the Kamukusa and Merume Mountains are seen, the

ranges being probably from ten to fifteen miles off from the right bank,

while in the far distance the Ayangkanna Mountains, a sandstone range
with characteristic precipitous sides and square tops, are visible. About
half a mile above a large forest-covered island near the northern end <jf

the curve, a broad dyke, about eighty yards wide, of diabase, trending

north-east and south-west, crosses the river. The rock of which the

dyke is composed is coarse in texture and light-grey in colour. The
river above this dyke flows from the westward, its course curving

at first somewhat to the north and later towards the south, and from
this reach fine views are obtained of the castellated peak of the Tomasing
Mountain, in elevation j^robably about three thousand feet. The granitite

terminates about halfway up this reach near the Tomasing Creek
mouth, where exposures of fine-grained diabase occur on the left l)ank.

West of here the river flows round a great, almost circular, curve for

a distance of seven miles, and along the curve exposures of quartz-

porphyrite and of felsite, more or less schistose in character, are

frequent, while at the end of the curve a mass of very coarse-grained

feldspathic diabase is seen.

From here to 8an-San-Kopai landing, a distance of about fifreen

miles, the rocks seen are quartz-})orpli3'rite and felsite, intersected in

several places b}'' dykes of diabase. The first is situated at about

a mile above Aping Creek, where a dyke about twenty feet across of a

dark-coloured, almost black, dialiase of rather coarse texture strikes

north 15° east and south Id"-" west ; a second of a fine-grained

variety at Towabaru Creek strikes south 80" east anfl north, <S0° west,

and is about forty feet in width ; while about half a mile higher a

third trends in the same direction, and is about the same thickness.

At Kuribenang Island and Creek a large boss of medium to coarse-

textured diabase is exposed in places for about three hundred yards.

At about three miles below the San-San-Kopai landing, the Karabung,
a large river about one hundred yards in bi-eadth at its mouth, which
has its sources in the sandstone mountains on the right bank, flows

into the Mazaruni.
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From San-San-Kopai lainling to the landing at the mouth of the

Isenaru Creek, belonging to the Barnard Syndicate, the distance in a

straight line is about nineteen miles, the general direction of the river

being from the north-west. For about thirteen miles the course is

through quartz-porphyrite and porphyrites frecjuently more or less

schistose in character. Above this the river follows a very winding
'

course from Isenaru Creek, and the rocks are hornblende-granitite and

(juartz-diorite, while at the mouth of the creek a mass of coarse-

textured epidiorite is exposed.

Above the junction of the Isenaru Creek with the Mazaruni River

the river flows through the lower shales of the sandstone formation,

and it enters on the sandstone proper at Peiniah Fall.

About three miles up the Isenaru Creek, and for about a mile from

its right l)auk, the path leading to the Barnard Placers on the

Harimaraka Creek traverses shales and mudstones of the sandstone

formation. These are very similar in character to those seen in the

Cuyuni River and at Amatuk Falls in the Potaro River. Further

along the path are exposures of coarse-grained granitite, while at the

placers is a hill of mica-gabbro.

7'Ae Puruni River.—The Puruni River flows into the Mazaruni

River on its left bank at a distance of about sixty-seven geographical

miles from Bartica. Compared with the latter it is a narrow river,

being about eighty yards across opposite to the Government Officers'

Station about a mile and a half from its mouth. The river pursues a

somewhat tortuous course from its mouth to the Mara-Mara Creek,

the general direction of its flow being from the north-north-west.

The junction of the Puruni with the Mazaruni takes place at the

abrupt turn of the latter from the west near the Kurabiri Rapids.

"When the water in the Puruni is low its junction with the Mazaruni takes

place over a ridge of rocks running east and west across its mouth,

which gives rise to low cataracts or to small rapids according to the height

of the water. The ridge consi-ts of gneiss having tongues of diabase,

changed to proterobase and to epidiorite, intrusive through it. Many
exposures of gneiss—generally rather fine in texture, and in places

weathered into great slabs—are seen along its course from its mouth
to above the station. A little below the station the river is crossed

by a dyke of diabase, apparently abDut twenty-live feet in width,

trending to the north-north-east and south-south-west. 'J his dyke has

sent off-sets and narrow tongues into the neighbouring gneiss, as may
be seen in the rock ex})osed at the Government Officers' landing.

Between the Puruari River, which flows into the Puruni River on

its left bank about a mile above the station, and the mouth of the

Puruni is a hill, about 500 feet high, consisting of medium to line-

textured diabase, which is in parts covered with great masses of

concretionary ironstone. Near the Puruari River the diabase o\'erlies

a banded coarse-textured hornblende-granitite-gneiss. Between the

station and Taparau landing, about 5 miles in a straight line to the

north-west of the former place, many exposures of granitite-gneiss
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occur with, in places, the rock weatliered into great slabs. As a rule,

the foliation of the gneiss is well-marked, the general trend of the

lamination being soutli-west and north-east, but in places being in the

directions of either west-north-west and east-south-east or of east-north-

east and west-south-west. At Taparau Island and landing the rocks

exposed are medium to fine-grained granitite-gneiss, with layers of

hornljlende-granitite of fairly coarse texture. Between Taparau and
Thomas Cataracts the rocks are granitite-gneiss and hornblende-

granitite-gneiss of varying texture. A little below Thomas Cataract,

on the left bank of the river, a bank about 30 feet in height of red clay

is seen, probably a decomposition-product either from diabase or from
some other basic rock, followed by exposures of concretionary ironstone.

Thomas Cataract is caused by a belt of somewhat gneissose pinkish

hornblende-granitite which extends for some 600 yards al)Ove the

cataract. For about a mile above the belt of granitite near Thomas
Cataract gneiss is exposed, and it is followed by a narrow band of

granitite, probably about a quarter of a mile across, through which a

dyke of diabase trends north 20" west and south 20° east, its breadth
being from 12 to 15 feet. From above this belt of granitite to the foot

of the Great Falls the rocks are gneiss, and in places the closeness of

the foliation causes them to resemble crystalline schists. The small

cataract called Great Falls is caused by a belt of reddish gneissose

hornblende-granitite, about a mile in width, which extends from its foot

to above the foot of the itabo near the head of Long Falls. Above the

granitite is a long series of exposures of epidiorite, of amphibolite, and
of hornblende-schist. The first exposures are of an epidiorite, which
originally contained large phenocrysts of augite, now altered to horn-

blende, and are succeeded by some of a more or less schistose amphi-

bolite, which near the mouth of Tiger Creek and for some 250 yards

aljove, shows the structure of horneblende-schist, the strike of its

foliation being about north 20" west and south 20° east.

About 300 yards to the north of Tiger Creek the hornblende-schist

is traversed by a narrow belt of very fine-grained biotite-schist. At
the foot of the Stop Falls Rapids the rock is an epidiorite, while

the middle and upper parts of the rapids are over fine-grained

actinolite-schist, extending for about three-quarters of a mile along the

course of the river above Stop Falls. Here the river traverses a belt of

hornblende-granitite-gneiss for about a quarter of a mile, while thence

to Williams and Essex landing the rocks are of finer grain than those

below Stop Falls, and, as a rule, consist of feldspathic hornblende-scliist,

with, in places, belts and masses of coarser-grained more basic

ampliibolite. From Williams and Essex landing to Burgomaster

landing the i-ocks seen are hornblende-schist and amphibolite.

The belt of epidiorite, amphibolite and hornblende - schist

traversed by the river has a breadth of at least 4 miles from east

to west and a length of about 7 miles from north to south, but its area

is probably far greater. Through the belt, in addition to the unaltered

rocks seen, concretionary ironstone in large boulders, and in places

forming rock-masses of considerable extent, is of frequent occurrence,
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while near the mouths of small creeks flowing into the river banks of

pebbles of ironstone and of hornblende-schist are frequent, some of the
banks being of considerable extent.

From below Burgomaster landing to about half a mile from Thorn-
hill's Landing, the exposures consist of ferruginous schists and hornbleiide-

porphyrite, in which, about half a mile below the latter landing, near
the left bank of the river, are large masses of glassy quartz
traversed by very numerous lusty-looking films. The samples of the
quartz collected assayed at the rate of thirty-seven grains of gold to

the ton of rock.

Above Thornhill's Landino- are exposures of hornblende-porphyrite,
but as a rule in this neighbourhood the rocks seen are too much
altered and decomposed for determination. Aljout a mile nnd a half

above Thornhill's Landing there are some great masses of quartz on
the left bank, very similar in character to that below the landing, the
samples from which yielded gold at the rate of fifteen grains per ton of

the rock. Between these masses of quartz and Barnard's Landing
only ironstone and ferruginous gravels are exposed. In the course
of the river above Barnard's Landing are several exposures of rock
consisting of more or less schistose t{uartz-porphyrite. Near and
above the mouth of the Mara-Mara Creek Jari;e masses of quartz-
porphyrite are seen which contain, in places, many cubes of pyrite.

The path leading into the forest behind Thornhill's Landing passes
for some miles over gravels largely made up of concretionary ironstone
pebbleb-, and in places over masses of ironstone-conglomerate, the
only unaltered rock exposed being an amphibolite.



CHAPTER XVI.

THE ESSEQUIBO EIVER.

From Bai'tica for a distance of about five miles up the Essequibo
River there are few exposures of rocks, the land, at all events near
to the banks of the river, mainly consisting of alluvial deposits. A small

exposure of gneiss is seen about two miles from the town. At about
five miles from Bartica there are several exposures of rocks, all being

grey granitite, and at about half a mile south of Monkey Juuip Point
a coarse diabase is exposed at intervals for about one hundred and fifty

feet, large masses of it being seen on the left bank of the river. At
Monke}^ Jump the river cuts through a broad dyke of very coarse

diabase, which is exposed lor nearly two hundred yards on Ijoth banks
of the river. A little south of Monkey Jump grey granitite is exposed
at intervals for about five miles, varying a good deal in its texture from
moderately fine to very coarse. A dyke of diabase of medium texture

trends north 60° east and south 60° west about one mile and a half

north of Kumaka Serima through the granitite. The rocks exposed

at Kumaka Serima consist of fine-grained grey granitite, through

which a dyke of coarse-grained diabase, about sixty feet across, cuts in

a direction parallel to the one north of this place. At Bethany
Island the granitite is coarser in texture than it is at Kumaka Serima.

Near the foot of the Aretaka Rapids gneiss is seen with great boulders

of granitite lying upon its surface. From Aretaka to Abuya Marali

the rapids and cataracts are over gneiss which vaties greatly in texture,

and is intersected by many veins of coarse-textured j^egmatite and
of fine-grained granitite. South of Abuya Marali granitite is the

prevalent rock to above Moneri Island at the head of the Aharu
Rapids, where it again gives place to gneiss.

At Abuya Marali the granitite is crossed by a narrow dyke, about

eight feet in breadth, of a fine-grained compact diabase running in a

north-easterly direction. The vi^eathering of this dyke differs from that

usuall}^ characterising diabase, and instead of standing out from the

other rocks in great masses it has been largely removed by denudation,

and a shallow trough marks the line of the dyke. At Abuya Marali

and at Itaballi the granitite has caught up blocks of dark-coloured

gneiss with higldy contorted foliation, and is traversed by pegmatite

veins containing large crystals of feldspar, and patches of quartz with

plates of biotite not unfrequently from one to one and half inches in

length. Near the head of Itaballi Rapids the granitite is traversed

by a narrow dyke of dark-grey diabase running north-west and south-

east. From here to above Aharu Rapids the rocks are granitite of a
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grey tinge : and above Aharu a coarse-grained variety, capped by a

fine-grained one, is noticeable, the latter closely resembling that at

Bethany Island and Kumaka Serima. The difference in their modes of

weathering is very marked, the former producing great rounded masses,

the latter angular boulders. Near Moneri Island the coarse granite is

traversed by frequent' veins of pegmatite, and by one of a hornblende-

granitite or quartz-diorite.

The rock exposed at Rockstone is a granitite-gneiss with faintly

marked foliation. Similar rocks are exposed in the channel near Gluck

Island when the water is very low. At about one and a half miles

south of Rockstone a remarkable ridge of rocks running north and

south for a distance of one hundred and fifty yards occurs in the

eastern channel. The rocks are quartzite, made up of rounded pebbles

and grains of clear quartz cemented together by secondary quartz,

which shows as minute distinct crystals in small hollows in the rock.

The quartzite did not yield to assay any trace of gold. Possibly this

rock is an outlier of the great sandstone formation, or else is an

altered portion of a still earlier sedimentary deposit. From this

place to Arriwini Island, at the east of the south end of Gluck Island,

no rocks are seen but the decomposition-products exposed on the banks

of Gluck Island, and on those of the mainland are all of a granitic or

gneissose nature.

Arriwini Island consists of diabise, apparently an intrusive boss

having its long diameter lying north and south. South of the end

of Gluck Island, on the western bank of the river, gneissose rocks are

exposed in places through the sandbanks. On the same bank to the

south of Tikuru Inlet are large exposures of fine-grained, light-grey

gneiss with highly contorted foliation, containing many basic inclusions

of hornblende schist, their dark glistening surfaces showing strongly in

the surrounding lighter rock. The gneiss is traversed by elvans of

aplite and of pegmatite, and by thin veins of quartz. The general

strike of the foliation of the gneiss is south-east and north-west.

ISTo rocks are visible between Tikuru and Moco-Moco Point, a

distance of about nine miles, and the decomposition-products noticed on

the banks of the river are all of granitic origin, their structure in many
places showing them to have been derived from gneissose rocks. This

stretch of river contains many large sandbanks, which hide any rocks

which otherwise might be exposed near the frequently occurring islands.

About three-quarters of a mile north of Moco-Moco Creek, on the

west bank, two parallel dykes of diabase strike north-east across the river

through hornblende-granitite-gneiss, the more northerly one being about

twenty feet across, the other about seventy, and both send off narrow

tongues through the gneiss. The larger dyke is of coarse texture, with a

M-ell-defined chilled edge of very fine texture. The smaller dyke is fine-

grained, while the narrow tongues are very compact and closely grained.

The gneiss is traversed by many thin veins of quartz, and by broader

elvans of aplite. It is noticeable that the gneiss, where in contact

with the diabase intrusion, loses its foliated structure, and, in hand-

specimens, strongly resembles a massive granite.
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Horublende-granitite-gneiss is very frequently exposed in great
rounded masses for a distance of more than three miles from Moco-Moco
to Yukurisi Island, and about a mile south of Moco-Moco Creek is

traversed by a dyke of diabase striking north-east and south-west. About
half a mile south of Yukurisi Island a belt of coarse hornblende-granitite
commences, and extends to near the south end of Dehalibanna Island.

The granite is seen weathered into sub-angular blocks on the east of the
river near Arai-apira Point, and on the mainland, at the point, it contains
porphyritic crystals of feldspar, frequently from one and a half to two
inches in length. It also contains some caught-up pieces of hornV)lende-

gneiss. To the south of Ararapira Point a dyke of diabase, about twenty
feet wide, strikes through the granite east-south-east across the river,

giving rise to the Ararapira Rapids. The junction of the diabase and
granite is well seen. A hundred yards south two narrower dykes occur
running parallel to the Ararapira Dyke. About a quarter of a mile
north of Dehalibanna Island, granitite-gneiss occurs, and forms the
prevalent rock for fifteen miles until approaching the Omai Mountains.
At the south end of Dehalibanna Island a dyke, about fifty feet w'ide,

of a porphyritic epidiorite, with crystals of labradorite up to two inches

in length, strikes south-east and north-west through a sandbank.
At the north of Arasaru Point masses of gneiss are exposed in the

river, giving rise to small rapids. Near Arasaru Creek the gneiss is

traversed by an elvan of aplite. At Arasaru southern point three dykes
of diabase occur, two narrow ones to the north of the j^oint, each about
eight or ten feet across, sending thin tongues into the gneiss, and one
to the south of the point, ai^proximately parallel to the others, which
curves in its trend across the river from north-north-east to south-west.

The latter varies in width from forty to sixty feet, and is capped, in

places, with concretionary ironstone. About one hundred yards from
the south-west end of the dyke a vein of non-auriferous quartz, about
five feet wide, runs through the gneiss in a north-easterly direction.

Aljout half a mile south of this dyke, at the southern end of Kwapana
Island, a diabase dyke passes through the island in a north-easterly

direction. It is visible again a little further south in the river, near

the west bank, trending to the south-south-west. In this dj^ke, which
is exposed for about a mile, the two directions of the main joints are

respectively parallel and at right angles to its trend. Half a mile

south of the south-west exposure of this the river is crossed from
north-east to south-west by a diabase dyke about twenty feet in width,

while between t,wo and three hundred yards south of the latter another

trends north-north-east and south-south-west.

At Akenna North Point a broad expanse of gneiss is exposed on the

east bank of the river, with many narrow dykes and veins of diabase

traversing it in a north-easterly direction ; and a little south of the

Point the gneiss is crossed by two parallel dykes of dial)ase, one of

which is fifteen, the other eight feet in width, which trend from east to

west. A third dyke crosses the river in a north-easterly direction,

somewhat further south, and in part consists of a greenish-coloured

porphyritic epidiorite or proterobase. At about a quarter of a mile

below this a dyke of diabase crosses the river, trending north-east

and south-west.
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The numerous dykes of diabase, in places changed to proterolmse or

to epidiorite, which traverse both the granite and gneiss from Ararapira

to Akenna, a distance of about nine miles, all trend towards and are off-

sets from the great mass of diabase which gives rise to the range of hills

reaching from Arasaru Hill, where it attains a height of seven hundred

and twenty feet, on 'the Essequibo, in a north-easterly direction to

Tiger Hill, and to the east of the Demerara River at Malali. This

great mass has evidently been thrust through a fissure or series of

fissures in the granite and the gneiss, which it overlies on the banks of

the Essequibo and of the Demerara Rivers, and has poured over them,

afibrding a good instance of the fissure-eruptions by which the diabase,

which forms an important part of the rocks of British Guiana, was
intruded through, over, and between the other older formations.

At Kura Kura point the gneiss is ti'aversed by a dyke of diabase,

varying from forty to sixty feet in width, which trends towards the

north-north-west. Opposite to the Kumaparu path to the Demerara
River a diabase dyke near the east bank of the Essequibo River strikes

south-south-east and north-north-west, while about a mile south-west

another trends east and west, at a place known as Kumbaru Point.

Here the somewhat coai-se rock of the main dyke is traversed by a later

intrusion of very fine-grained basaltic diabase.

At Kumbaru the river changes fi'om the south and north direction,

which it pursues from here to its mouth, to a west and east one for

about twelve miles, the middle and the north-west parts of its course

being very shallov,-, and covered in many places with extensive sand-

banks, and, beyond the turn, with rough masses of concretionary

ironstone conglomerate. This conglomerate common]}^ occurs in the

rivers of the colony where there are shallows near to extensive

exjjosures of diabase or of other basic rocks.

For some distance before arriving at the German Syndicate's

landing at Omai, about three and a half miles west of Kumbaru Point,

the only rocks seen are concretionary ironstone and diabase, the latter

being largely exposed at the landing, where it is very coarse-grained,

tending in texture to a gabbro, but retaining its characteristic ophitic

structure. The hills in the neighbourhood are composed either of

diabase or of its degradation-products—ironstone and laterite. The
bottoms of the valleys in places, and the mining drifts and shafts near
Gilt Creek, penetrate into the underlying granitic and schistose rocks.

The road from the landing to the placer and mining claims on Gilt

Creek passes over the brows of hills covered with ironstone conglomer-
ate. On the path from the works to the falls on the Omai Creek are

exposures of porj^hyrite, of epidiorite, and of greatly altered diabase
containing much carbonate of calcium and magnesium. Great mas^-es

of diabase of medium texture are exposed at the Omai Falls.

For from one and a half to two miles from the landing at Omai
diabase is frequently exposed in the river, and especially on its northern
bank, the general trend of the exposures being east-south-east and
west-north-west. On the southern bank of the river, about half a mile
west of the landing, a quartz-porphyrite of somewhat schistose structure

occurs, and is seen at intervals for al^out two miles. Here and there it
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is traversed by dykes of fine-grained diabase. Near the middle of the

river, commencins;- at about a mile from Kumaka Landing and extending

for about three-quarters of a mile, there are many rocks and small

islets, the general trend of which is east and west. The rocks consist of

epidiorite and of hornblende-schist.

At Kumaka Landing a belt of coarse granitite traverses the river,

producing a series of islands, while the channels between them being

freijuentl}^ interrupted by great masses and boulders of the rock, give

rise to the Kumaka Rapids. The islands extend for about three miles.

The great masses and boulders of granitite are usually much affected by
weathering, and in places where the rock is of a massive structure the

surfaces exfoliate in concentric layers, giving rise to rounded masses
;

while in others, where the rock exhibits, in common with the granitic

belts of the district, a somewhat gneissose structure, the outer portions

split off in flat plates, producing angular blocks. From the surfaces of

the weathered rocks narrow veins of quartz, usually not more than two
inches across, stand out in relief. Near the head of the Kumaka
Rapids, two approximately parallel narrow dykes of diabase are

visible on the north bank of the river, crossing it from north-north-east

to south-south-west. Above the rapids the granitic rocks extend to

Kralibu Falls, where they are traversed by a great dyke of diabase

from eighty to one hundred feet in width, trending from the northern

Ijank towards the middle of the river to the south-south-west, and from

there to the southern Ijank to the south ; near the east end of Smith's

Post Island the dyke divides, sending off an ofi'-set to the south-west.

The off-set cuts into an aplite of which the mass of Smith's Post Island

is composed, and exposures of which are seen near its north-east point.

The south-east end of the island is traversed by a dyke of diabase,

more or less altered to epidiorite. From the south-west end of Smith's

Post Island the river gradually changes its direction and flows from the

south-south-west and later from the south. Many low rocky islets,

with a general trend of east and west, are exposed for about a mile or a

mile and a half to the south-west of Smith's Post Island, and are

composed of epidiorite, while a large mass of the same rock occurs

on the south-east bank of the Essequibo about half a mile from the

end of the island.

At the mouth of the Potaro River the Essequibo is crossed from east

to west by rocks having a marked schistose structure, and weathering

into great slabs. Those exposed on the east bank are much altered by

weathering and are practically quartz-schist, while those in the middle

of the river, at the east and west ends of the island in the mouth of the

Potaro and on the south l)ank of the latter river, near its mouth, are

sericite-schists derived from quartz-i:)orphyrite. The schist can be

ti-aced to the quartz-porphyrite from which it has been derived and

which is seen in places almost unaltered. A highly metamorphosed rock

occurs on the west bank of the Essequilio, south of the Potaro mouth,

in the form of a fine-grained chloritoid rock with a greasy feel

somewhat resembling that of serpentine. In this schistosity has been

developed, but not the same extent as in the x'ocks derived horn

quartz-porphyrite.
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On the west bank of the Essequibo River, about one and a half miles

from the mouth of the Potaro and north of Yesi Island, are large

exposures of quartz-porphyrite, whilst similar ones occur on the east bank

opposite to the island. Rounded masses of fine-grained gneiss, much
altered by weathering, occur on the east bank of the river near the

south of Yesi Island, and are traversed by a dyke of compact, dark-grey

quartz-porphyrite which weathers into angular blocks. The dyke gives

rise to small rapids in the eastern channel of the river. South of Yesi

Island the rocks have a more or less marked schistose structure, and

are derived from porphyrites, felsites, and quartz-porphyrites.

About a mile north of the mouth of the Konawaruk Creek a narrow

dyke of diabase crosses the river from east to west, and half a mile south

of this another one trends north-east by east and south-west by west.

Exposures of quartz-porphyrite occur towards the east bank of the

river south of the latter dyke. North of the mouth of the Konawaruk
Creek a broad dyke of diabase of medium texture crosses the river

striking south-west by west and north-east by east, giving rise to the

Lower Konawaruk Rapids. South of the Konawaruk three dykes of

similar rock to that of the one to the north and parallel to it in ti-end

ai-e the causes of the upper rajDids. About half a mile south

from here, in the middle of the west channel of the river near the north

end of Benhori-Bumoco Island, there is a pointed mass of a fine-grained,

somewhat schistose, cpiartz-porphyrite ; and about a mile and a

quarter south-east of this the river is crossed by a narrow dyke of

epidiorite striking north-east through the island towards the east bank
of th,' river, while at and near the south-east end of the island the rocks

consist of greyish fine-grained quartz-porphyrite. Somewhat north-east

of these, on the east bank of the river, is an exposure of a very dark-

groy, compact quartz-porphyrite weathering like granite, and becoming
somewhat schisto.se near the island w-here it gives rise to small rapids.

The quartz porphyrite is traversed by thin veins of quartz, a somewhat
unusual feature in this class of rocks in this district.

About a mile south-east of the southern end of Benhori-Bumoco
Island the river is crossed from east to west by a dyke of coarse-

textured diabase, followed at about fifty yards by a narrower one
parallel to it. South of these diabase dykes there is an exposure of

gneiss on the east bank of the river. Two miles south-east of Benhori-
Bumoco Island the course of tlie river is interrupted for about a mile

by the "Waraputa Rapids and Cataracts. The river, which runs from
these rapids to the mouth of the Konawaruk in a north-westerly

direction, for a long distance south of Waraputa pursues a northerly

course. The western rapids are caused by confused masses of coarse,

more or less gneissose hornblende-granitite, the east or main fall being

over the same rock, through which a dyke of light- coloured diabase

(altered in places by contact to epidiorite) passes with an east and west
trend at the foot of the fall. The intrusive lock is covered in places with
rude prehistoric figures of the kind known in the colony as Timehri
writings. About two hundred yards north of the fall a very dense,

almost flint-like, compact, fine-grained quartz-porphyrite traverses the
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granite, and possiljly supplied the carvers of the figures with the
material for their implements.

The granite extends without interruption for nearly one and
a half miles south of Waraputa, and is then travei-sed by two
dykes of fine-grained diabase al)out a (juarter of a mile apart, both
trending north-east and south-west. To somewhat south of the

remarkable granitic rock known as Paiwori-Cayra the river runs
through masses of coarse-grained granite, which, in places, has a soii'e-

what gneissose structure. When the river is low the interruptions

caused by these masses of granite in the channels between the islands,

with which the river is here dotted, give rise to numerous small rapids.

Paivvoi'i-Cayra consists of an immense mass of coarse granitite resting

upon a smaller one of the same rock, and forms a striking figure in the

scenery of the river.

Somewhat over a mile south of Paiwori-Cayra the series of rapids

and cataracts known as the Haiowa Falls commences, and continues at

short intervals for nearly six miles. About a quarter of a mile north

of the lowest rapids of this series an exposure of hornblende-schist

occurs on the west bank of the channel. The lowest rapid is caused

by a dyke of diabase traversing the river from north-west to south-east.

Nearly a mile south of this, near the magazine of Greathead and
Bascom's Placers in the channel leading to the main falls, is an exposure

of pyroxene-gneiss, with a vein of quartz containing porphyritic crystals

of hornblende traversing it. For about five miles from this j^lace the

channel of the river is much interrupted by many masses of gneiss,

pi"oducing frequent rapids and several low cataracts. The gneiss is, in

places, traversed by tongues of granitite, aplite and micro-granite. For
about a mile and a half above the top rapids of the Haiowa series

the river flows quietly between numerous small islands, and its course

is uninterrupted until it is traversed by the great dyke of coarse-grained

diabase which, trending north-east and south-west, gives rise to the

Twasinki Falls.

South of Twasinki gneiss is the prevalent rock for between six

and seven miles. The gneiss varies from a coarse to a fine-grained

texture, and at about half a mile south of Twasinki is traversed by
a dyke of diabase parallel in direction to the great one at the falls.

At the Lower Yucuribi Rapids the gneiss is interrupted by a mass of

fine-grained granitite. Half a mile south of the granitite intrusion

Great Yucuribi Fall is caused by a dyke of diabase cutting through the

gneiss. Near the contact of the gneiss and the basic rock the former has

apparently granitic structure, this alteration being similar to those noticed

under like conditions elsewhere in the colony. A mile south of Great

Yucuribi, Batewa IJapids are caused by a broad elvan of granophyre.

Half a mile from Batewa Rapids a belt of rocks, consisting of coarse-

textured amphil)olite, is exposed at intervals in the river, while south of

this Akaiw.mna and Great Itanime Rapids are caused by a broad

mass of diabase of medium texture, which on the west side of the river

is succeeded by very coarse-textured dial)ase for a distance of over a

mile. The weathering of the diabase above Great Itanime is in marked
contrast with that of the diabase at and below the cataracts, the former
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strongly i-esembliug that of granite and gneiss, the latter being of the

usual angular type. The belt of diabase crosses the river in a north-

easterly direction from the Takwari Mountains on the west to the

Akaiwanna range of hills on the east. On the east side of the river

above the Akaiwanna Cataract coarse-grained sandstones occur dipjiing

in a southerly direction.

Coarse-grained diabase is seen at intervals on the western side of

the river to Itababo Island and rapids, the rocks comprising which are

of very hard white sandstone or quartzite, and have evidently been
greatly altered and indurated by the intrusion of the neighbouring

masses of diabase. Somewhat to the north of Takwari Mountain
a belt of granophyre, resembling that seen at Batewa Rapids, is

exposed

.

The long island in the river south-east of Takwari Mountain is

composed of fine-grained sandstone of a red to chocolate colour, thinly

bedded, and dipping at an angle of about 20° to the south-south-west.

On the western shore of the island is the section represented by
C. B. Brown in his sketch No. 4 on page 67 of the " Geological

Keports." The sandstone, where nearest to the mountain, but still at a
distance of at least a quarter of a mile from its base, changes from
a chocolate to a dark-grey colour, and in one place the beds for

a distance of some ten to twelve yards are altered to a very compact,
black rock of somewhat coarse jasperose texture with a superinduced
rectangular jointing, and having a striking I'esemblance to an intrusive

igneous rock. Microscopical examination shows the rock to consist of

fine-grained feldspathic grits highly metamorphosed by the neighbouring-
diabase mass. The red-coloured sandstone on the south of Itababo
Island is traversed by a narrow dyke of diabase, an oil-set from the
mountain mass, and for a short distance from the edges of the dyke it

is changed from a somewhat soft rock to a very hard quartzite of a
glistening white ajjipearaiice. As already mentioned, the sandstone on
the east of the river extends further north than on the west, and
is seen a little south of Akaiwanna Fall.



CHAPTEK XVII.

THE POTARO AND KURIBRONG RIVERS.

The Potaro River.—-The Potaro River, from its junction with the

Essequibo to the mouth of its tributary, the Kuribrong, pursues a

westerl}^ and easterly course, and from the Kuribrong to the Kaieteur
Pall a south-westerly and north-easterly one.

The sericite-schist rocks described as occurring in the Essequibo,

near its junction M'ith the Potaro, are also exposed in the latter river, near

its mouth, on both banks, on the small island near its mouth, and at

short intervals for about two miles up the river. On the southern bank,

near the mouth, is an exposure where the sericite-schist is in contact

with a chloritoid rock. The degree of schistosity in the sericitic rocks

varies greatly ; in places they are almost massive, while in others the

schistosity is developed to a marked extent, and they resemble soft sliales

or slates. About tlu'ee and a half miles from the mouth of the Potaro,

near the entrance of its tributary, Tiger Creek, compact porphyrite takes

the place of sericite-schist and is seen at intervals for about a mile

along the course of the river on both banks, and in the river. About
half a mile west of Tiger Creek there is an exposure of diabase on the

southern bank. Near Bucktown, about a mile east of Tumatumari
Cataracts, porphyrite is exposed, and below the foot of the cataracts

there are large exposures of massive ((uartz-porphyry near the south-

westeni bank, whilst others protrude through the sand of the extensive

sandbanks on the north-eastern side of the river.

Tumatumari Cataracts ai'e caused by a great d^'ke of diabase of

very varying texture which crosses tlie river with a trend of east-

north-east and west-south-west, the dyke being not less than five

hundred yards across. The mass of the rock is coarse in texture, in

places almost approaching a gabbro in structure, while its margins

ai-e comj^act and fine-grained. It is intersected by later d3^kes and

tongues of diabase and of basaltic diabase, or tholeite, running, as a rule,

east and west. One of these, a coarse diabase, to the south of the

cataracts, is about twenty-five feet in thickness ; another, near the

middle of them, is about a foot across and traverses both the diabase

and the (|uartz-p(jrphyry at the foot of the cataracts ; whilst between them
is a third which consists of compact basaltic diabase, eight to ten inches

across, having a columnar structure at right angles to its walls. These

dykes evidently were injected into cracks in the main mass after its

consolidation. The fine-grained diabase on the north-west of the head

of the cataracts passes into a compact epidiorite, proljably l)y ccmtact

action with the acidic rocks throu2;h Yvlrich they were intruded. About
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half a mile west of Turaatumari are small rapids caused l)y a dyke of

diabase running parallel to the main one at the falls, whilst diabase is

exjiosed at intervals for about one mile west of the rapids.

About two miles west of the cataracts the river traverses a broad

mass of fine-grained epidiorite, and exposures of similar rock occur at

intervals for about six hundred yards, the general trend of the rocks

being north-west and south-east. During the next two miles diabase is

seen at intervals, apparently forming portions of dykes trending north-

east and south-west. The low-lying banks between the mouth of the

river and about six miles west of Tumatumari consist largely of alluvial

and fluviatile deposits. About five miles west of Tumatumari the

river crosses a belt of schistose quartz-porphyry, first seen on the

"south bank and later trending across the I'iver in a northerly direction.

Near D'Amil's Stream the quartz-porphyry is more massive and has a

well-marked rectangular jointing ; exposures of this rock occur for

about three hundred yards, having a general trend of north and

south. One mile west of these exposures, the end of a great dyke of

diabase, of very coarse texture, juts into the river on its north bank,

and is there some sixty yards across. Its strike is north-west and
south-east, and it is succeeded by a fine-grained, greenish epidiorite.

West of this, for about a quarter of a mile to Garraway's Landing, a

belt of quartz-porjihyry is visible, the rock being usually more or less

schistose in character, but in places, as near the Konawak Creek Mouth,
it is massive. At Garraway's Landing quartz-porphyry is traversed by
a dyke of diabase of medium texture, trending north-north-east and
south-south-west, and exposed on the west bank of the river for about
six hundred yards, the river running parallel with the dyke. On
the south-eastern side of the river near Garraway's Landing, when the

water is low, the diabase may be clearly seen in contact with the

schistose ([uartz-porph3'ry, the coarse diabase at the contact showing a

chilled edge of fine-grained, very coinpact rock. About one hundred
yards north-west of the landing the maiii mass of the diabase is

intersected by a later flow of fine-textured dialjase M'ith a bedded
appearance. Quartz-porphyry, l)oth compact aiid schistose, occurs at

intervals from the noi-th-west end of this diabase exposure to about a
mile north of Potaro Landing, and is traversed by a dyke of fine-grained

diabase, trending east and west about a quarter of a mile east

of the landing, whilst two others having a similar trend cut through
quartz-porphyry west of that place.

Two miles north-west of Potaro Landing tlie Kuril irong River joins

the Potaro, flowing from the north and noith-east in its lower reaches,

and from the north-west and west in its upper course. On the north
bank of the Potaro, and <m the eist bank of the Kuribrong at its

mouth, there is a great mass of ([uartz, whilst schistose (juartz-porphyry
is exposed on the west side of the latter river. At about a (juarter of

a mile south-west uf the Kuribrong Mouth are some small islets

and rocks in the river for about a quarter of a mile along its course,

appirently trending north and south. These consist of reddish,
dark-bi'own, and pur])!e-coloured shales derived either from a felsitic
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mud or a feldspathic tuff. One mile south-west of the Kuribrong, near the
site of the abandoned mission at Ichaura, are the Ichaura or Mission
Rapids. These rapids are over compact quartz-porphyry, which is suc-

ceeded by feldspar-porphyrite about a quarter of a mile south of the

main rapid ; the latter rock is traversed by a broad reef of quartz

running east and west
;

parts of this quartz-reef, which is slightly

auriferous, have been worked for gold at a small stream known as

Anderson's Creek, but without much success.

One mile south of the Ichaura llapids the series of rapids and small

cataracts known as the Cobanatuk Cataracts commences. Near the

foot of Auritout Rapid, the lowest of the series, large quantities of

concretionary ironstone coat the surfaces of quartz-poz'phyry rocks.

Masses of quartz occur in the quartz-porphyry near this place. The
Col)anatuk Cataracts extending from Auritout to Maurasema, the

highest, are over compact quartz-porphyry traversed here and there by
thin veins of quartz, and in j^laces containing a little pyrites. Both
at the Cobanatuk Cataracts and at Ichaura Rapids the sands lying

below them on the sides of the river contain large (juantities of

titaniferous iron-ore, and yield an occasional colour of gold.

From Maurasema to near Pakatuk Cataracts, a distance of about
one and a quarter miles by river, or about half a mile as the crow Hies,

the rocks are fine-grained, compact quartz-porphyry, this is traversed

a little below the lowest Pakatuk Cataract by a dyke of epidiorite

trending south-east and north-west, while a little west of this dyke a

narrow one of similar rock trends east and west. Below the cataracts

a fine-grained diabase occurs, forming some rocks in the river. Near the

diabase-rocks the quartz-poi'phyry is of a schistose character, whilst

the foot of the lowest of the four Pakatuk Cataracts on both sides of

the river consists of compact, fine-grained quartz-porphyry. The
Pakatuk Cataracts are over coarse granitite, a broad belt of which
crosses the river for a distance of about two and a half miles. The
gi'anitite is a handsome grey, somewhat gnei«sose, variety containing pink

porphyritic crystals of orthoclase and microcline, and with veins and
patches of greenish epidote. In places the granitite contains small

crystals of iron and copper pyrites. Near the second cataract from

the foot, a narrow dyke of a porphyrite runs through the granitite,

while a bx'oad elvan of quartz-porphyry traverses the granitite, which

is here very porphyritic, at the third cataract. Al)ove the cataracts

is a series of small rapids, where in places the quartz-porphyry

is traversed by veins of granite.

A little more than two miles from the top of the cataracts the

river crosses a narrow d3^ke of epidiorite, trending from north-

east to south-west ; and in the neighlwurhood of Ekureparu Creek,

about four miles south-west from the head of Pakatuk, the many
rocks which are exposed on the banks and in the river consist of

epidiorite. Near the mouth of the Ekureparu Creek the river flows

for about three miles from the north-west, and about two hundred
yards north of the mouth of the creek a dyke of dial)ase trends north

east and south-west, while about one hundred yards further another
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one strikes across the river from east to west. Between these dykes and

above them exposm-es of altered porphyrite occur, and at a distance of

about a [[uarter of a mile from the creek a very fine-grained compact felsite

is exposed, which has a red-chocolate colour, and much resembles the

so-called "jasper " commonly found in placer-gravels. This is probably

a quartz-porphyry altered by contact with diabase. It is traversed by

a dyke of diabase trending north and south across the river, which has

here a local direction of east and west. For a distance of about one

and a half miles, to near Oewang Creek, quartz-pox'phyry and poi'phyrite,

more or less altered, occur. Near Oewang Creek a l)road belt of

epidiorite is traversed by the river, and the rocks in ifc are covered

with ironstone-conglomerate. Opposite Oewang Creek, and for about

half a mile south of it, epidiorite is seen at intervals, the general trend

of the rocks being north and south. For abofijt a mile to tne south of

this place more or less altered porphyrites occur, and about a quarter of

a mile below Amatuk Falls, on the east bank of the river, a coarse

quartz-granophyre underlies sandstones which dip to the south-west.

On the west bank, at a little distance below Amatuk Falls, there is a

mass of diabase. On the same bank at the foot of the Amatuk Falls,

when the river is low, a greenish rock is exposed, which is an altered

23orphyrite. This passes into a reddish-brown, more or less foliated rock,

jirobably an indurated felsitic mud, or possibly a feldspathic tuff. Upon
this, in places, masses of quartz are found, having a fluted structure

repeated over many parallel layers. These flutings are casts of mark-
ings of a slickenside-nature impressed originally on the soft mud which
here formed the base of the sandstone, and now preserved in secondary

quartz. Amatuk Falls are over some of the lower beds of the great

sandstone and conglomerate formation. Here the sandstone is fine-

grained, with occasional quartz-pebbles, of a red colour, and shows
very clearly, and in places markedly, current-bedding. Not more than
about twenty five feet of the lower beds are exposed in the actual

section at the falls. A sill of diabase intrusive through the sandstone

causes small rapids above the main fall.

For a little over a mile along the course of the river above Amatuk
Falls the rocks exposed on the banks of the river are sandstone, and the

cliffs and the mountains consisting of this. There is an exposure on
the south-west bank of the river, and on a small island in it, of a

very coarse-grained enstatite-diabase, intrusive through the sandstone.

A little distance from here the river flows round the foot of a

great mountain, which shows remarkable cliff-faces of sandstone form-

ing vertical precipices over a thousand feet in height, the mountain
itself being probably more than two thousand feet high. The river

here passes over quartz-porphyry, which underlies the sandstone.

Beyond this place coarse sandstone resembling quartzite is seen on its

banks. About two miles from the exposure of quartz-porphyry a

broad dyke of diabase crosses the river from north-east to south-west,

giving rise to small rapids near Waracabra Island, which itself con-

sists of this rock. The diabase is very coarse and granular, in structure

approaching a gabbro.

M
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From Waracabra to near Waratuk Rapids the only rocks seen are

sandstone ; below Waratuk Ra^^ids the river traverses for some distance

quartz-porpliyry, and the lower parts of the rapids are over this rock.

The main rapids are over coarse diabase, which, in places, has an almost

granitic structure. The variations in its structure are well seen on the

portage-path round the rapids and at the upper landing. Two hundred
yards above the rapids the river passes through quartz-porphyry.

About six hundred yards west of Waratuk coarse diabase is again

seen, and about half a mile from the rapids a dyke of fine-grained diabase

crosses the river from north-east to south-west. Half a mile south-west

of this dyke the river is crossed by diabase of fine texture trending north-

east and south-west. About a quarter of a mile further west diabase

rocks of medium texture are exposed on the north-west bank of the river,

near the moutii of a small creek ; while two hundred yards further

a belt of coarse-grained diabase trending- somewhat west of north occurs.

The hills from nearWaratuk to near this place iti many instances resemble

more r iabase hills than sandstone ones. A little distance beyond
the diabase rounded masses of porpliyrite occur in the bed of the river

and on its south-east bank. Diabase is also seen beyond these exposures

on the northern bank of the river. Three-quarters of a mile from here

a broad dyke, apparently about eighty yards across, of very coarse-

textured diabase strikes north-east and south-west across the river ; and
two hundred yards beyond it a belt of light-red indurated sandstone,

altered to the hardness of quartzite, crosses the river, dipping at an angle

of about 20" to the south-east, this dij) being probably due to the eleva-

tion of the sandstone b}^ the intrusion of diabase which has induraterl

and partially bleached it. For the next three-quarters of a mile only

sandstone is seen, but at a little more than a quarter of a mile from

Tukeit Landing a dyke of very coarse diabase traverses it. All

the rocks at Tukeit, and above and below Tukeit Cataracts, are

much indurated sandstone. The sandstone not unfrequently shows

curre II t-bed ding.

The gorge of the river from Tukeit to the foot of the Kaieteur is

through more or less indurated sandstone and conglomerate. The path

from Tukeit Landing to the Kaieteur Plateau crosses the Orimetuk

Creek at about a mile and a half from the landing. The creek aff'ords

a succession of excellent sections of the sandstone, which is, as a rule,

red in colour and not much indurated. In the course of the creek, up

its gorge at a level of about six hundred feet above the river, there is an
interesting section clearly showing the relationship of the sandstone and

diabase. Here a sill of coarse diabase, about eighty feet in thickness,

cuts through the sandstone. Below the sill the sandstone has lost its red

colour and is bleached ; in places it has been contorted by the intrusive

rock, and for a depth of two or three feet it has assumed the physical

characteristics of quartzite. At the contact the diabase of the sill is very

compact and fine-grained, but this chilled edge is thin, and soon passes

into the coarse-textured rock of which the mass of the diabase is composed.

The upper part of the sill shows another chilled edge, and the sandstone

above it is for some distance bleached and altered to a very hard
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quartzite. Mr. Dunn found more marked signs of the presence of gold

in the sands of this creek just Ijelow the diabase than in any other place

in the sandstone-formation which he examined during the Kaieteur

Conglomerate Expedition. A dyke of diabase very similar to the rock

of the Orimetuk sill traverses the conglomerate at the Waremure Creek

on the Kaieteur Plateau, about one and a half miles from the fall, where

the clastic rocks near it are much indurated.

The path from the Oi'imetuk Creek to the plateau passes over

sandstone to near the top, and then over coarse conglomerate and

pudding-stone.

The excellent account of the Kaieteur Fall and Plateau given b}^

Brown in his " Report on the Kaieteur Waterfall " (p. 278, et seq.,

of the " Geological Reports ") requires no addition. His description

is very complete and accurate.

Many of the mountains in the district explored by IVEessrs. Anderson
and Dunn above the Kaieteur Conglomerate Plateau consist of coarse-

textured diabase or gabbro, as, for instance, the Akobenang Mountain
which rises to a height of 3,250 feet above the sea level. Thin sections

of these rocks which I have examined show that some of the masses

consist of unaltered intrusive diabase, whilst others are of more or less

metamorphosed gabbro. The former are probably laccoliths in the

sedimentary rocks, the latter mountain-masses on the flanks of which
the sandstones and conglomerates were laid down.

The Kurihrong River.—The east bank of this river at its junction

with the Potaro and for a distance of about seventy yards up consists

of quartz, while near the west bank schistose quartz-porphyry^ more or
less altered, is visible. The quartz, which is quite free from gold,

is a mass in the quartz-porphyry. About a quarter of a mile from the

mouth quartz-porphyry and felsite occur which are much weathered.
For the next half a mile or so the bed of the river, which is here broad
and very shallow, is covered with quartz-sand ; whilst very numerous
large angular boulders of milk^^-white quartz and broad sand-banks
interrupt its course. North of the belt of quartz-boulders the river

crosses a dyke of epidiorite trending in a northerly direction. From here
the channel of the river is fairly clear for about a quarter of a mile,

and then is again interrupted \>\ a second belt of sand-banks and
quartz-boulders. One hundred yards above this sericite or quartz-
porphyiy schists are visible at intervals for about two hundred yards

;

whilst at about a mile and a half from the mouth of the Kurihrong
River a dyke of diabase runs south-west and north-east, the rock being
of medium texture. This is succeeded for about five hundred yards
by broad exposures of sericite-schist crossed by a wide dyke, about
eighty yards across, of diabase trending north-west and south-east.
The outer parts of this dyke is a normal ophitic diabase of a fairly fine

texture, weathering into angular blocks, but towards its middle the
rock becomes coarser, approaching in structure to gabbro, and in the
middle of the dyke, where the rock is granitic in its mode of weathering
into great rounded masses, it passes into a very coarse-grained light-
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coloured quartz-diabase having a micro pegmatitic structure. In this

dyke the accumulations of the ferro-magnesian minerals and iron-ores to

the edges of tlie dyke, and of the more acidic constituents to the middle
of the rock mass, are very marked. Half a mile above the diabase dyke
exposures of schistose quartz-porphyry and of sericite-schist occur, which
are intersected by a narrow dyke of diabase. The schists continue at

intervals for about six hundred yards, where three narrow dykes of

diabase are intrusive through them, the dykes trending to the north-

east. For about a mile further up the course of the river the rocks

exposed are, as a rule, schistose-quartz-porphyry, with here and there

quartz-boulders, only one exposure of diabase occurring. For the

succeeding mile or mile and a half, up to the foot of the great series of

the Kuribrong Cataracts, many exposures of diabase of varying

texture occur, their general trend being north-east and south-west.

The Kuribrong Cataracts commence about four and a half miles from
the mouth of the river, and extend along its course round a great loop

for six or seven miles, the distance as the crow flies between the lowest

and the uppermost fall being only a little over a mile. The river

pursues a very tortuous course round the loop, traversing fine-grained

gneiss, and during its passage through the narrow clefts in the rock it

gives rise to eight small cataracts and to numerous rapids. None of

the cataracts are of any i^reat fall, but owing to the narrowness of the

confined channel the water rushes over and through them with very

great force. The gneiss is an epidote-granitite-gneiss at the foot of the

cataracts, and is granitite-gneiss at the middle and top ; it is traversed

by numerous small elvans of felsite and cpiartz-porphj^ry, and here

and there by thin veins and stringers of quartz, of which the

thickest noticed, about eighteen inches across, is at the top of the

series. The quartz of this vein contains only traces of gold.

Towards the middle of the series of cataracts the gneiss is traversed

by two dykes of diabase, one being about five feet across with about one

and a half inches of altered contact rock at its edges, whilst the other,

situated a little lower down the river, where it gives rise to a cataract,

is a great dyke fully fifty yards across ; it is of fairly coarse texture

towards its middle parts and is very compact near its junction

with the gneiss. C. B. Brow^n describes, on p. 200 of the " Geological

Reports," a curious triangular block at the end of one of the masses of

rock in this dyke to which it is joined by a thin neck. This block

occupies at present the same position as it did at the time of his

visit, whilst lower down a similar block, weighing proljably not less

than half a ton, lies in the river, having fallen from the main mass, the

]iarrf)w neck of which shows a clean, comparative!}" fresh fracture.

The chief features of the Kuribrong River in its reaches below these

cataracts is the prevalence of schistose quartz-jjorphyries and sericite-

schists, and of the boulders of quartz which in places obstruct its course.

The district through which the river runs above the cataracts is mainly

a granitic one until it reaches the sandstone-formation, and does not

seem likely to be of value as a gold-producing one.



CHAPTER XVIIl.

THE TIGER CREEK TRAIL AND THE POTARO-
KONAWARUK ROAD.

The Tiger Creek Trail.—The path from Tumatumari to the Tiger

Creek placers passes over two long ridges of diabase, off-sets from the

mass which gives ri.se to the Tumatumari Cataracts, and when nearing

Tiger Creek traverses low-lying land the only rock there seen being

quartz-porphyr3^ After crossing the creek the path follows the course

of the stream, in the bed of which are numerous boulders of diabase, to

the lowest falls which are caused by the creek passing over a ridge of

diabase in a series of leaps, the total drop being from thirty to forty

feet. This ridge is part of the great dyke which, a few miles to the

north-north-west, causes the cataracts at Tumatumari, and to the south

gives rise to the Konawaruk Mountains. Diabase is the only rock seen

for about a mile from here to where a small waterfall occurs. From
above this waterfall to the head of the Top Falls, a distance of about

two miles, the rocks consist of gneiss traversed here and there by
narrow dykes of diabase. A good exposure of the gneiss is seen at the

Top Falls. From these falls to the placers which belonged to the

Garnett Syndicate the path leads over diabase-hills covered in places

with concretionary ironstone-gravels. Here and there in the beds

oi the streams are exposures of quartz-porphyry and felsite. The
ironstone-gravels are frequently auriferous. At the Garnett

Syndicate placers a reef of granular auriferous quartz is exposed.

Samples from this yielded to assay from two pennyweights to sixty-nine

pennyw^eights of gold and from six to fourteen pennyweights of silver

per ton of the rock.

From the Tiger Creek placers to those of Quintette on the Konawak
Creek concretionary ironstone and diabase are the prevalent i*ocks, the

latter occurring in great boulders on the surface, and in the gravels at

the heads of the creeks. About two miles from the Tiger Creek
placers the road crosses an exposure of a friable conglomerate of

rounded qui rtz-pebbles which is apparently of recent origin.

The path from Quintette to Gloria Placer passes principally over
concretionary ironstone and ironstone-gravels. At Gloria Placer, situ-

ated on a tributary of the Handrail Creek, which falls into the Mahdia
Creek, a thin bed of a friable recent conglomerate of quartz-pebbles was
found during the working of the placer, the gravel from which, upon
assay, yielded gold at the rate of five pennyweights to the ton of the
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rock. A dyke of coarse diabase crosses the Gloria Creek between
Gloria Placer and Quintette. The road from Gloria Placer passes over
(]uart7-sand until it joins the Potaro Road about seven and a half miles

from Potaro Landing.

The Potnro-Konawamk Road.—The Potaro-Konawaruk Road starts

at Potaro Landing from a hill of red clay, the degradation-pi'oduct

of diabase, and for some miles the hills traversed by the road, as a rule,

show the same characteristics. In places the hills are covered with
white siliceous sand, and in others with concretionary ironstone. Here
and there, for instance at near the third and fifth miles, boulders of

diabase of varying texture are found in the Ijeds of little creeks crossed

by the road. Jn the valleys, and on some of the hill sides, the road

passes through or over white or light cream-coloured sandy clays clearly

derived from granitic or felsitic rocks. The low hill on which is the

road camp, near the eight mile post, is an example of this. A little

beyond the road camp, at this place, the road passes through a cutting

in red cla^^, containing ironstone-gravels and small boulders of diabase.

Ironstone-gravels on the hill-sides, and red or ochreous clays, are the
prevailing characteristics of the road from here until reaching the
Inflexible Syndicate's Camp. On the roadside from the camp,
descending the hill to the Mahdia Flats, where the placers of the

syndicate are situated, there are some very large boulders of

concretionary ironstone.

Near the Mahdiana workings of the Inflexible Syndicate, south-east

of the camp, a compact felsite and a coarsely crystalline augite-

granophyre, with narrow veins of quartz and with much iron pyrites,

occur. Samples of the latter rock have yielded upon assaying at the

rate of from two and one-eighth pennyweights of gold to the ton to as

much as fifteen pennyweights. In the forest near the Mahdiana
workings there are two very large boulders of conglomerate, or

pudding-stone, resembling in character the conglomerate of the

Kaieteur Plateau. These, pi'obably, are remnants or outliers of tiie

sandstone-formation which in former ages extended much farther in

a north-easterly direction than it does at present.

The Mahdia is a large stream with a north-westerly and south-

easterly course, flowing into the Potaro River above and at a distance

of about three miles south-west of the Pakatuk Cataracts. The
iluviatile deposits of sand and gravel along its course are everywhere

auriferous to a greater or less degree. Unfortunately the flats on the

lower parts of its course are very subject to flooding by the waters of

the Potaro, and hence but little has been done in the way of working
that part. The Mahdia Valley is filled by a fluviatile deposit of sandy
cl-iy of an ochreous colour, which is underlain by auriferous gravels.

The bed-rock of the placers is a light-coloured or bluish-white sandy
clay, evidently derived from the degradation of acidic rocks, probably

of quartz-porphyry. In places the whitish clay is crossed by belts of

sandy clay, which are deep ochreous to dark-red in colour, and which

doubtless represent former dykes of basic rocks.
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Near Hope Placer, and again near the Hospital, rocks are exposed

which consist of coarse-grained augite-gi-anophyre or (|uartz-diabase

infiltrated with carbonates, iron and copper pyrites, and galena.

Specimens from near the Hospital were assayed, and were found to yield

gold at the rate of thirty-three grains \)QV ton. The hillsides near here

are covered with ironstone-gravel,while the hills themselves are composed

of diabase. In the placers of the Rhodius Syndicate, especially in those

situated near the ravines on the hillsides, great boulders of diabase are of

fre(|uent occurrence. From thirteen to about fourteen and a half

miles along the road many exposures of coarse diabase, which in places

approaches the structure of gabbro, and of augite-granophyre are

exposed, whilst from here to the fifteenth mile the rocks seen are more

or less altered quartz-porphyrite and felsite. Jaspery tVlsite is present in

abundance in the gravels at the Strong Hope Placer. About half-way

between the fourteenth and fifteenth mile posts exposures of dark-brown

and purple, compact, or in places schistose, rocks are exposed, which much
resemble the rock seen on the Potaro Ptiver south-west of the mouth of the

Kuribrong. From about the fifteenth mile post to the Divide, a distance

of less than half a mile, the road-cuttings show diabase or its degradation-

products, whilst at the Divide diabase lies over quartz-porphyry.

Grreat boulders of diabase are of common occurrence in the placer-

gravels in this neighbourhood, especially, as at Dispute, near the heads

of the tributary creeks of the Mahdia.
The upper part of the valley of the Mahdia runs between two

mountain ranges, the higher parts of which show bare precipitous clifis

standing out from the surrounding forest. The ranges appear to be

mainly of similar structure. The Eagle Mountain Range on the east

of the road is, up to an elevation of 1,300 feet, of diabase, immense
masses of which are seen in the gullies and creeks. At about this

elevation granitite-gneiss occurs, which has been carried up by the

diabase, and is from two to three hundred feet in thickness. From near

1,500 feet to the crest of the i-ange, a height of 2,150 feet above the

valley of the Mahdia, the rocks, including those of the precipitous

cliif-faces, are of coarse-textured diabase. The structure of the mountain
indicates that during the protrusion of the masses of basic rock, of

which the Eagle Mountain Range, and others which run parallel with

it, consist, a portion of the granitic country, through which the diabase

was thrust, was caught up in it.

A neck of diabase joins the eastern and western ranges of

mountains at the Divide, and a very rocky path through abandoned
placer workings leads into the valley of the Minnehaha, a tributary of

the Konawaruk River, to which it flows in a south-easterly direction.

The Minnehaha has many tributary creeks, on which are aui'iferous

fluviatile deposits. The stream rapidly widens as it approaches the

Konawaruk, where it traverses broad flats where auriferous gravels

occur at considerable depths, which materially militate against the

profitable exploitation of this part of the district.
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The valley of the Minnehaha has been eroded through a district
where quartz-porphyry, porphyrite, and similar rocks were intruded
into and overlaid by great masses of diabase ; and the deposits in it I

represent the degradation-products of these rocks with some sandstone
;

quartz-sand, and pebbles derived from the sandstone formation which
j

is found to the south and west of the district, and which, probably I

once extended over it,
'J'

,



Tlate 24.

[To face yiage 168.

PLACER WORKINGS,

MINNEHAHA CREEK AND EAGLE MOUNTAIN,

KONAWARUK DISTRICT.

Fhul,, hi/ C. 11'. Anderson.





CHAPTEK XIX.

THE KONAWARUK RIVER.

The structure of the Konawaruk River is well seen whilst descending

the river from the southern end of the valley of the Minnehaha to the

Potaro River. Near the junction of the Minnehaha with a tributary

of the Konawaruk, and at Two Mouth, where the latter joins the main

river, the rocks exposed are dark-coloured porphyrites with dykes of

epidiorite and of diabase. From Two Mouth to Jordan's Landing,

a distance of about four miles, the river generally has an easterly

direction, and but few exposures of rock are seei\, the bed of the

river being covered with sand and its course frequently interrupted

by many fallen trees locally known as " tacoubas." The rocks

exposed consist of granitite, varying somewhat in texture but generally

coarse-grained, intersected in places by narrow dykes of fine-grained

diabase, which near contact with the granitite is changed into

compact epidiorite. The placers near Jordan's Landing are worked in

angular quartz-gravel, here and there containing boulders of diabase and
of epidiorite. The path from Jordan's Landing to the Potaro Road,

which crosses over the Eagle Mountain range, runs over hills of

diabase covered with concretionary ironstone and red clay—its

degradation products.

From Jordan's Landing the river flows in a generally north-

easterly direction through a valley, the bottom of which is filled

with alluvial and fluviatile deposits, deep sections of these deposits

being exposed in many places along its tortuous course, chiefly in

its upper reaches. For about half a mile from Jordan's Landing, with

the exception of local deposits of concretionary ironstone, grey granitite

is the only rock seen. For the next mile the bed of the river

is covered with sandbanks, no rocks being seen until a dyke of an
augite-granophyre trending west-north-west and east-south-east crosses

the river. Parallel to this, and apparently in contact with it, a broad
belt of biotite-porphyrite, probably from four to five hundred feet across,

is well seen on the south-west bank a little below an itabo through
which boats have to pass when the river is low. A great mass juts out

into the main stream, and consists of a porphyritic rock with crystals of

greenish and of light-pink feldspar in a dark-grey groundinass, with here

and there nests of chlorite, biotite and epidote. The rock is identical

in character and appearance with one collected Ijy Mr. Anderson from
near Ironside Placer on the Minnehaha Creek.
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Half a mile north-east of the exposure of biotite-porphyrite masses
of graiiitite are visible in the bed of the river, intersected by a narrow
dyke of fine-grained diabase, and changed locally where in contact with
the granitite into epidiorite ; these are succeeded about two hundred
yards further down the river by a dyke of line-grained diabase striking

north-west and south-east. A quarter of a mile Ijelow this granitite is

exposed intersected bya dyke of fine-grained diabase trendingwest-north-
west and east-south-east ; but the actual junction of the two rocks is not
seen, as it has been deeply eioded into by the river. At Wilson's Landing
coarse gre}^ granitite is seen in the river followed by exposures of diabase
oi medium texture, which near the granitite is altered into proterobase.
AVilson's and Caman's Landings are situated at the bases of hills of

dark-red clay, the decomposition-product of diabase or of other basic

rocks. Below the latter place diabase of medium grain trends south-south-
west and north-north-east. In this neighbourhood, ua many places near
the banks of the river, ironstone-conglomerates are of very common
occurrence.

Between Caman's Landing and the head of the itabu at Forty Islands,

or Itabu Rapids, with the exceptions of a small exposure of quartz-
schist, and of others of ironstone-conglomerate, the rocks are hidden by
sand-banks. Above the head of the Forty Islands Itabu quartz-schist

is exposed in the river for about two hundred yards. Through the
itabu and the Forty Islands Rapids quartz-schist is exposed at intervals,

but the bed of the stream is generall}^ covered by ironstone-gravel.

The quartz-schist, both from above the itabu and from among the
islands, is not auriferous. At Forty Islands the river is split up into

numerous small and narrow streams, in which the water flows with
great velocity, producing a large number of small islets between which
the streams are connected by narrow channels.

Half a mile north-east of the foot of Forty Islands the river makes
an S-shaped cvu've, through which it pursues a tortuous course,

the southern end of the curve, for about a quarter of a mile,

being through hornblende-schist, exposures of which are visible at

short intervals. Near Willis s Landing, at the northern end of the

curve, masses of very coarse hornblende-granitite occur, followed

at about one hundred and fifty yards down the river by a narrow
belt of hornblende-schist trending east and west. The hornblende-

schist is auriferous, and yields gold at the rate of two pennyweights
per ton of the rock. The placers near here are worked in fluviatile

sands and gravels deposited at some former period by the river. For
half a mile north-east of Willis's Landing the rocks in the river are

hidden by sand-banks, while for a similar distance to Stout Fall,

exposui'es of coarse granitite occur at intervals.

At Stout Fall the rapids are over coarse granitite with narrow
veins of fine-grained, dark-coloured quartz-porphyry. From here

the river pursues a winding course to the north-east, the rocks

seen being coarse gneiss and gneissose-granitite. These are crossed

by elvans of fine-grained quartz-porphyry, which cause rapids in
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the river about half a mile south-west of Long Falls. The series

of cataracts and rapids, known as Long Falls, extend for about

a quarter of a mile, and along them coarse gneiss or gneissose-

granitite is constantly exposed, a vein about twelve to fifteen inches

across of black, fine-grained quartz-porphyry cutting through the

gneiss at the head of the falls. The river follows a very winding

course through coarse gneiss and gneissose-granitite, the bands of the

latter here and there giving rise to rapids. Tacuba Falls, another long

series of small cataracts and rapids, which extend for about four

hundred yards, are over coarse gneissose-granitite at the head, and over

grey gneiss of medium texture at the foot and lower parts.

Below Tacuba Falls the course of the river is, compared to the upper

reaches, free from sand-banks and fallen trees, and, in consecjuence, rocks

are more frequently exposed. The rocks immediately below the cataracts

consist of coarse granitite, traversed about two hundred yards from the

foot by a dyke of diabase about five feet across, a little below which is an

exposure of fine-grained quartz-porphyry intrusive through the granitite.

About a quarter of a mile below, the granitite is intersected by a dyke

of diabase varying in breadth from eight to ten feet. About a mile

north-east of Tacuba Falls the granitite is traversed by a belt of diorite

and of quartz-mica-diorite or tonalite. This belt is about sixty yai'ds

across, and at its western side consists of a fine-grained dioi'ite which

gradually changes to a coarse-grained quartz-mica-diorite. The eastern

side is much altered by weathering, and is intersected by a dyke of fine-

grained diabase, about thirty feet in breadth, which gives rise to small

rapids. About three-quarters of a mile from the diorite the granitite,

which,varying in texture from coarse to fine, is exposed at intervals along

the course of the river, is traversed by an elvanof quartz-porphyry, twenty

feet in width, giving rise to small rapids, and at a distance of about one

hundred yards from the rapids by a dyke of diabase about twenty feet

across, the intrusive rock being of medium texture. For the next

quarter of a mile of its course the river passes between great masses of

coarse-grained, grey granitite, which in one place are traversed by a

narrow dyke of diabase of very fine texture. Below these exposures of

granitite fine-grained quartz-porphyry is visible about two hundred yards.

About a quarter of a mile from the lower part of the exposure of

quartz-porphyry the coarse granitite, the prevailing rock to below

Temple Bar Cataracts, is traversed by two narrow bands of hornblende-

schist which are about five feet and about eighteen feet, respectively,

in width.

At Temple Bar, at a distance of about two miles from the junction

of the Konawaruk with the Essequibo, the river falls over a mass of

coarse grey granitite, and its course is interrupted by some small

islands, so that it passes down three channels. When the river is very

low the rock is exposed over a large area, and the difierence of level

between the head and the foot of the cataracts is about forty feet. The
broad rounded mass of granitite exposed at the northern fall is fairly

iniiform in structure, ha^'ing, like all the granitites of the district, a moi e

or less distinct gneissose appearance, and showing in places dark-coloured
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patches consisting of basic segregations from the mass ; whilst to the

south of tlie main fall an elvan of dark, fine-grained quartz-porphyry

traverses the rock.

The rocks l)elo\v Temple Bar for some distance down the river con-

sist of granitite similar to that of the cataracts, but at about a quarter

of a mile north-east of them the liver passes over a belt, about eighty

yards wide, of very coarse-textured quartz-diorite. For about a

quarter of a mile from the diorite many exposures of fine-grained

diabase ai'e seen on the banks of the river and in its channel ; then for

about one hundred and fifty yards a dark-grey quartz-porphyry occurs

;

and from it to the mouth of the Konawaruk there are frequent

exposures of diabase, which are in places fine-grained, whilst the rock

of the one near the junction of the Konawaruk with the Essequibo

is identical in texture with that of the dykes which give rise to the

Konawaruk rapids in the latter river.



CHAPTER XX,

THE DEMERARA RIYER.

The lower parts of the Demerara River traverse an alluvial district,

and no signs of rocks are seen lower than Christianburg. There the mill

stream cuts through a highly metamorphosed and silicified felsite or tuff,

resembling an indurated clay, and which contains numerous small masses
of quartz. J. G. Sawkins (p. 52 of the "Reports on the Geology," and
p. 427 of vol. xxvii. of the Quarterly Journal of the Geographical

Society) stated that about two miles above Christianburg a coarse-

grained trap rock is seen near the centre of the river at low water.

This I have not seen. At Three Friends and at Kumaru, near Akaima,
a coarse-grained diabase occurs, while Akaima Hill consists of an
altered felsite or tuff similar to that at Christianl)urg. There are no
exposures of unaltered rock l)etween Kumaru and Seba, the sections on
the banks of the river being generally of alluvial and fluviatile deposits,

although here and there granitic degradation-products occur. At Seba
there is a large exposure of gneissose-granitite showing porphyritic
crystals of feldspar, and containing caught-up masses of gneiss. The
granitite is traversed by many veins of aplite and of pegmatite, and
it forms a rounded hill of about one hundred feet altitude on the east
bank of the river.

Between Seba and the Arisarabu Creek, near which is the Wallaba
Quarry, for a distance of about five miles the banks of the river show-

in places granitic decomposition-products. The rocks at Wallaba
Quarry consist of grey gneiss with intrusive veins of granitite and
of aplite. Both at Seba and at Wallaba the rocks contain small red
garnetSjM'hile at the latter place minute particles of pyrites, both ordinary
and arsenical, and of galena are present. At intervals between Wallaba
and Tiger Hill granitic decomposition-products and greatly decomposed
granite or gneiss are seen. Between three and four miles north of Malali
on the west bank of the river a very ferruginous sandstone, of recent
origin, is visible. At Surakabra, on both banks of the river, a decom-
posed coarse-gi-ained granitite is exposed for about three hundred yards.
On the eastern Hank of Tiger Hill, on the west bank of the river, great
masses of coarse granitite are seen in situ at intervals for about half
a mile

; a broad dyke of diabase penetrates them—an off-set from the
mass which comprises the upper part of Tiger Hill—about two hundred
yards from the most northerly exposure of the graiiitite. From the
south-easterly flank of Tiger Hill to the foot of the rapids at Malali
there are many exposures of diabase of medium texture.
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The Malali llapids ai-e over coarse-textured dialjase at the lowest
rapid, where it contains in places some cau<;ht-up pieces of granite; the
rock becomes much coarser at the second and tliird rapids, where it

contains much diallage, which gives it an appearance that probably
misled Sawkins {Qnartprly Journal of the Geological Society, vol.

xxxvii., p. 427, "Geological Reports," p. 53) into the statement that
the rapids were over "granitoid schist." The top rapid is over
moderately coarse diabase. Diabase extends for some distance up the
river beyond the rapids.

Near the mouth of the Kwitaro Creek exposures of coarse granitite

occur for about a mile and a half along the course of the river. At
SericamVjra, near the Kwitaro Creek, the granitite is traversed by an
elvan of augite -syenite, while at Kurua there is an exjaosure of

pegmatite or gi-aphic granite.

For two miles above the granitite to near Saka many exposures of

diabase occur, the northerly ones trending north-east and south-west,

the southerly ones striking north and south. A coarse diabase in the
Marimai'i Ci'eek trends up the river north and south. About a mile
south of Arampa Hill, at Omakwia, a dyke, about sixty yards across,

of coarsely granular diabase passes through white sandy clay, probablv
the residua from granitic rocks. Near Surabaro Creek a partially

decomposed granite is visible, and from here to Yawarusaru similar

rocks are exposed at intervals, the banks of the river generally being
granitic decomposition-products.

From Yawarusaru the upward course of the river changes from a

southern to a westerly one, and passes in about ten miles to the

Kumaparu path, through a district frequently traversed by dykes of

diabase of varying textures. In this part of its course the bed of the

river and the sides of the hills are in many places covered with
concretionary ironstone-gravel. The diabase from here to the Waracabra
Rapids, varies in texture from fine at Sibalikabra to medium at

Mecropai. At Waracabra it has a coarse structure, and it consists

of quartz-diabase and of very coarse enstatite-diabase. About two
hundred yards above the foot of the rapids the rock gradually changes

into a fairly fine-grained one, where it is last seen at the end of the

Kumaparu path.

From near the end of the Kumaparu path the river resumes

its southerly course, and its banks indicate that it traverses a

gneissose district. About a mile north of tlie great falls of Ororu
Malali coarse hornblende-granitite-gneiss is exposed on the east bank
and at intervals from there to the foot of the falls. The falls are

caused by a great Vjelt of diabase of very coarse texture, which cuts

through the gneissose rocks in an easterly and westerly direction. The
effects of the intrusive mass are distinctly noticeable on the gneiss

at about fifty yards from the contact, and are very marked
near it, where the gneiss assumes a granitic structure, the

foliation gradually becoming obliterated. At the falls near the diabase

the gneiss resembles a porphyritic granitite with crystals of orthoclase

and oligoclase, with rounded outlines surrounded by hornblende and
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chlorite after biotite. Above the falls the diabase has a coarsely

granular structure, and has weathered into rounded masses.

Near its contact with the gneiss its texture becomes finer, the ro3k

weathering into angular blocks ; and it gradually changes to a very

fine-grained basaltic diabase, which in the places of actual contact is a

very compact dense proterobase showing a fluxion structure. The
intrusive diabase mass sends out many narrow veins, which split up
and follow lines of weakness in the gneiss. In these the diabase is

converted into an epidiorite.

The country in the neighbourhood of the Kanaimapoo, Appaparu
and Darina mines consists either of epidiorite, of epidote-hornl^lende-

schist or of quartz-schist and chlorite-schist. It is intruded into by
numerous dykes of diabase which give rise to ranges of low hills.

Quartz veins have been worked at these mines, but on tentative

scales only.



CHAPTER XXI.

THE BERBICE RIVER.
(C. W. Andersox.)

The Berbice River from the Atlantic Ocean has a sinuous course of

about one hundred and sixty miles in a general south-south-westerly

direction to Yowanna Island, and passes through alluvial deposits

consisting of coast alluvium, arenaceous clays and sand beds, an

accurate and detailed account of which is given by C. B. Brown in

Report No. 11 published in the "Reports on the Geology of British

Guiana " by Sawkins and Brown, dated 1875. On the left bank of the

river, opposite Yowanna Island, cliffs occur about ninety feet high,

composed of red ami white coloured clays and sand. About two miles

above, just below Waramuri Itabu, the first exposure of rocks is seen,

situated low down on the left bank of the river ; they consist of an

extremely hard felsite.

In the Waramuri Itabu a blackish coloured sandstone is exposed on

the right bank. Near Kabouriwa inlet the river banks are formed of

whitish clay, and about half a mile above Kabouriwa Creek some rocks

in the river consist of a dark brownish coloured and thinly stratified

sandstone.

For a distance of about four hundred and fifty yards above Kawashi

Inlet a belt of epidiorite extends across the river.

Thence no rocks are exposed in the river for a distance of about

eight miles up to Sirikuru Shallows, where the river flows over a belt

of ferruginous conglomerate. Along- this stretch of river the banks,

during the dry season, are from fifteen to eighteen feet high, and are

composed of broken masses of an admixture of sand and clay having a

rock-like appearance.

About two miles above Sirikuru the river is joined by the Kuruduni

Creek, a large tributary on the right bank. On some hills situate about

two miles up this tributary beds of quartz-conglomerate occur,

containing large pebbles in a siliceous cement similar to that found at

the Kaieteur Falls on the Potaro River. Between the Kuruduni

Creek and Muka-Muka Inlet, near the landing of a path to the

Demerara River, are sonae rock-exposures which consist of gabbro

;

these are mentioned as being the first rocks observed by C. B. Brown

on the river, and are described by him as "greenstone."

Below Hubudi-Kabura the gabbro has been decomposed, giving rise

to high banks of ironstone containing innumerable vesicles, while

between the Kairuni Creek and an inlet of the same name the

unaltered rock again appears.
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About half a mile above Immema-Kabura inlet is a belt of

extremely cuminict felsite, followed by a dyke of diabase which is

exposed near Kuiai Inlet. The lower edge of this diabase consists of a

glassy tachylyte, a form of the rock of extremely rare occmn-ence in the

colony. Ferruginoiis conglomerates and sandstones extend for the next

four and a half miles to near Dallibanna Creek. At this spot diabase

is seen, and extends thence for a distance of about three miles up to

the x\riwa Creek.

Above the Ariwa Creek the river traverses a felsite, having a

tuft-like ap[)earance, indistinctly foliated, and varying in colour from

ashy-grey to purplish and dark red.

Masses of this rock occur on either side of the river up to about

three-quarters of a mile below Deringbang Creek, where they are

crossed by a diabase dyke which extends a short distance beyond the

Deringbang Creek, forming in it, about four hundred yards from the

river, a cascade called Iduri-waddi.

Between Deringbang and the foot of the Marlissa llai)ids the rocks

exposed at intervals are pori)hyrites and quartz-porphyry.

At Marlissa, about thirty-seven and a half miles from Yowamia
Island, large rounded masses of pink-coloured aplite-granite encumber
the river, forming a series of narrow and shallow rapids. Many of

these rocks are marked with so-called Timehri pictures—ancient

writings or hieroglyphics—lightly cut on the surface of the granite.

The ajilite-granite extends for about three miles to near Long
Liquor Rapids, where it is succeeded by feldspar-porphyrite, which
forms the rocky river bed, and extends a distance of about two and a

half miles to immediately above Itabru Creek. There two masses of

this rock jut out and form a narrow passage in the river, about sixty

feet wide, called the Itabru Gate.

Beyond this passage the river expands, on the southern side, into a

bay with a sloping sand-beach, and forms a wide basin, at the extreme
end of which the Itabru Cataract falls through a narrow slanting-

channel cut through masses of feldspar-porphyrite. Another great

mass of this rock extends from the Itabru Cataract, in an almost

straight line along the northern bank of the river basin, to the Itabru

Gate, the weathering of which shows a globular structure, the

balls varying from one to three inches in diameter, being closely

and firmly cemented together. The masses of grey and reddish

feldspar-porphyrite on the south side of the cataract consist of a

much-jointed and compact variety breaking into squares and cuniform
piece.s.

The feldspar-porphyrite extends for about half a mile beyond the

Itabru Cataract, about five hundred yards above which it forms the

Little Itabru Cataract. A small rapid, near an island about a mile

above Itabru Cataract, is formed by greyish rocks of quartz-porphyrite,

and about three-quarters of a mile above this rapid the quartz-porphyrite

forms two great barriers, each about eight feet high and about one
hundred and fifty yards apart, forming the obstructions in the river

knowai as the Capella and Umbrella Cataracts.

N
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The rocks at these catai'acts are vertically jointed and, on the

surface, appear to have a schistose structure. Broken masses of

similar rock, with numerous small outlets through which the water
falls, form a cataract about half a mile beyond known as Winter's

Falls. Some rocks exposed at a small rapid about a mile above
Winter's Fall are green- coloured porphyrite, and about two miles

Ijeyond a long shallow reach of river, known as Savannah Rapids, is

filled with small blocks of similar rock. About half a mile aljove

Savannah Rapids a diabase dyke of about one hundred feet wide trends

across the river.

Above this dyke rocks of compact felsite are exposed as far as the

long and shallow rapid called "Tramway," where j)orphyrite forms
the rocky bed of the river.

Below Manmakuri Rapid felsite also occurs.

At Manmakuri Rapid the rock-formation is feldspar-porphyrite,

and varieties of this rock are exposed at S Rapids (so called from
their shape), Cham])ion Rapid, Guava Rapid, and as far as Haururaru
Creek and Landing, a distance of about nine miles along the river.

Just above Haururaru there is a small belt of granophyre, succeeded by
felsite, which gives rise to a series of rapids known as " Tacuba Falls."

The felsite along this series is much jointed at varyii\g angles, and on
the surface has a schistose appeai'ance.

The great mass of rock forming the upper and lower parts of the

Christmas Cataracts, which are about one thousand one hundred yarrls

in length, is feldspar-porphyrite, vertically jointed in many places, and
varying in colour and texture.

About the middle of these cataracts tlie feldspar porphyrite is

traversed by an intrusive dyke of diabase about three hundred feet in

width, causing a perpendicular fall of about twelve feet.

Rocks of feldspar-porphyrite are exposed at intervals in the river

from Christmas Cataracts to Bullet Tree Creek.

A little below Bullet Tree Creek rocks of porphyrite form shallows

and islands in the river, while at Brown Ci'eek rocks of feldspar-

porphyrite occur.



CHAPTER XXII.

THE STRUCTURES OF THE AURIFEROUS DISTRICTS.

[a) The Xorth- Western District.—The North-Western district

extends from Koriabo on the Barima River, Hoorie Creek on the

Barama River, and the Turabang Creek on the Waini River, on the

east, to the frontier of Venezuela on the west, and has an average

breadth of about thirty-eight miles, whilst its area is somewhat over

three thousand square miles. The gold-bearing formation extends on

the west into Venezuela. It is probable that more extended prospection

will materially add to its recognised area in- British Guiana. In

addition to the main area of auriferous rocks in the North-Western
district there are small outliers of similar rocks such as the Aruka
Hills and the low hills, Mount Everard and Mount Terminus.

The most north-easterly exposures are the Aruka Hills. These

consist of epidiorite which passes in places, as at Maburima and near

the Indian Portage to the Arikita, into hornblende-schist. Whilst
" colours " of golfl are readily found in the gravels of the small streams

which have their sources in these hills, as far as it has been examined
the range cannot be considered as likely to be the source of payable

alluvial deposits. The rocks which compose the range are auriferous,

their contents of gold varying from traces to about 34 grains of the

metal per ton of the rock.

Colours of gold have also been obtained from the laterites of

Mounts Everard and Terminus and of Koriabo, the two former being

residuary deposits from hornblende-schist, the latter from diabase.

The sources of the alluvial gold in the North-Western district are

the residuary deposits from epidiorite and hornblende-schist, diabase,

and in places, for instance, near Arakaka and near Hoorie Creek,

from sericite-schist.

The best known part of the district is the Arakaka Goldfield. It is

here difficult to distinguish between the laterite derived from epidiorite

and the basic schists and that from diabase, but in places this can be

done. For instance, near the Government Reserve at Arakaka the red

clays and accompanying concretionary ironstones have been derived

from epidiorite and basic schists, while those near Monkey Hill have
l^een derived in part from them, and in part from diabase.

The Arakaka Creek flows through a valley, the lower parts of

which contain gravels derived from the residua of epidiorite, horn-

blende-schist and diabase, and, in places, fi^om acidic rock such as

sericite-schist. In the Barima Mine district the higher parts of many
of the hills consist of diabase and its decomposition-products, while the

deeper parts of the numerous small valleys and ravines are cut into the

decomposition-products of the basic schists. In many places it is not

possible to ascertain which of the basic rocks were the principal sources

of the auriferous deposits, as the country consists of a belt of epidiorite

and hornblendic schists intersected by numerous great dykes of diabase.
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The trend of tlie older l)asic rocks is iiorth-iKtrth-west and south-south-

east, whilst the dykes of diabase run approximate!}^ north-east and
south-west. East of Arakaka, as at Manikuru, the older rocks have
been the main sources of the auriferous deposits.

The allu^'ial i^old deposits in the valleys in the southern part of the

district, from north of the Takutu Creek to Mazawini, on the Barama
River, have been derived maitily, if not whijlly, from hornblende-schist

and similar rocks.

The alluvial deposits in the western part of the North-Western district

have, as far as they have been examined, for their source hornblende-

schist and other rocks closely allied to it. West of the Towakaima
Falls, on the Barama River, the gold-bearing rocks are principally

epidiorite and its allies.

Rocks of the same group are sources of gold in the Lower Barama
district, liut in the neighbourhoorl of Hoorie Creek sericite-schist is

the source.

Auriferous Quartz Veins.—The epidiorite and the hornblende-schists

are traversed in many places by thin veins of quartz, and these, not
unfrequently, are more or less auriferous. The basic rocks of the

district contain, in addition, small quantities of gold diffused through
them. In many places the older basic rocks and the later intrusive

diabase have been subject to decomposition to great depth, and where
this is the case, in place of small stringers and thin veins of quartz,

the reddish ochreous clays resulting from the decomposition contain more
or less extensive lenticular masses of quartz, some occurring over

sufficiently large areas to be worthy of the term "quartz reef." The
decomposition of the ferro-magnesian minerals leaves their oxides of iron

either entirely diffused through the mass of the decomposition-products,

giving to them their characteristic colour, or in part segregated out into

pisolitic grains and masses of concretionary ironstone. The gold

originally diff'used through the basic rock has been taken into solution

by percolating waters, and precipitated therefrom either on the surfaces

of minute specks of the precious metal, or with the silica of the

decomposed rock on the thin stringers of quartz which were in the

original rock, converting them into more or less extensive lenticular

sheets of auriferous quartz.

The quartz reef at the Barima Mine has lieen traced from the

decomposed residua of both basic and acidic rocks into the undecomposed
rock, a rather light-coloui-ed actinolite-schist. The country about the

Barima, and the neighbouring mines, is an ideal one for the occurrence

of auriferous quartz reefs as it consists of epidiorite and hornblende-

schist intersected by numerous dykes of diabase.

(h) The Groete Greeh, Guyuni, Mazaruni and Puruni Rivers

Districts.—These extend from the Salt Creek iir the Groete Creek, its

north-eastern extremity, to the sources of the Kopang River in the

north-west, a distance of about sixty-five miles ; in a south-westerly

direction from the Salt Creek to the Issano River, a tributary of the

Mazaruni River, a distance of about seventy-five miles ; from the
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Issano River in a iiorth-uorth-westerly direction, a distance of about
forty-five miles, to the Kartuni River ; and from the latter for a

distance of nearly thirty-five miles to the head of the Kopang. The area

of this district, as far as it is known, is approximately one thousand
square miles. The small auriferous fields on the Kaburi Rivei', the

Samang River and the Jsenaro Creek have a combined area of about
one hundred and sixty square miles. The main source f»f the allu\ial

gold in the district is, as in the greater part of the JSTorth-Western

district, the older basic rocks now represented by epidiorite and
honil)lende-schist. A broad belt of tliese rocks extends in a south-

westerly direction from the Blue Mountains, south-west of the Groete
Creek, to the neighbourhood of the Issano River, a distance, as the

crow flies, of about eighty miles. Many placer claims occur along
this belt, while in it, near the western bank of the Puruni River, the

great mass of highly auriferous quartz worked at the Peter's Mine
occurs. As far as is known diabase is not of much importance as

a source of placer gold in this district, but in the area between
Tinaniu and Paiyuka Cataracts on the Cuyuni River the extrusion

of three or more great diabase-dykes has resulted in the mineralisation

of the granitite-gneiss through which they have passed.

In the north-westerly part of the district liberation of the placer

gold is the result of the decomposition of relatively more or less acidic

schistose rocks, and of consolidated tufis and chloritic-felsites. As a
general rule the placers in this part of the district are not very
productive.

Near the Warden's reserve, south-east of Arawak Matope Cataracts,

placer gold has been derived from sericite-schist and the masses of

quartz contained in it.

The source of gold on the Samang River is probably the residuary
deposits from diabase ; while that in the rich placers formerly worked
by Barnard & Co., near the Isenaru Creek, comes from a mica-gabbro.

Gold occurs in very minute quantities in rocks of all types in

the Mazaruni River district, liut it is seldom sufficiently concentrated
in any of them to give rise on their decomposition to payable placer-

deposits.

(c) The EsiSPipiiho, Polaro, Konawaruk and Demerara Rivera
District.—The principal auriferous area in this district is the highly
productive one which extends from Ararapira Point on the Essequibo
River, to the first cataracts on the Kuriebrong River, a distance
from east to west of al:)out forty miles ; from the south-west end
of the Arisaru Range in a south-westerly direction to somewhat
south of Two Mouth on the Konawaruk River, a distance of a
little more than forty-five miles ; from the latter place in a north-
north-westerly direction to Pakatuk Cataracts, a distance of about
seventeen miles ; and in a northerly direction for nearly twelve miles
from Pakatuk to the lowest cataracts on the Kuriebrong River. Tliis

very important area, in round figures, extends over four hundred and
fifty square miles. There is also a less important and much smaller
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area near Akaiwanna on the EssequiVMj Iliver between Twasinki and
Great Itanime Rapids, which covers some sixty square miles. On
the Demerara Ri\er the only district of any importance is the small

one comprisiiifi aVjout thirty square miles in the neighljourhood of the

Kuniaparu lla})ids, and in which the hitherto only partially de%eloped
mines at Darina, Appaparu and Kainaimapu are situated.

On the Berbice River there is a small area, of which it is not

possible to estimate the extent, lying between the Kuruduni Creek aiirl

the Tdurivvfwldi Cascade, which is somewhat auriferous, but, as far as

is known, not in any place to a payable extent.

The geological structure of the Essequibo-Potaro-Konawaruk district

is far more complicated than are those of the districts situated to the

north-west of it. The placer gold has arisen from the degradation of

the older basic rocks, of the more recent diabase, and largely in places

from that of mineralised masses of acidic intrusives.

Towax-ds the north-east of the district colours of gold have been
found in the gravels of the streams Mowing from the Arisaru Range.
The metal has Vjeen here derived from the degradation of the diabase

of which the hills consist.

The district between Ararapira Point and Kuniaparu Point is

remarkable on account of the numerous, relatively narrow dykes of

diaVjase which traverse it. The diabase of these dykes always contains

minute proportions of gold diffused through the rock, whilst in places

at the edges of the dykes I have found that the proportions present

amount to from one to three pennyweights of gold to the ton of the

rock. This part of the district appears to me to Vje worthy of more
extended examination than it has yet received.

Our knowledge of the geological structure of the Omai District is

more complete than it is of any other part (jf the colony. This is due
to the very extensive exploration work which was carried on by the

German Syndicate, and to the readiness with which their local agent,

the late HonouraV)le J. H. de Jonge, placed at my disposal the details

of the work and large collections of the rock-cores obtained by borings

put down, by the use of diamond drills, to depths of somewhat over

one thousand feet. Dr. Emil E. Lungwitz, of New York, who for

some years was in charge of the development work at Omai, presented

to the colony in 1901 a collection of drill-cores from the bore-holes

which were sunk under his superintendence at Omai, whilst he described

its geological structure in his monograph " Uber die regionalen

veranderungen der Goldlager-statten," and in the " Zeitschrift fiir

praktische geologic" for July, 1900. Mr. E. G. Braddon also added to

our knowledge in his paper entitlefl " British Guiana and its Mining
Development," published in The Mininf/ Journal, Railway and Com-
mercial Gazette, May and June, 1901.

The country in the neighlxjurhood of Omai consists principally of

schistose rocks, intersected by a great roll of coarse-textured granite,

which extends from Kumaka to Krabbu Rapids, a distance of about three

miles. The rock varies in character and composition from a granitite,

containing such small proportions of ferro-magnesian minerals as to be

practically an aplite, to one containing consideraV)le proportions of
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hornblende and of biotite, and approximating to a hornblende-granitite.

Intercalated among the schistose rocks are (luartz-diorites (pi'obably

epidiorites), epidiorites, and hornblende-schists. The mass of the schists

consists of sericite-schist and of chloritic rocks, which are traversed by

thin veins of epidote and zoisite, aiid of quartz with carbonates. In

parts the schists have, been more or less completely cluuiged into

epidosites. The degradation and decomposition-products of the schists

closely resemble those usually formed from the basic rocks of the colony.

At Omai, these country-rocks have been broken through by a wide

dyke of aplite about five hundred yards in breadth, which trends to the

west-south-west and the east-north-east and dips towards the north.

The aplite has been mineralised to a very marked extent, and in parts

consists largely of sericitic mica and quartz, there approximating in

composition to a greissen or to beresite. The original ferro-magnesian

minerals appear to have been sparsely and irregularly distributed

through it, and are now represented by wisps of much-altered biotite

which are present in places in very small quantities, and by occasional

aggregates of epidote with chlorite and extruded iron-ores. In places,

the aplite, during its intrusion, took up and absorbed some of the basic

country-rocks, and there it contains small plates of a pale-blue horn-

blende, and large aggregates of biotite altered to patches of pale-green

biotite, chlorite, and epidote, with here and there much separated

iron-ore.

The mass of the aplite consists essentially of quartz and plagioclase,

principally albite, with abundant secondary white mica or sericite,

which occurs in the feldspar-plates in the form of tufts and I'osettes
;

in places, the sericite is associated with carbonates. Scattered through

the mass are some grains of magnetite and of titaniferous iron-ores,

many patches of carbonates, and crystals of pyrite. It is traversed by
very numerous thin veins and layers of quartz, the ft)rnier, seldom

exceeding fractional parts of an inch in width, preponderating. Gold
occurs in small (juantity all through the aplite in connection with

grains of cupriferttus pyrite ; it is fairly evenly distributed through the

rock, but it is markedly more abundant near the veins of quartz, and
near those places where it is traversed by tongues of diabase, than
elsewhere.

The schistose rocks, the aplite, and the great granite-dj'^ke at

Ivumaka and Krabbu are intersected by dykes and by great masses of

diabase. This rock is intrusive in them, and at Omai, the schists and
aplite were formerly covered by it. It is not possible to definitely state

whether there was only one outburst, or there were repeated intrusions

of diabase, but the extensive mineralisation the aplite has undergone
renders the latter the more probable. The aplite weathers into a

greyish, or, in places, a yellowish sandy clay, easily distinguishable

from the ochreous-red decomposition-px'oducts of the schists and the

deeper red ones of the diabase.

The Omai Goldfield has yielded from the small area of about forty-

five acres which has been worked 58,794 ounces of gold during the

years 1892-1907.
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The Potaro Goldfield is situated in the \ alley of tlie Mahdia, a
fairly large tributary of the P(jtaro lii\er, ilowiiig- in a north-westerly
direction and joining tlie Potaro abo^e and at a distance of about three
miles soutli-west of the Pakatuk Palls. The ^'alley hes between two
convergent ranges of mountains, the higher 2>arts of each oi which show-
bare, more or less precipit(jus clilfs standing out from the surrounding
forest. The main masses of the mountains are of diabase, the western
one l)eing capped with sandstone. They are about two thousand feet

in altitude. The lower part of the eastern range consists everywhere
of diabase, but above the Sti-ong Hope Placers, at an altitude of about
one thousand three hundred feet, a mass of granitite-gneiss, some two
to three hundred feet in thickness, occurs, and is covered hy about six

hundred and fifty feet of coarse-textured dialiase. The contact-rocks
of the granitite-gneiss consist of epidiorite and of (|uartz-diorite of

^•arying texture, resulting from the absorption of parts of the included
mass by the diabase. Near the contact of the gneiss with the diabase
the resultant rock is in places auriferous to a marked degree, the
samples I examined which were taken from tlie tunnel of the Growler
Mine, situated on the margin of the granitite mass, yielding from seven
to thirty-two pennyweights of gold per ton of the rock. The epidiorite

contains cupriferous pyrites in large quantities.

The diabase of the district is intrusive over a large area, through
more or less schistose quartz-porphyries and porj^hyrites. In places

near the contacts of these rocks with the diabase they are minerahsed
to varying extents, and I have examined various samjDles taken from
near the Mahdiana Workings of the Inflexible Syndicate, which yielded
at the rate of from two to fifteen iDennyweights of gold to the ton of

the rock. Near Hope Placer and near the District Hospital a belt of

mineralised, coarse-grained augite-gi'anoph}'re occurs, which yielded,

upon assaying, gold at the rate of one and a hy If pennyweights per ton.

The district to the east of the valley of the Mahdia, in which the
Konawak and Tiger Creeks Placers are situated, consists mainly of

(|uartz-porphyries and of porphyrites, through which great masses and
dykes of diabase are intrusive. The Tiger Creek crosses, at about a
mile above the Tiger Creek Falls, a belt of granitite-gneiss which
extends for about two miles to the Top Falls of that creek. A reef of

granular white quartz traverses quartz-por2)h3^ry near its contact with
diabase at the Garnett Syndicate Placers on the head waters of Tiger
Creek ; the quartz is auriferous, various specimens from it having
yielded to assay from two to sixty-nine jjennyweights of gold per ton
of the rock. The Mahdia valley is separated at the south by a ridge

of more or less compact quartz-porphyry and intrusive diabase from
the head of the valley of the Minnehaha Creek, a tributary of the
Konawaruk River, to which it flows in a south-easterly direction.

This stream has many tributary creeks and its ^-alley rapidly widens
as it approaches the Konawaruk. Several shallow shafts and drifts

have been driven into the country-rock near to and at Ironside Placer
in this valley. Here the contact-rocks derived from quartz-porphyry
and dial)ase are mineralised, but to very varying extents, as upon
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assaying their contents of gold were found to range from about one and

a half to three hundred pennyweights of gold to the ton of the rock.

One drift was driven into a mass of mineralised granite or gneiss, and

samples from it yielded at the rates of from ninety-five to one hundred
pennyweights of gold to the ton.

Although in the Potaro, Tiger Creek and Konawaruk Goldfields no

e\ idence was obtained of the existence of the older, more or less

schistose, basic rocks—epidiorite and hornblende-schist—their presence,

but in quantities subordinate to that of the more recent diabase, is

clearly shown in places near these goldfields ; as, for instance, in the

neighboui'hood of the Ekureparu and of the Oewang Creeks, west of

the mouth of the Mahdia Creek on the Potaro River, and near Two
Mouth and Willis' Landing on the Konawaruk River. The rocks

from these places are auriferous, those from the Konawaruk River

yielding upon assaying about two pennyweights of gold per ton.

The structure of this goldfield indicates that its main source of

placer gold was the enormous mass of diabtise, through which have been

eroded the great valleys of the upper Konawaruk, Minnehaha, Mahdia,

and Tiger Creeks ; whilst the subordinate sources were the older basic

rocks, originally gabbro or diabase, and the mineralised belts of acidic

rocks. Probably the occurrence of the latter in places has given rise

to some of the very rich placer workings of this goldfield.

The small goldfield in the neighbourhood of Akaiwanna is situated

in a gneissose country traversed by a belt of epidiorite, and intersected

by gi'eat dykes of diabase. Here the source of the placer gold was the

decomposition and degradation of both epidiorite and diabase.

The unimportant auriferous area near Kumaparu Rapids, in the

Demerara River district, occurs in a country of gneissose rocks with, as

near Darina, areas of hornblende-schist and, as near Appaparu, of

quartz and chlorite-schist ; through this country enormous outbursts

of diabase have taken place, this rock being present in great abundance
in the forms of bosses, dykes, and sills. At Kanaimapoo, about a

mile north of the Great Falls on the right bank wf the river, quartz-

veins have been worked for gold with not very satisfactory results. The
principal vein ran through a dark-red clay derived from diabase or from
epidiorite into an epidiorite derived from a gabbro or diabase-gabbro,

whence the miners followed it into an altered granitite intersected

by quartz-porphyry, and changed in places int(j a chloritic rock.

The. vein where it traversed the red clay always contained gold,

generally in small and varying quantities, but in places in fairly rich

pockets ; its average contents was about two and a half pennyweights
of gold to the ton. But near the junction of the epidiorite with the
granitite the quartz was richer in auriferous pyrite and in free gold,

and contained as much as thirty-seven pemayweights of gold to the
ton. When followed into the granitite it was found to be practically

barren.

On the Berbice River there is a small area of somewhat auriferous

nature, the country rock of which is a gabbro more or less changed to

epidiorite.

O



CHAPTER XXIII.

QUARTZ VEINS AND MINERALISED MASSES.

Quartz Veins or Reefs.—The auriferous quartz veins, or so-called

reefs, of the colony occur in the majority of cases where the country

consists of gneiss traversed by belts of epidiorite, or of hornblende or

chloritic schists, through which numerous intrusions and outbursts of

diabase have taken place.

North- Western District.—Quartz veins are of common occurrence in

the neighbourhood of Arakaka, in the North-Western district. This

district consists of more or less acidic schists of very varying

character, but generally sericitic, which are bounded on the north-west,

at Mekoreusa or Eclipse Falls, by a great roll of gneissose granite, and
are traversed by belts of epidiorite changed in places to hornblende

and to chlorite schist, through which numerous dykes and sills of

diabase have been intruded. No quartz veins occur in the diabase

whilst in the unaltered epidiorite and hornblende-schist, only, as a

rule, narrow veins and stringers of quartz are found. But veins and
lenticular masses of quartz which are, not unfrequently, rich in gold

are of common occurrence in tlie decomposition-products of the

epidiorite, hornblende-schist and diabase.

Veins of quartz occur in the granitic-gneiss and acidic schists, but

where they are seen in the unaltered rock they are either practically

barren or are auriferous only to a slight extent.

B(»th the structure of the district and the petrographical examina-

tions of its rocks indicate that the schists are of earlier origin than is

the granitite of the district, and that the diabase was intruded later

thi-ough them. The older basic intrusions, represented by the belts of

epidiorite and hornblende-schist, are more or less auriferous. The gold

is present in part in the numerous threads and narrow veins of

pyritiferous quartz which traverse them, but it is also present diffused

through the rock. Whether the gold was an original constituent of

the rock, or whether it was introduced into it during and after the

granitic intrusions in the neighbourhood, it will not be possible to say

until more extended examinations of the district have been made.

The quartz veins which occur in the granitite-gneiss and sericite-

schist of the district are either usually magmatic quartz veins, due to

granitic intrusions, or are fissure-veins. Some of the larger veins,

traversing epidiorite and hornblende-schist, may be magmatic quartz

veins, whilst others are fissure-veins which have been subjected to

secondary enrichment. Where the country rock traversed by these

veins has decomposed to a great depth their size has been largely
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increased, having been added to by silica dissolved from the decomposing

rocks by percolating waters. At the same time as silica was thus

deposited a concentration and deposition of the gold contained in the

decomposing rocks took place, and thus the quartz veins became enriched

in this metal in proportions varying with those present in the country

rock, with the result that the veins found in decomposed epidiorite and

hornblende-schist are, as a rule, i-icher in gold than are those found in

decomposed acidic rocks. A vein at the Barima Mine was enriched so as

to yield gold at the rate of thirty-one ounces to the ton. The supposition

of secondary enrichment is supported by the fact that the very friable

secondary quartz which, not unfrequently, forms the hanging walls of

the true veins of quartz in the Arakaka district is, as a rule, richer in

gold than are the veins themselves.

The veins of quartz which traverse the dark-red decomposition-

products of the basic rocks are frequently very rich in gold at and near

their outcrops, these parts being far more auriferous than are the

remaining portions of the veins. Similarly the talcose selvages of these

veins are often highly auriferous.

Cuyuni River District.—Few quartz veins were noticed during the

examinations of the Cuyuni River district, and these were mainly thin

segregation veins in decomposed porphyry, porphyrite, and schists

derived from them. Narrow veins were seen in hornblende-schist at

the Arimu Cataracts and at the Arawak Matope Cataracts. Evidence

was obtained that those of the former carried gold in small amount,

and that some of those at Arawak Matope were magmatic quartz veins

derived from neighbouring granitic intrusions.

Veins of quartz traverse hornblende-schist at Markabu Island, and

near the mouth of the Oko Creek, which yield gold in quantities varying

from traces to about fifteen grains to the ton of quartz.

At Wariri somewhat auriferous quartz, in veins and as a large

lenticular mass, occurred in a red clay, the decomposition-product of an
araphibolite. Veins of quartz traversing quartz-diorite, near to Wariri,

yielded gold uj^on assay at the rate of fourteen grains to the ton of rock.

Masses of quartz occur in the mineralised granitite-gneiss near

Paiyuka, but are practically barren. Between Paiyuka Cataracts and
Popekai Rapids the gneiss is traversed in places by pegmatite veins

which pass into magmatic quartz veins. Great masses of white quartz

also occur in this part of the river's course, and one at Quartz-stone

Island contains numerous nests and needles of schorl. They are,

so far as regards their outcrops, practically barren in gold.

The MazanDii-Fiiruni District.—In the gneissose and granitic

rocks, through which the Mazaruni flows in the lowest parts of its

course, veins of pegmatite and of aplite passing into veins of quartz are

of frequent occurrence, but with the exception of a wide vein of

quartz near Kalacoon they are, as exposed, all practically free from

gold. The Kalacoon vein yielded upon assay at the rate of thirty-six

grains of gold to the ton of quartz. This vein appears to be an off-set
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from the pegmatite dyke exposed in Kalacoon Bay. Like the great

majority of gold-bearing veins in British Guiana it occurs in the

immediate vicinity of hornblende-schist, a belt of which is exposed at

Bartika Point.

There are two veins of quartz which run through gneiss exposed

in tlie channel of the river above Itaballi Rapids. The outci'op of

one yielded gold upon assay at the rate of ten grains, whilst that of

the other gave 9*5 pennyweights per ton of quartz. These auriferous

veins are in the neighbourhood of a complex of diabase dykes

intruded through the gneiss.

For about nine miles above Turesi Cataracts to the lower end of

the Marabisi Channel the Mazaruni River traverses a country made up
of quartz-diorite, more or less schistose in character, epidiorite, amphi-

bolite and hornblende-schist, and traversed by numerous dykes of

diabase. This structure appears to extend across counti-y in a northerly

direction to the Puruni River, where the breadth of the belt of basic

rocks is about seven miles. The country is traversed by many veins

of quartz,—the rock of the outcrops of every one of those which I

examined being more or less auriferous.

Some miles further up the river at the south-west end of Issano

Island there is a vein of quartz, varying from three to ten feet in

breadth across its outcrop, which traverses a chloritic schist. The vein

is auriferous, specimens from its outcrop yielding upon assay gold at

the rate of three pennyweights to the ton of rock. It has the typical

appearance of a fissure vein.

From near the mouth of Tiger Creek to near Barnard's Landing

the Puruni River passes through country similar to that above Turesi

Cataracts on the Mazaruni. The country is traversed by veins of quartz,,

all of those I examined being auriferous. Towards the northern end

of this broad belt of basic rocks the great mass of auriferous cjuartz and

the extensive quartz veins now being worked as the Peters Mine occur^

the country rock of the veins being a chloritised hornblende-schist.

The Quartz Veins of the Esseqtdbo, Potaro and Demerara

Districts.—Veins of quartz, which are somewhat auriferous, occur in

a gneissose country at Karati and at Saxacalli Points on the Lower
Essequibo River. Samples from their outcrops yielded at the rate

of forty grains of gold per ton of quartz.

In the augite-granitite rocks exposed on Black Creek Branch of the

Groete Creek, and in the gneiss exposed in cjuarries on the Lower

Essequibo River, veins of pegmatite traversing them pass gradually

into magmatic quartz veins. As far as I have examined these

quartz veins they are not gold-bearing. A great mass of quartz,

probably of this type, is exposed on a small island near the northern

boundary of the Penal Settlement. The quartz is not gold-bearing. South

of Arisaru gneiss is traversed by a vein of noii-auriferous quartz.

At Omai three quartz veins were discovei-ed in a laterite covering

aplite. These veins were followed for some distance from the laterite

into the aplite, in which rock they gradually pinched out. They were
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studied in detail by Dr. E. E. Lungwitz, from whose published accounts

most of the following details have been taken.

The principal one—the Arzruni Reef—was about two feet in

thickness, and dipped at about twelve degrees to the north-west.

The other veins were approximately parallel to this one. The rock of

the Arzruni Reef was of wonderful richness in gold, but the metal was
very irregularly distributed through it. Large samples from it

examined in the Government Laboratory in 1895-96 yielded at the

rate of fifty-two and a half ounces of gold to the ton of quartz. The

gold in it was coarse-grained and was accompanied by a good deal of

telluride. The minei-al seheelite occurred in places in the veins in

some quantity. The gold was found in the vein in large and

enormously rich ore-pockets, in which the metal was associated with

numerous crystals of iron pyrites. The bulk of the quartz in the vein

was almost free from gold. The examination of one of the rich

pockets was described by Lungwitz in the following words :

—

" The quartz was much cracked at the ore-pocket, and showed a good
deal of ' paint-gold.' . . . The specimen was broken up, and every jjiece of

quartz was left out which appeared to be quite free from gold and gold-ore,

and assays of the quartz were obtained of from two dollars to three dollars

(two to three pennyweights) per ton, whilst the test of the whole specimen
had given us a result of twelve thousand dollars (six hundred ounces) or

more per ton. The origin of the gold must be sought for with that of the

formation of the iron jiyrites, for not only at this pocket, but also at other

places where this vein was opened up, it was evident that the gold ore,

whether as pure gold or as tellurium ore, was closely connected with pyrites.

When the pyrites crystals out of the pocket were assayed, after having been

completely freed from all visible gold, the results were little better than

those from the pure quartz. In the same way, after removal of the pocket,

the adjacent parts of the lode were found to be poor." (Uber die Regionalen
Vernnderungen der Goldlagerstatten,1899, p. 13.)

The aplite at Omai is traversed by very numerous thin veins of

quartz, all of which are auriferous.

At the Tiger Creek Placei-s of the Garnett Syndicate there is a very

extensive reef, or vein, of bluish quartz, which is auriferous—in places

to a marked extent. This vein ti'averses a decomposed metamorphosed
quartz porphyry. Its contents of gold was found, upon assay, to vary

from two to sixty-nine pennyweights per ton of quartz. In addition

to quartz, the rock of the vein contains muscovite of the sericite type.

Some specimens from it have the appearance of a silicified pegmatite.

It is probably an auriferous magmatic quartz vein.

At a small creek called Anderson Creek, a tributary of the Potaro
River, there is a vein of somewhat auriferous quartz traversing clay,

the decomposition-product of feldspar porphyrite.

As a rule, quartz veins which are auriferous appear to be far from
common in the Essequibo and Potaro Goldfields, although angular
blocks and great masses of non-aurifei'ous quartz are of frequent

occurrence, as, for instance, at the mouth and along the lower parts of

the course of the Kuribrong River. These generally are in sericite-

schists and otherwise altered quartz-porphyries and porphyrites.
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Auriferous (juartz veins have been discovered in the Demerai'a Gold-
field at Kanaimapu, Appaparu, and Darina, in a district about three

to four miles north of the Great Falls at Ororu Marali, and have been
worked to some extent. The richest vein at Kanaimapu was in a
deep-red laterite, 23robably the decomposition-product of epidiorite or

possibly of diabase. Its average contents was about twenty-four

pennyweights of gold to the ton of quartz. The principal vein

occurred in a similar dark-red clay, and passed through an altered basic

rock into a more or less mineralised granitite, intersected by veins of

fine-grained quartz-porphyry. The quartz veins, where in the red clay,

were everywhere more or less auriferous, rich ore-pockets, some yielding

as much as four to five ounces of gold to the ton of quartz, occurring

here and there in them ; but the average contents of the princi^^al vein

was only about two and a half pennyweights to the ton of quartz.

The quartz of the vein near the contact of the basic and acidic rocks

was fairly rich in gold and in pyrites, assaying about thirty-seven

pennyweights of metal to the ton, but the vein in the acidic rock

proved to be practically barren, not yielding more than one pennyweight
of gold to the ton.

The auriferous quartz veins at Darina are in epidiorite and horn-

blende-schist, whilst those at Appaparu traverse quartz-schist and
chlorite-schist. The country in which these veins occur is intruded by
numerous dykes of diabase.

Gold-bearing Mineralised Masses.—The Essequibo-Potaro-Kona-

waruk Gold Fields are remarkable for the occurrence in them of

auriferous mineralised masses of acidic, and, in places, of basic rock.

The principal of these at present known is the one at Omai, the

general geological structure of which has been already described.

The mineralised rocks at Omai consist chiefly of aplite intruded

through a country of epidiorite, chlorite and sericite schists, these

being also mineralised to a greater or lesser extent. The mass of

aplite has been proved to a depth of nearly one thousand feet,

and in its widest part has a breadth of about five hundred yards.

It, in common with the country rock, is traversed by intrusive

dykes, sills and veins of diabase, which at one tiuie covered the

district, but has since largely been removed by decomposition and
detrition.

The altered aplite has a specific gravity of from 2-69 to 2-75, and is

a light-greyish coloured, fine-grained granitic rock, containing veins of

quartz and of carbonates, with small crystals of cupriferous pyrites

generally, though very irregularly, distributed through them. It is

made up of very abundant clouded j^lates of plagioclastic feldspar,

largely albite, in places some small plates of orthoclase and a little

mici-opegmatite ; irregular patches of original quartz showing strain-

shadows which are, in places, moi'e or less granulated ; many inter-

stitial patches of secondary (juartz ; a very few small wisps of more or

less altered, generally chloritised, biotite ; and some grains of magnetite

and of titaniferous iron ore. Practically all the feldspar-plates contain
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secondary muscovite (sericite) in abundance in the forms of tufts and
rosettes, whilst in parts the original alkali feldspar of the rock is

replaced almost entirely by patches of sericite. Small granules of

epidote and of zoisite are present in parts of the aplite in some
abundance, but these minerals are, as a rule, only sparsely distributed

through the rock. Some parts of it contain only a few plates of

carbonates, in others, they are abundant, whilst in places they, in

company with quartz, form veins traversing it. Cupriferous iron-

pyrites in the form of small cubical crystals occurs all through the

aplite, in parts being only sparsely distributed, in others, especially in

and near the veins of carbonates and quartz, being present in relative

abundance.

The jjatches of original quartz in the aplite generally show strain-

shadows, whilst the lamellae of the feldspars are usually bent and not

unfrequently broken.

Some of the specimens from the deeper parts of the mass of the

aplite have more the characteristics of a granitite than of an aplite.

They contain a few plates of a pale-blue hornblende, a few laths of

muscovite, and many patches of biotite—much altered and largely

changed to aggregates of pale mica, chlorite and epidote, with, in

places, the extrusion of a good deal of magnetite.

The portions of the mass richest in ferro-magnesian minerals, when
examined in thin slices under the microscope, supply evidence that

these minerals represent portions of the country rock through which
the aplite was intruded, and that they were taken up and absorbed by it.

Two complete analyses of the aplite have been made in the

Government Laboratory with the following results :

—
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The carbonates present in the first of these were separated and
were found to amount to 14-33 per cent, of the rock. They were made
up of 3-03 of iron carbonate, 8-89 of calcium carbonate, and 2-41 per
cent, of magnesium carbonate.

The rock is essentially an aplitic phase of the widely distributed

rock named by J. E. Spurr "Alaskite," which is not unfrequently
auriferous. Probably the Arzruni quartz reef at Omai, which contained
gold, with tellurides, iron pyrites and scheelite, was an example of a
highly auriferous magmatic quartz vein traversing alaskite.

Many samples of the mineralised aplite were examined in the
Government Laborator}', and, where free from veins of quartz, yielded

upon assay at the rate of from one to eighteen pennyweights of gold

per ton of the rock. The greater number of them, however, yielded

only at the rate of from oiie and a half to two and a half pennyweights
of gold per ton.

I have made most careful microscopical examinations of many slides

cut from the aplite at Omai, and have failed to find in them any
indications that the aplite was enriched by injections of micropegmatite
after it had attained a pasty state ; but the numerous veinlets of quartz

which traverse it may be, in part at any rate, the final consolidation

products of the original intrusions, and as they are markedly richer in

gold than is the bulk of the rock, the residual quartz-liearing solutions

which gave rise to them may have carried the precious metal in higher
proportion than did the mass of the intrusion.

The Omai aplite shows signs of two changes :—

•

{a) Metamorphism, resulting in the production of sericite in

abundance, and the almost total conversion of alkali-feldspar

into muscovite. This change appears to have been accompanied
by an infiltration of quartz and probably of part of its gold.

{!)) Infiltration, probably from the decomposition of the diabase

above it, of the carbonates of calcium, magnesium and iron,

with silica and auriferous pyrites. This was probably accom-
panied by enrichment by gold derived from the diabase ; whilst,

as shown by Dr. Lungwitz, the undecomposed mass of aplite

was further enriched by downward infiltration of the metal
from the mass of aplite, now decomi^osed, which covered it.

The quartz-diorite and epidioi'ite of the country, at Omai, generally

do not show signs of having been afl'ected to any marked degree by the

intrusion of the aplite, they are traversed, however, by thin veins of

quartz, and in places by white and yellowish-white veins of a coarsely

crystalline mosaic of zoisite and epidote, with some cak-ite and very

thin films of quartz.

The epidiorites and quartz-diorite, probably, were derived from a

basic hornblende-porphyrite, some of which, in a slightly altered

condition, was traversed in the deeper parts of a boie-hole driven through

aplite into epidiorite at Omai.

At some distance from the aplite the country consists largeh' of

chlorite and of chlorite-epidote schist. These are highly metamorphosed,
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and ofi'er no reliable evidence as to their origin. They are traversed by-

thin veins of quartz and of carbonates, and by others of epidote, zoisite

and carbonates. They contain numerous patches of carbonates and

a few minute cubes of pyrites.

In a few places the bores at Omai traversed laj^ers of sericite-rock

and of sericite-sehist. These appear to have been originally feldspar-

porphyrite, possibly apophyses from the aplite mass.

The diabase of Omai is a normal ophitic diabase, varying in texture

from coarsely crystalline, approaching gabbro in structure, to fairly

fine-grained. Where narrow veins of diabase traverse the country rocks

it is either of the tholeite type or a very fine-grained augite-porphyrite.

Assays of average samples of the difl^erent varieties of rock of the

cores from the holes were made in the Government Laboratory, with

the following results in grains of silver and gold per ton (2,240 lbs.) of

the rock :

—

Kind of Rock. Silver. Gold.

Epidiorite

Epidote-chlorite-schisl

Sericite-sehist

Feldspar-porphyrite

Aplite (bore-hole No. 2)

Aplite (bore-hole No. 1)

Diabase

15
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Near Smith's Post Island on the south-eastern edge of the granitite

belt at Kumaka, on the north-western side of which Omai is situated,

a mineralised aplite or alaskite also occurs. The rock is of specific

gravity 2*7, and has the following composition :

—

Smith's Post
Island.

Silica 68-99

Alumina 18-29

Iron peroxide ... ... ... ... ... 2-1

Iron protoxide ... ... ... ... ... 1'62

Magnesium oxide ... ... ... ... "40

Calcium oxide ... ... ... ... ... 4-75

Sodium oxide ... ... ... ... ... 3-15

Potassium oxide ... ... ... ... '09

Water -14

Carbonic anhydride ... ... ... ... 1-10

Titanium oxide ... ... ... ... trace

Phosphoric anhydride ... ... ... '004

Iron sulphide ... ... ... ... ... -004

Manganese oxide ... ... ... ... Nil.

Copper oxide ... ... ... ... ... Nil.

100-638

The rock is a rather compact greenish one with small white specks

of feldspar, and with here and there veins of calcite and others of

quartz. It possesses a granitic texture, and consists of cloudy patches

of oligoclase with inclusions of epidote and sericite ; irregular patches

of quartz, which are generally granulated, the larger ones showing
strain-shadows ; scattered patches of epidote with chlorite : and
some grains of titaniferous iron with leucoxene ; whilst carbonates are

present as alteration-products.

The carbonates in it consist of 1 per cent, of calcium carbonate and
1*26 per cent, of magnesium carbonate.

The Smith's Post Island mass of alaskite proved to be non-

aui-iferous at its outcrop ; but as Lungwitz's observations showed that

in the outcrop of the aplite at Omai, at " about ten feet from the tunnel

mouth the proportion of gold was nil, something like fifty feet from the

starting point of the tunnel it was just demonstrable, and about ninety

feet into the interior just weighable ; from now on, the decomposed
mass changed gradually into aplite, and the contents of gold in this, as

it passed into rock, quickly increased," its barrenness there cannot be

accepted as proof that the deeper parts of it may not be auriferous.

Like the Omai mass the Smith's Post aplite shows no signs of

impregnation with micropegmatite.

Near the Mahdiana Workings of the Inflexible Syndicate, south-east

of the present camp, a cut was made through compact felsite into

a coarse-textured granophyre, which is intersected by numerous narrow

veins of quartz, and contains much iron pyrites. Samples of the

granophyre which were assayed yielded at the rate of from two and one-

eighth pennyweights to as much as fifteen pennyweights of gold to the

ton of rock.
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The granopliyre consists of a ground mass of micropegmatite, con-

taining much quartz, in which are numerous broad plates of labradorite

generally much clouded and containing sericite, a very few granules of

augite with biotite, epidote and chlorite (delessite) in patches, some
grains of titauiferous iron, much leucoxene in small aggregates, a few

prisms of apatite and some patches of carbonates with man}^ gi'ains of

pyrite. It is tra^•ersed by the veins of secondary quartz containing

numerous small cubes of jjyrites.

Tlie granopliyre has the following composition :

—

iSilica ... ... ... ... ... ... 75"62

Alumina 14-05

Iron peroxide ... ... ... ... ... '33

Iron protoxide ... ... ... ... ... 2"82

Magnesium oxide ... ... ... ... '40

Calcium oxide ... ... ... ... ... 2'79

Sodium oxide ... ... ... ... ... 1"97

Potassiiim oxide ... ... ... ... ... '44

Water -26

Carbonic anhydride ... ... ... ... '93

Titanium oxide ... ... ... ... ... traces

Phosphoric anhydride ... ... ... ... '009

Iron sulphide ... ... ... ... ... "06

Manganese oxide... ... ... ... ... trace

99-679

The sample analysed yielded at the rate of fifty-one grains of gold

to the ton of rock.

Near Hope Placer and on the Potaro-Konawaruk Road, near the

hospital, masses of coarse-grained granopliyre occur. These contain

veins of carbonates, with many crystals of iron and copper pyrites and
of galena. Specimens from near the hospital were found to yield gold

at the rate of thirty-three grains per ton.

The granophyre is a dark-coloured compact rock, having a specific

gravity of 2-72. It is made up of large and broad plates, and smaller

laths of plagioclase, in a ground mass of micropegmatite and interstitial

quartz. The larger jDlates of feldspar are, in parts, sericitised, and are,

in many places, deeply corroded into by the micropegmatite, whilst the

smaller ones are of later origin and have crystallised out from it. As
accessories, it contains j^atches of delessite, some grains of titaniferous

iron-ore, small aggregates of leucoxene, a few prisms of apatite, and,

in places, many small cubes of pyrites. It is traversed by thin veins

of carbonates, which mineral occurs also in patches.

The mineralised masses at Inflexible and near Hope Placer, in the

valley of the Mahdia, show evidence of the intrusion of quartz and
feldspar after the partial solidification and alteration of the feldspar

of the original pasty mass. These rocks are now granophyres, with
clouded sericitised crystals of plagioclase-feldspar, surrounded by
clear micropegmatite. The gold which is diiiused through them
was probably brought into them b}^ the magma of highly quartziferous

micropegmatite. The carbonates of calcium and magnesium present in



196 The Geology of the Gold Fields of British Guiana.

the rock are probably infiltration-products from the great masses of

diabase which once overlaid them, and which are now represented by
great depths of laterite in the forms of more or less auriferous red and
ochreous clays and concretionary ironstone, whilst the gold in the
granophyi-e may have been enriched by infiltration of some of that
originally present in the diabase, and by impregnation during its

extrusion.

Mineralised masses occur at and near the Ironside and Providence
Placer workings in the Minnehaha Valley. These are mineralised
pDrphjrry, aplite and granitite, and in parts are very rich in the
precious metals. The mean contents of the samples examined
in the Government Laboratory were sixty-five pennyweights of gold
and twenty-three pennyweights of silver per ton of the ore, but the
proportions varied widely in different samples^—^from thirty-one grains

to three hundred pennyweights of gold, and from twelve grains to one
hundred and fifteen pennyweights of silver.

Samples of minei'alised and weathered granitite from Providence
yielded from ninety-five to one hundred pennyweights of gold per ton
of the rock.

The original mineralisation of these masses resembles that of the

Omai aplite, and is due to similar causes, and, in addition, the rocks

have undergone enrichment during the extrusion and the subsequent
decomposition of the vast sills of diabase through which the valley of

the Minnehaha have been eroded.

In places in the Potaro gold district mineralised masses of basic

rocks occur. One of these is at the Growler Mine, situated about 07ie

thousand three hundred and fifty feet above the valley of the Mahdia,
on the Eagle Mountain range. It consists of epidiorite of varying
texture, passing to quartz-diorite. These rocks are near the contacts

of diabase with an enormous caught-up mass of granitite-gneiss. The
coarser-grained varieties consist of dark-green, green, and olive-green

hornblende, some biotite, a little muscovite and a few plates of augite :

patches of quartz, showing strain-shadows ; large plates of plagioclase-

feldspar, clouded with sericite ; with magnetite, sphene, a few pi'isms

of apatite, some chlorite, and a little epidote as accessories. The
finer-textured varieties of the rock contain numerous small cubes of

pyrites, and are auriferous, the samples examined in the Government
Laboratory yielding from seven to thirty-two pennyweights of gold,

and from three to twenty pennyweights of silver per ton of the rock.

In the course of the Konawaruk River near Willis' Landing
epidiorite and hornblende-schist occur, which are auriferous, yielding,

upon assaying, gold at the rate of two ^pennyweights per ton of the rock.

In the Cuyuni River district between Tinamu and Paiyuka
Cataracts an area of a more or less mineralised granitite-gneiss occurs,

the mineralisation of which is due to intrusions of diabase. The gneiss

is much altered by the diabase, its original ferro-magnesian minerals

are completely destroyed, and are now represented by patches of

minute granules of magnetite and augite, whilst the feldspars are

darkened by the development of innumerable exceedingly minute
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glassy inclusions and gas-bubbles throughout their mass. The gneiss
at some distance from the diabase yielded upon assaj'ing at the rate of

four grains of gold per ton, whilst samples taken at the cataracts from
near the contacts of the gneiss and the intrusive diabase yielded at the
rate of seventeen grains of gold per ton of the gneiss.

Mineralised masses of country rock such as those described are
doubtless of great importance as sources of gold, especially in the
central districts of the Colony.



CHAPTER XXIV.

THE PLACER DEPOSITS.

The North-Western Goldfields.— Compared with the other goldfields

of the colony the contour of the North-Western district is relatively

even ; the creeks and their tributaries are of low grade, and hence the

natural facilities for the economic treatment of placer gravels are not

equal to those in the more hilly districts.

In the placers in the neighbourhood of Arakaka the gold-bearing

gravels are usually covered by from two and a half to four feet of a

heavy clay, ranging in colour from yellow to red, and which is frequently

underlain by bluish clay resting directly on the gravel. The gravels

are from two to two and a half feet in thickness, and carry approximately

one and a half to two pennyweights of gold per cubic yard.

At the Manikuru Placers the gravels, as a rule, are covered by
yellow to reddish clay of very varying depth, usually ranging from

two to seven feet, but which, in places, are as much as fourteen feet in

depth. The gravels also vary greatly in thickness, from two to seven

feet, and are of about the same richness as those near Arakaka. The
Warimba Placers are of similar character to those on the Arakaka side

of the river.

The constituents of the gravels are quartz in great predominance,

concretionary ironstone, and hei-e and there pebbles of more or less

altered basic rocks. In the upper parts of the creeks and of their

tributaries the ((uartz pebbles in the gravels are usualh^ coarse and

angular, and show no signs of having travelled far from their places of

origin. The quartz pebbles in the gravels of the lower reaches, and

the flats of the creeks and streams, are also more or less angular and,

as a rule, only slightly water worn. As the river is apprt»ached the

pebbles become more water-worn.

In the higher placers the gold in the gravels is coarse and in many
places nuggety, while in the lower ones it is usually in line grains,

although fair-sized nuggets have been found in them. The largest

nugget found in these districts weighed about ten ounces.

The placers in the higher parts of the Barima River, near the

Five Stars and Jimbo Creeks have given high ^^ields of gold. The
characters of the placer deposits resemble those of the lower districts,

but great boulders of epidiorite and of hornblende-schist occur in them.

The gold-bearing gravels on the average are about two and a half feet

in thickness. The gold found in them is usually coarse and nuggety.
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and is very irregularly distributed through them. Very large nuggets,

one of which weighed 333 ounces, have been found from time to time
in this district.

The placers in the Barama River Districts usually have from two
to as much as eight feet of yellowish to bluish clay over the gravels.

In the flatter and lower parts of the district, as near lanna and Hoorie
Creeks, in place of the clay, white quartz sand and whitish sandy clays

and sericitic earths are found, their thickness being from three to four

feet. The gravels consist, as a rule, of coarse, sub-angular white and
bluish-white quartz pebbles, and along some of the creeks are accom-
panied by boulders of hornblende-schist. The gravels vary in depth
from one to four feet, whilst their yield of gold varies from two and
a half to four pennyweights per cubic yard, the metal being
usually coarse.

The Groete Creek and Ginjuni River Placers.—The Groete Creek
Placers are situated on White, Black, and Salt Creeks. They have
from two to five or six feet of reddish-brown or of yellowish clay above
the gold-bearing gravels. The gravels are usually about two feet in

thickness, and consist of coarse and of fine, more or less ferruginous,

angular pieces of quartz, with fragments of hornblende-schist and
irregularly shaped pebbles of concretionary ironstone. In places the
upper parts of the gravels are cemented by concretionary ironstone.
The (juartz of the gravel occasionally shows visible gold. The gold is,

as a rule, very fine and is sparingly distributed through the gravels

;

but in places the pay-dirt has yielded from one to one and a half
pennyweights of gold to the cubic yard.

The Cuyuni River Placers are situated on the Oko, Arawak-
Matope, Arimu, Mariwa, Quartz Stone, Waiamu, St. John's and
Kopang Creeks.

The Oko Creek Placers are situated twenty miles or more from the
river side. In the placers near the creek the gold-bearing gravels are
from one to two feet in thickness, and are covered by from five to, in
some places, as much as ten feet of yellow and reddish clay. The
gravels are ferruginous, sub-angular and somewhat coarse, their gold is

generally fine-grained, and their yields in places have amounted to over
three pennyweights of the metal to the cubic yard. The gravels on the
tributaries of the Oko vary from two and a half to four feet in thickness,

the red, yellow or yellowish-red clay covering them being from two to

five feet in depth. The gravel consists of coarse and of fine, angular,
ferruginous quartz with some large rounded stones. The average yield
per cubic yard is about one and a half pennyweights of gold, which in
placers on the main creeks is usually fine-grained, whilst in those in
the ravines it occurs in coarse, rough pieces. These placer gravels have
been mainly derived from amphibolite and hornblende-schist.

The Arawak-Matope Placers are characterised by the coarseness
of their gravels and of their gold. Pieces of sericite-schist are found
in them. Their over-burden of ochreous clay is about six feet in
thickness.
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Tlie Mariwa Placers (jii the western slopes of the Blue Mountains
resemble in general characters the Groete Creek Placers, but, as

a rule, their gravels yield lesser proportions of gold.

The Arimu Creek placers in the lower parts of the creek, where
undulating sand-hills form the country, have for their pay-dirt fine

angular, white, and ferruginous quartz gravel, with, occasionally, larger

pebbles of quartz. Where these pebbles show a schistose structure

specks of free gold are not uncommon in them. The upper placers are

situated some miles from the course of the creek, where the country

consists of low hills of ferruginous clays, capped with large boulders of

concretionary ironstone. In these placers the gold-bearing gravels are

generally about one and a half feet in thickness, and are covered with

from six to ten feet of yellow and reddish clays, with, in their lower

parts, layers of white sand and clay. The gravels consist of fine and
coarse, angular brown quartz, and, in places, have yielded as much as

seven pennyweights of fine gold per cubic yard. In the highest parts

of the disti'ict towards the water-shed, between the Cuyuni and Puruni
Rivers, the overburden averages about four feet in thickness, and it

rests on about two feet of gravel, which has yielded about five

pennyweights of fine gold per cubic yard of the pay-dirt.

The Quartz Stone Placers are about twelve miles from the Cuyuni
Kiver. Their strippings consist of an average depth of three feet of

yeliowish-red clay, which is underlain by about two feet of white

angular quartz gravel, intermixed with sand and clay. The quartz

occasionally shows free gold. The gold in the gravels varies frora fine

dust to large nuggets, and shows no signs of having undergone
transportation.

The Waiamu Placers are scattered over a wide area. Their gold-

bearing gravel is of a coarse angular quartz, with a good deal of sand,

yields about one and a half to two pennyweights of gold per cubic

yard, and is overlain by about three feet of ferruginous clay.

The St. John's Placers usually have an overburden of about four

feet of an ochreous-yellow clay, and their gravels—-consisting of coarse,

angular fragments of quartz, intermingled with pebbles of more or less

decomposed felsite, and, in places, with many nodules of concretionary

ironstone—vary in thickness from one to three feet. The gold found

is coarse, and is very unevenly distributed.

The Kopang Placers are situated towar*"^ the head of the creek

near the Barama disti'ict. As a rule the overburden of brown clay is

not deep, and the gravel consists of coarse quartz pebbles which do not

show visible gold. The gold obtained is usually fine-grained, and the

gravel has yielded at the rate of two to three pennyweights of the

metal per cubic yard of pay-dirt.

The Mazaruni and Puruni Placers.—The Puruni Placers are the

more important of these. They have an advantage over most of those

in other districts of the colony in being, as a rule, relativelj'^ near the

banks of the river. Some are situated almost directly on them ; whilst

the average distance of the placers is not more than four miles from
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the river. The overburden is a reddish-yellow to a deep red clay,

varying in depth from eight to ten feet. The gravels consist near the

water-side of water-worn quartz pebbles, and at a distance from it of

aiigular to sub-angular fragments of quartz, with nodules of con-

cretionary ironstone. In places pieces of quartz, carrying more or less

free gold, are found in the gravel. The gravels yield from two and a

half to three and a half pennyweights of gold per cubic yard. A
nugget weighing ninety ounces was found in this district.

The only jjlacers of importance which have been worked on the

Mazaruni Paver are the very productive ones on the Isenaro Creek,

st)me miles below the Peiamah Falls. The valley-placers consist of

more or less angular fragments of quartz, fragments of partially

decomposed granite and greenstone, with abundance of concretionary

ironstone, and much ilmenite-sand. The overburden is either yellowish

or red clay, and vai'ies in depth from a few inches to three or four feet.

The hillsides are coveretl thickly with ii'onstone-nodules, lying on a

deep-red laterite. Both the valley gravels and the laterite 3aeld gold.

The average 3deld at Isenaro has been about three pennyweights of

gold per cubic yard of j^ay-dirt.

The Esxpqiubo, Fotaro, and Konawaruk Placers.—The most

northerly placers which have been worked in this district are the

veiy productive ones at and near Omai.

The valley-gravels at Omai consisted of angular fragments of

(juartz, more or less rounded pebbles of concretionary ironstone, with,

here and there, pieces and small boulders of diabase, epidiorite,

chlorite rock, and quartz-porphyry. The gravels varied a good deal in

thickness, being from one to about three feet. Near the heads of the

^alleys and ravines their overburden was not more than a few inches

in thickness, whilst in the lower, more open, parts it was from four to

six feet.

The laterite and the ironstone gravels on the hillsides are more

or less auriferous ; their non-auriferous overburden varies from seven

to eleven feet.

The gold in the valley-gravels varied from fine dust to small nuggets.

!Some large nuggets were also found, one of which weighed eighty-foui-

ounces. The average yield from the placer gravels was about two and

a half pennyweights per cuVjic yard.

About one thousand small diamonds were found whilst the gravels

in Gilt Creek were being worked.

Tlie Potaro Placer Gravels.—The placer gravels towards the head of

the Tiger Cx-eek District are usually somewhat shallow, their overburden

of brownish-yellow and red clay and loam being about two and a half

feet in depth, and generally consisting of a mixture of angular whit«

quartz with concretionary ironstone in large proportions. In some of

the placers the gravels consist wholly of white angular quartz. Not
unfrequently large blocks of diabase, of quartz-jiovphyry and of

concretionary ironstone are found in the placer gravels. The average

P
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thickness of the gravels is from two to three feet. The gold varies

from fine dust to small nuggets of two to three ounces in weight, and
the gravel yields an average (^)f about one and a half pennyweights of

the metal per cuV)ic yard.

The laterites and ironstones on the hillsides in this district are

auriferous.

The gravel at the Konawak Creek Placers consisted of angular

fragments of quartz, and was of considerable thickness—between three

and four feet—and had an overburden of about two and a half feet of

a yellowish loamy clay. It contained a higher proportion of cla}^ and
relatively less quartz, than most of the placer gravels do. The yield of

gcjld was high, from two and a half to three penn3'weights per cubic yard.

The metal was usually in fine grains, but occasionally small nuggets were
found. 8ome diamonds of fair size and of excellent qualitv were
obtained from these placers.

The Mahdia Valley, and those of its tributary streams, are filled

with a fluviatile dejjosit of yellowish-brown sandy clay, varying greatly

in thickness, but averaging from six to eight feet, which is underlaid by
about three and a half feet of gold-bearing quartz gravel. The gravel

consists principally of quartz sand, and angular quartz pebbles with

some small pebbles of felsite. Blocks of more or less altered quartz-

porphyiT also occur in it. The average yield of the gravel is about two
pennyweights of gold per cubic yard ; the metal is usually in very fine

grains, and nuggets weighing a few pennyweights occur occasionally.

The largest nugget found in the Mahdia District weighed a little over

eighty ounces.

The ])ed-rock in the Mahdia Valley is usually alight-coloured sandy

cla}', crossed in places by belts of sandy clay of ochreous to dark-red

colour ; the bed-r(»ck thus clearly indicates that the deepest parts of the

valley have been eroded thi-ough a country of acidic rocks, probably

quai-tz-porphyry, intersected by dykes of basic rocks.

In this district the laterites and concretionary ironstones of the

hillsides are auriferous, and ])ayable deposits have Ijeeii worked at

considerable elevations. Near the heads of some of the tributary

streams of the jNIahdia, and in some of the higher ravines, great blocks

of diabase are of conunon occurrence in the gravels.

I'he overburden in the placei's in the Minnehaha District \aries

greatly in deptli. Near the junction of the Minnehaha Creek, with

the Konawaruk, the stripping is very deep, but as the creek head is

approached the depth of the overburden decreases, until at its source

there is none. In some of the tributary streams, near the head of the

Miniiehaha, the overburden is deep, and contains great blocks of

^liabase, whilst the gra^'els largely consist of partially decom])osed

angular fragments of that rock.

Owing to the great depth of the stripping in the lower coui-se of the

creek the gravels have not been worked t(» any extent. AVhere they

have been worked the avei-age dej»th of stripjung is about fi\e feet, and
it consists of a reddish-brown to yellow earthy clay. Tlie gold-bearing

gravel consists of fine nuai'tz frairments, with blocks <if more or less
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altered ([uartz-porphyiy and small pieces of sandstone. Towards the

higher parts of the valley the gravel is coarser, and consists of rough

angular ijuartz shingle, and fi-agnients of partially decomposed diabase

and quartz-pori^hyry. The average depth of the gravel is about three

and a half feet, and its yield of gold is aljout two jjennyweights to the

cubic yard. In this district the gold is always very fine.

The placer gra%els on the Konawaruk River are somewhat shallow,

the average depth oi their cnerburden being about two feet. This

consists of yellowish cla}^, and is underlain by about three and a half

feet of greyish-brown, very angular quartz gravel. The gravel yields

on the average about one and a half pennyweights of somewhat coarse

gt)ld per cubic yard of the pay-dirt.

The foregoing brief descriptions of some of the mijre important

placer gravels in the colony show that in few, if any, cases has the

gold-bearing gravel tra^elled far from its place of (jrigin. The fact that

in the great majority of the gravels quartz showing gold other than
" paint " gold is of somewhat rare occurrence, indicates that the source

(»f the gold in the placer gravels ought not to Ije sought for in quartz

reefs, but in the country rock. There are, of course, exceptions to this

general rule, as in parts of the Puruni District and in some of the

ravines in the Arakaka District, where the gold has been derived in

part, at least, from auriferous quartz reefs and masses.

Till' Placi'i' Gold.—The quality of the gold obtained from the VcXrious

districts varies to some extent, as is indicated by the following:

—

Placer Gold from

Konawaruk
Mahdia, Potaro

Groete Creek
Barima
Cuyuni
Puruni
(hiiai. Essequibo

Fineness.

<S91

911

911

912
926
9:55

941



CHAPTER XXV.

THE ORIGIN OF THE PLACER GOLD OF GUIANA.

In his work entitled "Contribution a I'etude des gites metalliferes,"

published in Paris in 1897, De Launay stated that in French (iuiana

gold is often associated with diorites Mdiich, in places, have decomposed,

forming auriferous earth, and that in the contested territory ])etween

French Guiana and Brazil, accoi'ding to M. Bernard, gold is found in

veins of quartz in diorites traversed by veins of granulite. The
dioi'ites are intrusive in gneiss and in hornblende-schist.

In a joint report with Mr. Perkins, then acting as Commissioner of

Mines, pulilished in 1897, dealing with the geology of the North-

western district, I pointed out that the source of the placer gold, and of

much of the precious metal in the auriferous quartz reefs in that

district was, in my opinion, the minute amounts of gold diffused

in the basic rocks, to which I applied the field-term " greenstone." In

March, April and May, 1898, M. Levat published in the " Annales des

Mines" a work entitled "Recherche et Exploitation de L'Or en

Guyane Frangaise " in which he pointed out that the placer gold of

that country has been derived from the decomj)osition of the diorites or

greenstones, which rocks had been shown as far back as 1873, by

analyses made in I'Ecole des Mines, to contain " une petite quantity
''

of gold. (M. Barveaux, " L'Or a la Guyane Francaise," " Annales des

Mines," Annee 1873, Nos. 30 a 3.\)

Dr. E. R. Lungwitz in 1899 in his pamphlet " Uber die Regionalen

Yeranderungen der Goldlagerstatten," produced proofs of great

importaiice in connection with the hyjiothesis of the derivation of the

gold of the placers from that of the country rock (aplite) at Omai.

In the report on the geology of the Essequibo, Potaro, Konawaruk
and Demerara Rivers Goldfields, dated March 24th, 1900, I pointed

out that the source of gold in these districts is, as a general rule, the

intrusiAe diabase, although in places it has also been derived from

hornblende-schist, or from epidiorite. I did not lay in this report as

much stress as I ought to have done on the occurrence of gold in

mineralised masses of acidic rock.

In a paper published in the " Zeitschrift fiir Praktische Geologie," in.

July, 1900, on p. 217, Dr. Lungwitz wrote "There is no gold district

in Guiana without diabase, and the richest portions of the Guiana

gravels are characterised by the fact that the fissures in their neigli-

bourhood which have been filled by diabase have been again occupie<l

by aplite or diabase intrusions. The result of this was a thorough

shattering of the hanging and foot walls of these dykes, the filling of

the adjacent fissures by (juartz, and enrichment of the soilbands by
gold ores."
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In a paper ])y Dr. Lungwitz on "The Placers of British Guiana,"
published \\\ Tlw, Mhiing Journal, Railway and Covime^cial Gazette,

1900, he stated, as the result of "years of experience in British

Guiana," that "the greater j^art of its placer gold owes its existence to

chemical concentration."

Dr. G. C. Du Bois, in his work dealing with the goldfields of

Surinam (Dutch Guiana), entitled " Geologisch-bergmannische Skizzen

aus Surinam," and published in 1901, points out that there are well-

marked proportions of gold in the laterites which have originated from
amphibolite and augite-plagioclase rocks, and remarks that in them
there is a concentration of the gold of the original rock.

In the reports of the geology and petrography of the Cuyuni and
Mazaruni Districts, published in 1900, 1903 and 1905, I produced
further proofs of the derivation of placer gold by concentration of the

minute amounts present in the rocks during their degradation into laterite

and concretionary ironstone, or to more or less ferruginous gravelly clays.

It is evident from the foregoing that there is a general consensus of

opinion, among those who have studied the geology of the Guianas
whilst residing in them, as to the origin of and the mode in which the

|)laeer gold has been concentrated in the so-called alluvial deposits of

those countries. They consider that the gold has been derived either

from mineralised masses of acidic rocks, from that disseminated through
the mass of metamorphosed basic rocks, now amphibolites, epidiorites

and hornblende-schists, and in part contained in thin veins or threads

of quartz, which in places are more or less abundant in them, or from
the minute amounts of the metal which are disseminated through
unaltered gabbro and diabase.

Mr. E. G. Braddon, in his article on "British Guiana and its Mining
Development," contributed to T/i,e Mining Jonrnal in May and June,

1904, does not recognise the distribution of minute amounts of gold in

the unaltered basic rocks, and argues that " the gold depositions follow

the weakened or ruptured zones of certain pressure planes in the basic

dykes, in their contact with the older acidic rocks, or in common
through both," thus adopting Dr. Lungwitz's view already quoted.

He, however, alludes as follows to " some of the great diabase dykes
and masses of the Mahdia and Konawaruk, to which the origin of the

rich alluvial gold of these river basins can be traced." As neither

in hand-specimens nor in thin slices does this diabase, which is ideallv

fi'esh, show any traces of metamorphic effects, the " pressure planes
'

essential to his theory can only be existent in them at their contacts.

Levat lays stress in his work on the position of the placers in

French Guiana with relation to the intrusive granite masses. I doubt
whether in British Guiana there is any actual relationship between the

great majority of the granitic inclusions and the occurrence of auriferous

rocks. Certainly there is a broad belt of an intrusive granitite to the

south-west of Omai at Kumaka and Ivuratoka, abroad belt of a similar

rock at Temple Bar to the north-eastward of the Konawaruk Placers, a
very broad one at Pakatuk Falls north-west of the Potaro Placers, and a
wide one at Mekoreusa or Eclipse Falls north of the Arakaka Placers,

which appear to lend support to Levat's theory, but there are far more



200 The GcoJixjt/ of the Gold F'ipMs of Brifish Guiana.

numerous instances of brf)a(l belts of granitic rocks intrusive through

the gneissose and schistose rocks of British Guiana, the neighl)ourlioods

of whicli are, so far as is known, free from placer deposits. Hence I

doubt whether in British Guiana the occurrence of l)elts of granitic

i-ocks intrusive in the gneiss or the schists ofiers any guide tft the

presence of payable jilacer deposits. 1 am, however, in full agreement

with Levat in his observations that the granitic areas are themselves

marked by the absence of placer-deposits upon them.

On the other hand all my work in British Guiana tends to show

that the occurrence of placer deposits, of veins or reefs of auriferous

quai'tz, and of masses of mineralised rocks are, in districts where the

eflt'ects of d3^namo-metamorphic forces are strongly marked and are

governed by the presence of dykes of basic rocks, eitlier geohtgically

of very ancient origin, such as the more or less altered gabbros,

epidiorites, and hornblende-schists, or, of more recent origin, the

unaltered diabase.

In districts where the nietamorphic forces have converted the felsites

and porphj^rites into well-defined schists, and the older basic rocks into

amplnbolites, epidiorites and hornblende-schists, and which have been

subject to later intrusions of diabase, the richest placer deposits of the

colony occur. Instances of this are the Omai, the Mahdia and the

Arakaka Goldfields.

But the views of De Launay, Levat, Lungwitz, Du Bois, Braddon,

Perkins, and myself that the basic rocks are directly or indirectly the

main sources of the gold in the Guianas are not universally accepted.

For instance, in their work on Ore Deposits, Phillij^s and Louis state that

in British Guiana " Quartz veins occur mostly in metamorphic schists

and gneiss, and nearly all the streams and rivers that traverse regions

occupied by the above rocks or by granite are gold-bearing," whilst

J. E. Spurr, in his work on the " Ore Deposits of the Silver Peak
Quadrangle, Nevada," published in 1906, on pp. 149 to 151, critically

discusses the various views whicli have been published relative to the

source of gold in the Guianas, and arrives at the conclusion (p. 150) that
" in British Guiana the deposition of the gold ores represents one of the

closing phases of the gi'eat granitic intrusions, and that the basic dyke
rocks, with which the gold ores are associated, as well as the siliceous

dyke rocks, in connection with which they are also frequently found,

are representatives of the general process of granitic injection, earlier

than the veins, whilst subsequent to the main intrusion."

In connection with the above theory of the source of the gold in

this colony it is important to note that the older gabbro, wherever

found unaltered, contains in greater or less abundance areas and
especially interstitial patches of a mici-o-pegmatite of feldspar and quartz,

and that by far the greater number of specimens of diabase which have

been examined show a similar structure, whilst in places the diabase

l>asses into a quartz-diabase or into an augite-granophyre, some samples

of which are gold-bearing. It is quite j^ossible that the occurrence of

gold in the basic rocks of the colony is more or less closely connected

^\ith the presence of the quartz-feldspar micro-pegmatite and that the

micro-pegmatitic areas in the basic rocks may be exam2:iles on a minute
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scale of '' magmatic ((uartz veins," and may liave served as the feeders

of g<»ld from tlie magma to the iron-ores of the V)asic rocks.

Until far more extended and minute examinations of the British

Guiana Goldfields have been made than liitherto it is not possible to

acce})t Spurr's theory in its entirety. It is closely supported by districts

ha\ing structures similar to that of Omai, but not, as far as is known,
of those of other districts such as the Potaro, Puruni, and Cuyuni.

Under the conditions prevalent in the Guianas and in other parts of

the tropics, where constant high temperatures, associated with very

heavy and frequent rainfalls, cause a rampant growth of vegetation,

igneous rocks of all types are subject to relatively rapid decomposition.

The insoluble products of this decomposition, wherever shielded by
forest-growth from detrition and erosion, remain in situ as a more or

less protective cover to the deeper seated rock. Under favcjurable

conditions this covering of more or less argillaceous material attains a

great depth, for instance of as much as one hundred and fifty to

two hundred feet. Many instances of these deep coverings occur in

the placer districts of British Guiana.

Basic rcjcks of the diabase-gabbro type are very subject to chemical

decomposition under tropical conditions, and, whilst highly resistent to

erosion where protected from atmospheric influence, as in the beds of

rivers and streams, wherever exposed are readily attacked. The action,

hteing almost purely a chemical one, affects the sheared members of the

group, such as the epidiorites and hornblende-schists, in which the

numerous planes of foliation allow ready access to the interior of mass,

more than it does the massive members—the unaltered gabbros and
diabase—which yield only on their bounding surfaces and along their

relatively few joint-planes. Hence the gabbro and diaVjase frequently

give rise to ranges of hills and to mountains of considerable elevation,

while the epidiorites and hornblende-schists are found as comparatively

low rolls and domes, or are not distinguishable in the general contour

of the country.

Many examinations of specimens of l)oth classes of the basic rocks

were made by Levat, Du Bois, Lungwitz and myself in order to

ascertain whether they contained gold. Levat appears, from the

wording of his report, to have confined his attention to the amphibolites

and hornblende-schist, for which he uses the terms diorite and "grison."

He reports that the contents of gold in these rocks without being

high is very appreciable, the proportions he gives for two samples which
did not show free gold being, in round figures, one pennyweight and one
and a half peniiyweights of gold per ton, whilst he instances one sample

showing free gold which yielded at the rate of fifteen pennyweights of

that metal to the ton. Du Bois stated that samples taken from various

diabases gave him from three to nine grains of gold per ton. Lungwitz
has not, so far as I have been able to ascertain, published any figures

showing the contents of gold in the basic rocks he examined, but ho
has stated that he has proved its presence in diabase, and in gabbro as well

as in other rocks. I found gtjld in the diabase in proportions varying from
mere traces to seventeen grains per ton, whilst I found twenty-six grains

to the ton in samples taken from diabase in contact with acidic rocks.



208 The, (jcology of the Gold Fields of Britis/t Guiann.

The samples of epidiorite, amphibolite, and liornblende-schists

examined all yielded gold at rates ranging from three grains to two
penny >veights per ton. In order to ascertain whether the gold occurs

in these rocks only in the veins of quartz which not unfrecjuently

traverse them, I obtained from one of the poorest of them a specimen of

its iron-ores wliich did ]iot show the presence of free gold, and which T

.separated from all (pxartz. On assaying the iron-ores yielded gold at the

rate of about li^e pennyweights to the ton, while the amphibolite from

which they had been derived gave at the rate of (n\\y three grains.

The l)asic rocks alter by weathering into buft-coloured, red, brown
or chocolate-coloured, feriuginous, more or less siliceous earths and
clays, or laterites. These consist of mixtures in very varying

proportions of angular quartz sand and grit derived either directly

from the (juartz present in the rock before its degradation, or,

secondarily, from the decomposition of its feldspars, pyroxenes and
hornblendes ; of kaolinite, arising from the feldspars ; and of limonite

or other hydrated oxides of iron, resulting from the decomposition,

hydration and oxidation of the various ferro-raagnesian minerals

present in the rock. In addition to the decomposition-products the

laterite always contains in more or less abundance small grains of

ilmenite, grains of magnetite in less quantity, some minute prisms

of apatite, a few very minute crystals of zircon, and in places, a few

granules of epidote. Usually the secondary quartz occurs in it in

angulai' fragments, but in places it forms veins and lenticular

.sheets.

Varying (quantities of the oxides of iron set free during the

decomposition of the basic rocks are reduced to or are already in the

state of ferrous-iron, become dissolved in percolating waters, and move
through the mass of the laterite : parts may exist in solution as fen'ous

l)icarbonate, and these, when brought under conditions in wdiich that

compound becomes dissociated, are thrown out of solution and oxidised,

giving rise to coatings and layers of limonite. Other parts are held in

solution by the organic acids of the tropical soil-waters and may be

leached out of the laterite, but as the solution undergoes oxitlation

with attendant destruction of the acids the oxides of iron are deposited as

limonite. The limonite forms either pisolitic grains or more commonly
suri'ounds grains of siliceous sand, binding them together where
relatively abinidant into ferruginous sandstone, or, w'here they are less

abundant, using them as nuclei for the formation of masses of impure
concretionary ironstone. Some of these masses are of great size, and
form blocks largely exceeding a ton in weight. In places where the

concretionary ironstone has been distributed in nodules through the

mass of the deposit the argillaceous matter may in time be more or less

washed away, the surface becoming covered with layers of ironstone

washed out from the mass. This is a very common occurrence in the

auriferous districts of Guiana, w-here large areas of the sides and tops

of hills composed of basic rocks are covered with an "ironcap." The
surface layers and the great blocks of concretionary ironstone generally

form ruddy-coloured, cindery-looking masses with -^'ery numerous small

cavities, a structure which has caused the Creoles of French Guiana to
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name this ironstone " roche a ravet " (cockroach-rock), the small

cavities serving well for the dwelling-places of blnWi orientalis.

In many places M'here the laterite and concretionary ironstone have

been w-asherl from the slopes of the hills and re-arranged l)y the action

of running water, either in ravines or at the bottom of larger valleys,

the ironstone, together with more or less of the quartz gravel, gives

rise to beds of ironstone gravels and ferruginous conglomerates.

Where the bulk of the laterite consists of ver}^ finelv divided

I)articles it is very absorbent of water. When saturated or nearly

saturated with water, in place of becoming plastic and tenacious as true

clavs do, it approximates in character to a viscous liquid, transmits

hydrostatic pressure, flows more or less freely under the influence of

gravitation, as on the slopes of the hills, and allows the quartz gravel

and the heavier minerals to sink through it. The latter action, in places,

results in the formation of beds of angular quartz gravel in the lower

jDarts of the laterite.

During the decomposition of the l:)asic rocks the disseminated gold

in them enters into solution in the soil-waters, sinks with them into the

laterite, and is either re-deposited on small particles of the metal itself

adding gradually to their size, and on the surfaces and in the fissures

of the quartz, whether in the form of gravel or in sheets, or becomes
concentrated in the concretionary' injnstone.

The concentration of the metal in the ironstone has been repeatedly

proved. Levat, who first pointed out the imjtortance of this concen-

tration, gave a series of determinations in his work, showing that in

various specimens of the ironstone the gold ranged in proportion from,

in round figures, one and a quarter pennyweights to nearly fifty

])ennyweights to the ton. Du Bois stated that the ironstones contain

from two to six and a half pennyweights of gold to the ton. Lungwitz
alluded to the occasional richness of the concretionary ironstone, whilst

I have found in various specimens that its contents vary from traces

to as much as fifteen pennyweights of gold to the ton.

Dr. Lungwitz has produced a remarkable proof of the solubility of

gold in the soil-waters. He showed that the ashes of trees that had
grown on the auriferous laterite of Omai contained small quantities of

gold, the proportion of gold in the ashes of the trunks of the so-called

" ironwood," varying from about two to ten grains of gold per ton of

ash. In the ash of the upjDer part of the trunks near the branches he

found as much as twenty-eight grains per ton.

Du Bois, working on material grown in Surinam, was not able to

confirm Lungwitz's results, and suggested that trials carried out in the

conditions under which Dr. Lungwitz worked were not free from doubt.

I made the following experiments to assist in elucidating the

(|uestion : Through the kindness of Mr. Dunn I obtained a piece,

some seven feet in length, of the trunk of an " ironwood " tree, grown on
the laterite covering the mass of auriferous aplite at Omai. This was
most carefully cleaned, sections were cut off from both ends and
rejected, and other sections were cut ofi' for examination. The selected

l^ieces were sepai-ated into the bark and the interior wood, the trunk
yielding 18 2^er cent, of the former and 82 per cent, of the latter. These
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were separately burnt to ashes in a new muffle in a furnace which had
never heen used for gold assaying, when the bark yielded 4*78 per cent,

of its weight of ash, and the wood gave only •67 per cent. Several

trials were made, using quantities of four assay tons of the ashes for each

assay, and cupelling in new muffles, whilst bv blank experiments, the

crucibles and the materials used were proved to be free from all traces

of gold. The ash of the bark yielded gold at the rate of only one grain

per ton of ash, whilst that of the wood yielded in the various trials

made from seven to ten grains of gold per ton of ash. Thus the trials

contirmed the results obtained l)y Dr. Lungwitz a; fully as possible, and
were made under conditions of strict control, which were free from the

objections raised by Du Bois to those under which the earlier ones were
made at Omai.

Proof was also obtained that the waters of the Omai Creek contained

gold. A sample of a rusty deposit was sent to me which had been
oljtained from the steel valves of one of the pumjjs used for producing
hydraulic power for washing the laterite at Omai. Many millions of

gallons of the ci^eek water had passed through the valves, which had
become somewhat corroded. The deposit was found to yield gold at

the rate of one hundred aiid fifty-six grains to the ton. This proof,

however, is not as free from objections as are the concordant results

obtained by Dr. Lungwitz and by myself, which showed that the ash

of the " ironwood " trees grown at Omai yielded gold in appreciable

amounts. It is of course possible that the gold found in the rusty

deposit of the pump-valves was present in the waters in suspension,

whilst it is not possible for gold in that state to have obtained access to

the interior wood of the tree trunk.

The fact of the solubility of gf>ld ii\ soil-water having been thus

proved, it is easy to understand how the concentration of the metal

disseminated through the basic rocks takes place during their de-

composition. We are not in a position to point out exactly what are

the precipitating agents in the laterite, but there are many well-known
ones which may have thrown the gold out of solution.

Where the sources of the gold were in the mineralised masses of

acidic rocks similar actions of solution, and re-deposition to those

which affected the gold of the basic rocks caused the concentration of

the metal in their residuary products.

In many of the gold-bearing districts of British Guiana placers are

situated at considerable elevations on the hillsides. In these the

laterites are in, or are very near to, their position of formation, and
the only processes of concentration that could have acted on them are

the chemical ones of solution and re-deposition, and the mechanical

ones of the sinking of the (juartz gravel, the gold and the heaviei'

I'esistant minerals through the laterite when satiu'ated with water.

The heavier minerals consist mainly of iron-ores, and I have shown
that these are, in places, markedly auriferous.

The variations in the ])roi)ortions of gold contained in the basic

rocks give rise to similar variations in the amounts of the metal found

in the latei'ites and the concretionary ironstones. Some dej)osits of

laterite in situ are almost barren, whilst others are rich in gold. This
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is als(» the case with the coiicretioiiaiy ironstones, many of which are

barren, whilst others contain half an ouiice, or occasionally more, of

gold to the ton. Where auriferous miiieralised masses occur on the

hillsides or in the valleys their decomposition-products will naturally

be richer or poorer in gold according to the relative proportions of the

metal the masses contained.

The gradual destruction b}^ sub-ferial detrition of the laterites on the

slopes of the hills has set free the quartz gravel, the finely divided gold

and the concretionary ironstones, and these, together with a good deal of

the laterite, have gi-adually travelled to the ravines on the hillsides and to

the lower parts of the valleys. The action of running water in the

ravines and valleys has gradually worn away the relatively soft con-

cretionary ironstones, and liberated the gold contained in them, the

metal accumulating in a Aery finely divided form in the resultant

valley gravels, where, in places, by sul^sequent solution and re-dep(tsition,

it has become aggregated into coarser particles and into nuggets of veiy

varying sizes.

In certain districts fissure veins of quartz occur, which are more or

less auriferous, whilst, in places, great masses of auriferous quartz are

found, generally in hornbleudic or chloritic schists. As these were

exposed by denudation they gave rise, by detritive processes, to placer

gravels, some of which are very rich in gold. But this mode of

formation of aurifei"ous gravels is of very subordinate importance to

that of their derivation directly from the country rock in British

Guiana ; and, in my oj^inion, not 10 per cent, of the placer graAels

in the parts of the colony I have visited have originated from quartz

reefs and masses.

In leaving the subject of the auriferous districts in British Guiana

and their deposits I cannot do better than quote Mr. Braddon's opinion

on them as given in the Minin<j Journal

:

—
''The Guiana alluvial gold fields are possibly the richest existing

tti-day. . . . These goldtields are, further, amongst the most extensive of

the world. The payable lields already proved cover upwards of one thousand
square miles, whilst a great part of the Colony still remains unprospected.

The volume of worked ground, which can all be profitably re-worked bv
properly devised hydraulicking, is unimportant in lelation to that which
remains untouched, even on the established lields.

" The gold-bearing so-called alluvia of Guiana have one very inqiortant

and special characteristic : they are not confined to the true alluvial drifts

of rivers and creeks, as in most countries, but embrace a very great extent

of enriched surface and payable decomposed country rock.
" The possibilities of discovering valuable lode forms of deposits in the

process of hydraulicking off the surface residual matters are very real and
attractive. There are many other special natural advantages for mining in

Guiana against few natural disabilities. The Colony has the elements for

a very large development of hydraulic mining and dredging, which should
directly lead to the discovery and be accompanied by the opening of valu-

able lode, or lode forms, of deposits. For the successful prosecution of such

operations modei'ate capitalisations are wanted, with intelligent, experienced
honest and ])ractical direction, towards definite, clearly peiceived, well-

chosen, and steadfastly followed purposes.
" The circumstances ai'e in every way favourable for the activities of

private enterprise from outside."



CHAPTEK XXVT.

THE DIAMANTIFER0U8 AREAS.

The first diamond of the discovery of which there are authentic records,

was found in 1887 or 1888 in the Puruni River District, but the late

iMr. Abraham showed me in 1890 a diamond of about two carats weight,

which had been given to him many years before by a prospector.

In 1890 Mr. Kaufmann brought to the Government Laboratory a.

small parcel of stones, the majority of which were diamonds, the rest

])eing white corundums, spinels and t[uartz. These stones had been

found by a prospector in Kaufmann 's employ' named Gilkes.

Messrs. Kaufmann and Gilkes persevered with their search for

diamonds in the years 1890 and 1891, and obtained several hundreds

of the stones. But the great distance from the coast of San-San-Kopai,

the landing-place for the workings on the Putareng Creek of the

Mazaruni, and the attendant expense, stood in the way of the prosecu-

tion of the enterprise, with the result that the exploitation of the

diamantiferous district was neglected for some years.

Attention having thus been drawn to the occurrence of diamonds
in the colony gold-diggers in many parts of the goldfields examined
theii- pay-dirt for them, and from time to time with success. Diamonds
were found in small numbers at the Barnard Placers in Upper
Mazaruni, in placers in the Puruni District, in the Jimbo Creek

District on the Barima Ki^-er, in the lanna District of the Barama
River, in the Cuyuni District, at Omai on the Essequibo, at Quintette

and other placers in the Potaro-Konawaruk District, near the Kuribroug
River, and near the Akaiwanna Trail from the Essetjuibo to the

Demerara River. The stones are therefore spread widely and in

various districts in the colony.

Mr. Gilkes succeeded in re-arousing interest in the Putareng

deposits in 1899-1900, and since then much attention has been given

to the exploitation of the diamantiferous areas on the Mazaruni River,

whilst st)me efforts have been devoted to the diamantiferous deposits

on the Kuribrong River and in the Potaro Goldfields. The geology

of the Putareng District was described in the report by Perkins and
m^'self on the "Geology of the Mazaruni and Puruni Rivers." issued

in 1900. Mr. E. G. Braddon, in his paper on '• British Guiana and its

Mining Development," gave an excellent account of the district and of

its workings at the period of the publication of his account, from which

many details of the following account are taken.

The belt of diamond-bearing deposits in the Putareng District runs

for about twenty miles, approximately parallel to its left bank, at a
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distaixce of ;il)i)ut five miles from tlie Mazaruiii River, its width being

about three miles. The diamaiitiferous beds are gravels situated at a

level of about seventy feet aljove the Mazaruni River, and lie on the

summits and the sides of low hills and stretches of rolling country.

They appear to be in the position of their deposition, and they hive

been derived, in part at any rate, from the degradation of the sand-

stone and conglomerate formation, outliers of which occur in the

neighbourhood. Diamonds are found in the lower layers of these

gravels, and also in places in gravels in the valleys which have been
eroded through the bedded gravels into the more or less decomposed
residua of the granitic and basic rocks which underlie the sandstone

and conglomerate formation in this part of the country. The valley

gravels are more angular in character than are the bedded ones, much
of the quartz they contain having been direct!}^ derived from the

decomposed, igneous rocks.

The characters of the gravel beds on the hills are as folI(jws : The
surface layers, as they do in many other parts of the interior of the

colony, consist of, in places, almost pure white quartz-sand, and in

others of a similar satid more or less stained by the presence of oxide

of iron. These surface layers extend to about eighteen inches in depth,

and rest upon a varymg depth of a yellowish sandy clay, which contains

small angular fragments of quartz, and here and there small patches of

sand and gravel cemented by oxide of iron. The sandy clays are of

varying depths, from eight to fifteen feet, and h\ their deeper parts

graduail}^ become more gravelly : the pebbles also are there more rounded
and larger 'u\ size, whilst the pieces of ceuiented material are more
abundant. The diamonds are irregularly distributed through this

lower deposit, a very few small-sized ones occurring in its upper parts,

whilst they are found more abundantly and of larger size as the work-
ings gradually pass through the lower parts of the gravelly clays tf)

the layers of diamaiitiferous gravel which rest on the bedrock. Mr.
Braddon gives two sections of the gravels, in one of which is shown
six feet six inches of barren sand and gravel resting on fifteen inches of

gravel and grit and four feet of fine sanrl. The latter strata contained

a ftw small diamonds. Below them three feet of grey-coloured gravel

and sands are shown, which yielded a fair number of diamonds, and
rested upon four feet of red-coloured compacted gravel, which contained

a relatively large number of the gems. Under the gravels, as bedrock,

an absolutely barren kaolin or a red-coloured laterite occurs. The upper
layers in these sections undoubtedly owe their grey tinges to the

leaching-out of the ferruginous constituents by water charged with
organic acids percolating from the humus-bearing topmost stratum.

The other section shows a covering of one foot of humus-bearing loam,

underlain by three feet of sand and gravel not showing signs of bedding,

which rest on a like thickness of grey-coloured bedded sand and
gravel. This lies on four feet six inches of red, grey and white grits,

sands and gravels, which are underlain l)y one foot of white and
red clayey diamantiferous gravel. The gra\"el rests on a bai'ren

laterite.
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The valley deposits are not as thick, as a rule, as are the hill-side

formations. They have an overburden of sandy clay up to four feet in

thickness, which lies on i^e-arranged gravel seldom more than four feet

in thickness. The bedrock is in places a reddish laterite, in others a

greyish kaolin.

The great bulk of l)oth the hill and the stream gravels consists of

(juartz pel)bles, with some of more or less silicified felsite and a few of

concretionary ironstone. The hea^y minerals, in addition to diamcjnds,

which are found in small pieces in the gravels, are ilmenite, schorl,

pleonaste, colourless to faintly coloured corundum and spinel, and
occasionally topaz. Minute crystals of zircon are present in small

((uantities in the sands and in the greyish kaolin of the bedrock. With
the exceptions of the schorl and the veiy sparsely occurring topaz

these minerals are found in the basic rocks of the district, and may
have been derived from the erosion of the laterites resulting from their

decomposition. These, as well as the fragments of schorl and of topaz,

are all waterworn and rounded.

The mode of occurrence of diamonds in this district offers no

indications as to their original source, and it is perhaps in our present

state of knowledge safest to regard them as having been deriAed from

the disiiitegration of the conglomerate lieds which formerly co\-ered

the country.

At the same time there is nothing in their mode of occurrence

which renders unlikely their derivation, with certain of their accom-

|)anying minerals, from laterites resulting from the decomposition of

l)asic rocks.

The diamonds found some years ago at Omai were in a bluish-grey

clay, a pnjduct of the decomposition of gabbro or diabase in situ.

The majority of these diamonds were of -sery small size, running from

fifty to si.xty to the carat ; they were generally very perfect octahedi-al

crystals ; and whilst most of them were colourless some were red, some

pink, others green, and a good many yellow or orange. I could not

obtaiTi at Omai any e\idence to connect their occurrences witli the

sandstone and conglomerate formation.

Those found near the Kuribrong were associated %\ith sericitic and

chloritic rocks, which may be metamorphosed sediments ; but as the

fliamonds are there found not far from the escarpment of the sandstone

and conglomerate formation, they may have had a similar origin to that

suggested for those found in the Putareng District. Similarly those

obtained from the ])lacers in the Potaro Goldlield may have come from

the breaking up of the sandstone and conglomerate formation, gi-eat

boulders of which are found near the workings of the Inflexible

Syndicate.



CHAPTER XXVII.

THE SOILS OF THE AURIFEROUS DISTRICTS.

Many examinations and analyses have been made of the soils which

occur in various parts of the goldfields and of the districts traversed in

journeying to them. The soils found belong to two great groups—the

tirst consisting of bed-rock or sedimentary soils which have been formed

in sitn by the gradual decomposition of the underlying igneous rocks ;

the second the alluvial, jt^olian, transported, or drift-soils, including

carbonaceous soils formed largely by the growth of plants.

Amongst the former group are very widelv distributed soils which

lla^e been produced by the decomposition and degradation of granitic

and gneissose rocks, of quartz-porphyries and allied rocks, of chloritic

rocks, and of the basic rocks such as mica-gabVjro, epidiorite, horn-

blende-schist, and diabase. Several specimens of each of these soils

were collected and examined.

Of the soils of the second class attention has l)een directed towards

the so-called " pegass " soils which consist largely of tropical peat ; the

ieolian soils on the sand-dunes which form a conspicious feature in

places in the country between the goldfields and the coast ; and the

alluvial oi' fiuviatile soils found on the Hats of some of the larger creeks.

SoU)< fo)')7ied in situ

—

Bed rock Soils.—In some places the soils

derived from the acidic rocks, more especially from the granites and
gneisses, have undergone more or less extensi^'e re-arrangement, with

the result that two classes of soils have been formed—arenaceous, or

saud}'^ soils, and argillaceous or clayey soils. In the parts of the colonv

examined the quartz-2)t»rphyries and their allied rocks usually form
relatively low-lying gi'ound, and the soils derived from them have, as a

rule, undergone little re-arrcingement.

The mean compositions of the soils derived from the acidic gioup of

i-ocks were found to be as follows :

—

Stoiios leinoveii bot'ore unalysis

Water rctainud bv air-driud soil

ISoil.s from Granite diid

Gneiss.

Arenaceous. Artrillaceous.

4-2

4-7

nil.

ISoitti from
Qunrtz-For-

phiirtj and
allied Eocl's.

4-6
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COMPOSITIONS OF THK DIJIKD FIM': SOILS.



The Soih of the Auriferous Districts. Ill

The argillaceous granitic soils, and those last described, are either

grey or ci-eam-coloured soils. They occur over vast areas, in the valleys

in granitic and gneissose country, and as wide-spread coverings to the

more or less unaltered rocks in districts where the country is quartz-

porphyry or i'elsite. The main difficulty in the successful cultivation

of these classes of soils is the retention of their fertility and increase

in their powers of retaining water. This can only be done by careful

tilla:,'e, in which every care is directed to the conservation of their

contents of humus.
The basic rocks, which occur extensively in the gold-bearing

districts, upon decomjiosition give rise to ochreous and to red and deep-

red coloured soils, the topmost layers of which are not unfrequently
more or less bleached by the action of percolating waters charged with
organic acids arising from the decaying vegetable matters of the

forests. They usually contain considerable proportions of ironstone

gravel, in fact in some places the proportions of ironstone gravel is so

high as to render them more or less unproductive or practically useless

for purposes of cultivation. Their mean compositions are given in the

followins; table :—

•
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COMPOSITIONS OF THE DRIED FINE SOILS Continued.
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Alluvinl, ^Eolian and Carbonaceous Soils.—Drift-soils.—The
following table gives the mean compositions of some fluviatile alluvial

soils, of some of the iBolian soils of the sand dunes, and of some of

the pegass or peaty soils :
—

ALLUVIAL,' .EOLIAN AND CARBOXACKOUS SOILS.
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cultivated to the extent theii" mei'its would warrant, as thev are subject

to flooding, and thus at times to the danger of loss of the crops grown
on them. As a general rule they are ocher3^-yellow, somewhat stiff,

soils. They ai-e, as a rule, far more fertile than are the soils which
have been produced by the decomposition of the country rocks in situ.

Some of them, especially those situated near Harimaraka in the

Mazaruni River, are of marked potential fertility, and are rich in

their contents of nitrogen, potash, lime and phosphoric acid.

The ieolian soils are fine, sandy soils utterly unfit for cultivation-

purposes. They ai-e deficient in all the elements of plant-food, and
where they occur on the upper slopes of the sand dunes support merely

a sparse vegetation of stunted bush ; whilst on the lower slopes, below

the level of the water-table, they are covered with layers from two to

four inches in depth of matted vegetable debris and tangled roots, and
in many places carry very heavy growths of mora-forest.

In low-lying places in the colony, over very large areas, the land is

covered with soils which vary from peat, with nearly 90 per cent, of

organic matters, to peaty soils, with from 35 to 45 per cent, of them.

The organic matters of these soils are formed by the accumulation and
partial decomposition of ferns, sedges, and other plants which flourish

on the low-lying swampy lands of Guiana. In their natural state their

fertility is very low, as they are loose in texture, so that in wet seasons

they become sodden with stagnant water, and in dry seasons form dry

spongy layers which have comparatively little retentive power for

hygroscopic water. The deep fleposits of pegass are practically useless

for economic cultivation, but the shallower ones, by deej) cultivation,

so as to bring up some of the underlying subsoil, usually a greyish to

white pipe-clay, are rendered heavier, and if then properh^ drained,

become in a few seasons very fertile, but even after this, crops on
them ai'e very liable to fail in periods of either excessive rain or of

drought, especiall}^ of the latter.

It is evident from the compositions and the physical characters of

the soils of the interior of the colony that few of them are of well-

marked fertility. But in the neighbourhood of all the placei's I have

visited there are soils which will repay cultivation if they are utilised

for the production of the commoner tropical food-products. Cassava,

sweet potatoes, eddoes, yams, sugar-cane, bananas, limes, capsicums,

and pineapples are among the products which can be successfull}'

cultivated on many of the lighter soils, whilst plantains, bananas,

sugar-cane, maize, sorghum and rice are crops suitable for cultivation

on the heavier ones.

Swine and various kinds of ])oultry do well in man}' [)arts of the

bush ; and where locations over considerable areas are made, it will be

in the interest, not alone of the owners, but more especially of their

labourers, if considerable areas of land are placed under cultivation, so

as to obtain vegetables for the stafl^ and the labourers, and food for

live stock.
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Tl-ATE 31.

STEAMER TERMINUS AND RAILWAY STATION AT WISMAR,

DEMERARA RIVER.

Thoto h;i H. I. Perl-in?.



CHAPTER XXVIII.

(C. WILGRESS ANDERSON, F.G.S., F.R.G.S.)

TRANSPORT FACILITIES IN BLIITISH GUIANA.

For the purpose of the Mining Regulations the Colony has been

divided into five districts, viz. :

—

No. 1.—The Courantyne, Berbice and Demerara Rivers.

No. 2.—The Essequibo River and its tributaries south of Bartica.

No. 3.—The Mazaruni River and its tributaries.

No. 4.—The Essequibo River north of Bartica and the Cuyuni

River.

]Sfo. 5.—The North-Western district through which the Barima,

Waini, and Barama Rivers flow.

There is no regular steam communication with the Courantyne

River, but it can be reached from Georgetown, or from New Amster-

dam, by transient cattle-steamers and by local sailing-craft trading

between these ports and the river. The Courantyne is navigable for

such craft for over one hundred miles upwards from its mouth, beyond

which smaller boats must be used.

New Amsterdam, a town situated on the east bank of the Berbice

River, about five miles from its mouth, is in daily communication witli

Georgetown by railway, and there is a bi-weekly steamer-service

between the two towns. From New Amsterdam a steamer leaves

twice each week for Kumaka, an old Indian settlement oj^posite the

mouth of the Wironi Creek, about eighty-five miles up the Berl)ice

River ; whilst beyond Kumaka the Bei'bice River is navigable for small

boats only.

Georgetown is in daily communication by steamer with Wismar,

sixty-five miles up the Demerara River, whence a railway runs to Rock-

stone on the Essequibo River. From Wismar a steam-launch runs twice

each week to Malali, at the foot of the first rapids in the Demerara
River.

Shortly after the arrival of the steamer from Georgetown at

Wismar, passengers and freight are conveyed tu Rockstone by train,

a distance of about nineteen miles. From Rockstone, for the journeys

up and down the Essequibo and the lower Potaro Rivers to Tumatumari
Cataracts, the site of the gold station for the district, there is a service

of steam-launches which call at Omai, Kumaka and Potaro Mouth.
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These journeys usually each occupy a day, launches leaving every week-
day mornmg from both Rockstone and Tumatumari, but during dry
seasons two or more days may be required to perform them. From
Tumatumari a launch conveys passengers and freight to Potaro landing,
whence the Potaro road runs for nineteen miles through the mininsr
district lying between the Potaro and -Konawaruk Rivers. Mules and
carts can be hired for transport along this road, which is well laid out
and is kept in rej^air by the colony.

A steamer leaves Georgetown every Tuesday, Thursday, and Satur-
day for Bartica, a small settlement at the junction of the Essequibo
and Mazaruni Rivers, returning to Georgetown on the following
Wednesday, Friday, and Monda3\ From Bartica the upper stretches

of the Mazaruni and Cuyuni Rivers can only be reached by boats, each
of which must, in accordance with the river navigation regulations, be
in the charge of a certificated steersman and bowman, who direct her
through the many and sometimes dangerous low cataracts and rapids

which impede the navigation of these rivers.

From Bartica a road has been cleared running in a southerly

direction between the Mazaruni and Essequibo Rivers for about sixty-

seven miles to a large tributary of the Maziruni River called the

Kaburi Creek ; it is little used, however, as miners and prospectors

prefer the cheaper and easier communication by the river.

The mining-claims between the Cuyuni and Puruni Rivex's are

situated some distance from their banks, and access to them is by trails

or bush-paths which are used as main roads, from which branch off many
smaller paths to the various placers. Transport is very difficult along

these paths, especially during wet weather. Some of them run inwards
from the rivers for distances of over thirty-five miles. A path from
Perseverance Landing on the Cuyuni connects that river with the
Puruni, and is now largely used as a means of access to some of the

claims in the latter river.

The American syndicate working the Peters Mine have re-opened

and extended a cart-road made Ity the colony from Kartabo Point, at

the junction of the Cuyuni with the Mazaruni River, towards the

Puruni River. It is proposed to connect the Puruni termination of

this road with the diamantiferous areas on the U23per Mazaruni River

by means of a bush-path.

The Bartica steamer stoj)s opposite the Groete Creek, a large tribu-

tary on the west bank of the Essequibo River, about fifteen miles north

of Bartica, to land passengers and cargo for the claims that are being

worked at the head-streams of this tributary and which are connected

with the Cuyuni River by a path emerging on that river near Tiger

Island.

The lower reaches of the Cuyuni River are served b}' launches

plying betwen Bartica and the foot of the Kamaria Road, and from the

head of that road to Arawak Matope.
The North-Western district is reached by steamer which leaves

Georgetown once a week and arrives on the following day at

Morawhanna, a small settlement on the Barima, and thence proceeds
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to Mount Everard, about fifty miles up the river. Beyond Mount
Everard a launch runs to Arakaka when there is sufficient water in the

river, or as far as Koriabo only when the river is low. The upper parts

of the Barima River beyond the Eclijjse Falls are only accessible by boat.

Arakaka is a small settlement consisting of a police-station, a gold-

station, a hospital, a hotel and some shops, from which a road runs

across to the Towakaima Falls on the Barama River, a distance of

twenty-nine miles, with a branch line to Mazawini situated lower

down the Barama River, where there is a gold station and a shop.

From Moi'awhanna two small launches run to Mazawini when there

is sufficient water in the Bai^ama River to allow them to do so, but
when the water in that river is low they can only go as far as the

mouth of the Hoori Creek, where there is a landing, whence a path
leads to near the head of that tril^utary. Under these conditions of the

Barama River many of the miners in the district are compelled to

obtain their supplies from Arakaka by means of the Barima-Barama
Road.

There is an alternative route to the gold-fields of the North-Westeri\
district. A steamer leaves Georgetown each week-day morning and
I^roceeds to Suddie. From that place there is a good road to Anna
Regina, whence a canal or waterpath leads to the Tapacooma Lake.

On the southern side of the lake there is a portage by which boats

obtain access to the Tapakuma Creek, which flows into the Pomeroon
River near Pickersgill. From this place the journey is, for a distance

of about thirty miles, down the Pomeroon River to its mouth. A
voyage of from two to three hours across the bay into which the

Pomeroon discharges its waters leads to the mouth of the Moruka
Ptiver. Some hours' boat journey up this river leads to the itabo or

waterpath which connects the upper waters of the Moruka with those

of the Bara-bara, which leads into the Barramanni, a tributary of the
Waini River, which joins it at Barramanni, whence a journey may be
made up either the Barama or the Barima Rivers, as already described.



CHAPTER XXIX.

(F. FOWI.ER.)

HINTS TO MINERS AND PROSPECTORS.

Miners and prosj^ectors should, on arrival in the colony, before

selecting a district in which to prospect, visit the Department of Lands
and Mines, and examine the charts of the various districts which can
be seen and purchased there. It will be necessary there to obtain a
prospecting license, which is issued for Is. The Government Laboratory
should next be visited, where an extensive collection of specimens of

the various rock-formations in the different districts in which gold and
diamonds have been and are now being found can be examined.

A copy of the laws and regulations relating to mining should be

obtained from one of the stationery establishments in Georgetown, and
should be carefully studied.

Having decided on a district in which to commence operations it

becomes necessary to make arrangements for stores and other equipment
required for the expedition. Valuable assistance in this very important
matter can be obtained from the Institute of Mines and Forests, where
all the labourers required for the goldfields must be registered, and
where contracts as to their terms of engagement, etc., can be drawn up
and entered into. The Institute will obtain the labourers recjuired.

advance them money for their journey, and see that they leave George-

town on the day appointed for their departure.

The labourers available are ciiiefly black men, natives of the colony,

of Dutch and of French Guiana, and of the West Indian Islands,

interspersed \vith some East Indians. They are generally engaged for

a term of from three to four months, and are paid wages of from Is. Sd.

to 2s. 8d. per day, and it costs, in addition, about Is. per day each for

their rations.

There are a number of men in the goldfields who can be engaged

as labourers oil the spot ; and as there are registration offices of the

Institute of Mines and Forests in each district, the}' can be there

registered.

Boats can be hired at Bartica, Rockstone and Arakaka. The
charge for a boat with its tackling, paddles, ropes, tarpaulins, buckets,

bailers, etc., is fi-om 5s. to 8s. per day according to the size of the boat.

If a large amount of prospecting work is contemplated it will be found
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much cheaper to purchase a boat for from £25 to £35, capable of

carrying from three to four tons of cargo. A boat of these dimensions
will require a crew of from twelve to sixteen men to propel her. The
lal)Ourers engaged for the expedition will form part of this crew, but it

is essential to employ five or six trained boat hands who are experienced

in river work.

The steersman and the bowman of the boat are paid at the rate of

from £7 to £8 and of from £5 to =£6 respectively per month, whilst

the boat hands are paid at the rate of 2s per day. All members of

the boat's crew have to be fed by the expedition.

The best packages for carrying and keeping clothes are iron or

steel trunks, termed locally " cannisters, " and these can be obtained at

any of the stores in Geoi'getown at cheap rates. Leather trunks and
bags are useless, for they are soon affected by the damp and fall to

pieces, and are also very subject to destruction by ants.

Woollen clothing, both outer and under, is the best for wear, as

when the body is warmly clad a person is less liable to chills, with
their concomitant result—fever. The stores in Georgetown offer a

large selection of such clothing.

A cotton hammock is necessary for sleeping in, and one can be
bought for from 20s. to 25s., whilst a good warm blanket should also

be used, as it is a wise precaution to keep a warm and even temper-
ature round the body during the nights and the early mornings, which
often feel very chilly. A properly constructed mosquito netting for

use with the hammock is essential if the traveller is desirous of

avoiding any chance of contracting malarial fever.

Soft felt hats are the most comfortable head-gear for wear in the

interior and strong yet light shooting-boots are best for {protecting the

feet. A strong cotton umbrella will be found serviceable.

Whilst travelling, and until a working camp has been established

and regular work started, the only food available will consist of tinned

or canned meat and fish, salt beef, pork and fish, bread or biscuits,

and vegetables, although birds and animals may be shot, or fish caught
now and then to vary the somewhat monotonous rounds of these foods.

After a permanent camp has been established poultry can be raised,

as they thrive well in the bush, and several kinds of tropical vege-

tables, such as cassava, eddoes, yams, sweet potatoes, plantains, etc.,

can be grown. Lime trees and many varieties of capsicums grow veiy
well indeed in the interior of the colony, and their fruits form xevy
welcome additions to the dietary of the camp. An Indian huntsman
should be employed to obtain supplies of fresh meat and game from
the animals and birds which are found in the forest.

AccommodatioiJ can be obtained at hotels in Bartica, Rockstone,
Mt. Everard and Arakaka ; but beyond these places, in travelling up
and down the rivers, a camp has to be made each night b}- spreading

a large waterproof sheet or tarpaulin, under which the hammocks are

slung to poles driven into the ground. The boat-hands are usually

very expert at selecting sites for and erecting these camps. They make
them easily and quickly ; and the camps are very comfortable when it
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has proved possible to ol)tain a favoui-able site. It is advisable while

travelling to camp not later than 4.30 p.m., so that dinner can be
cooked and eaten before the night falls, as the men require to get to sleep

early after their hard day's paddling. An early start should be made
in the morning to take advantage of its relatively low temperature and
of the shade near the baiiks of the rivers before the sun rises above
the tops of the forest trees which border them.

Certain medicines have been officially prescribed, and must he
carried by each exj^edition. Wherever possible these should be in

tabloid form.
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Part V.
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45. Requisites of purchase and transfer.
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78. Removal of tree felled on road, etc.

Occupation of Land for Residences, Mills, etc.

79. Occupation for specified purposes of land in vicinity.

80. Permission to construct railway or tramway.

Path oh Trail.

8L Right of user of jjath or trail when cut.

82. Protection of right.

83. Determination of question of right.
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84. Defraying of cost of survey.
85. Power to Commissioner to direct survey.
86. Modification of boundaries on survey.

87. Fees payal^le for survey.



232 Appendix A.
I

•i
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95. Book to 1)6 kept on claim showing gold, etc., obtained.

96. Claim-holder to keep book showing gold, etc., received from tributer.

97. Tributer to keejj book showing gold, etc., paid to claim-holder. Form
No. 11.

98. Power for Officer to require production of gold.

99. Penalty for not keeping l)Ook, etc.

Part VII.

—

Employment of Persons in Mining Districts.

100. Power to employ labourers.

101. General rule as to registration of labourer.

103. Penalty for violating provisions relating to registration.

104. Making of application for registration.

105. Renewal of contract without registration.

106. Apprehension of absconder.

107. Deduction of amount owed employei' from fine.

108. Power to refuse registration.

109. Certificate of registration. Form No. 12.

110. Fee payable for registration. Second Schedule.

111. Registration of discharged labourer.

112. Restriction as to registration of East Indian immigrants.
113. Keeping of record of persons registered.

114. Certificate of completion of contract. Form No. 13.

Register of Servants employed.

115. Keeping of register of persons employed on claim.

116. Keeping of register of tributers.

117. Employment of Aboriginal Indians.

Paymext of Wages.
118. Mode of payment of wages.
119. Special contract, as to time and place of payment.
120. Payment of Aboriginal Indians.

121. Keeping on claim of book relating to wages.
122. Penalty for failure to comply with Regulations as to wages.
123. Wages of deceased employe
124. Power to manager to fine labourer.

Duties of Employers.

125. Keeping of medicines, etc., ou claim.

126. Sending of sick servant to hospital.

127. Sending down of time-expired servant.

128. Procedure in respect of death on claim.

129. Procedure in respect of death on way to or from claim.
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Part VIII.

—

Conveyaxce of Gold.
Section.

130. Restriction as to right to convey gold.

131. Mode of conveying gold. Form No. 14.

132. Case of less gold received than stated in permit.

Payment of Royalty on Gold.

133. Disposal of gold and payment of royalty.

134. Effect of receijit for royalty'.

Conveyance of Precious Stones.

135. Permit required for removal of precious stones.

136. Restriction as to right to convey precious stones.

137. Permit for conveyance of precious stones. Form No. 14.

Detention of Gold and Precious Stones,

138. Detention of gold or stones suspected to be improperly obtained.
139. Delivery up of gold or stones detained.

Sale and Purchase of Gold or Precious Stones.

140. Restriction on sale of gold. Form No. 15.

141. Restriction on sale of precious stones. Form No. 15.

142. Resti'iction on purchase of gold or precious stones.

143. Gold not to be sold until royalty paid.

144. Precious stones not to be sold without permit.

145. Keeping of books by licensed trader in gold and precious stones.

146. Sale of gold or stones in district. Forms Nos. 15, 16 and 17.

147. Licensed trader to notify place of business and afiix notice board.
148. Penalty on licensed trader.

149. Power to cancel traders licence.

150. Gold not to be sold at place not licensed.

151. Penalty on persons fraudulently working raw gold.

Part IX.

—

Sanitary Regulations.

152. Provision of latrine, etc., on claim.

153. Disposal of refuse matter.

154. Removal of refuse matter.

155. Burial of dead animal.

156. Keeping clean of land around magazine.
157. Establishment of graveyards.
158. Reservation of Creek for drinking water.

159. Causing water to become contaminated.
160. Drainage, etc., of land near dwellings.

161. Powers of entry to abate nuisances, etc.

Part X.

—

Regulation of Mines.

162. Commissioner may declare mine.
163. Appointment of mining manager.
164. Restrictions on emjiloyment of women and children.

165. Hegulations as to employment of boys.

166. Limitation of working hours of persons in charge of steam machinery.
167. Power to authorise entry of Surveyor, etc.

168. General I'ules to be observed in working of mine.
169. Restriction to driving of tunnel.

1 70. Provisions as to keeping plan of mine.
171. Inspection and safe working of mine, etc.

172. Giving of notice as to danger or defect in mine.

173. Investigation of complaint made by miner.

R
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Section.

174. Negligence of mining manager.
17'). l^resuniption of negligence from accident in mine.

176. Reporting of serious accident in mine.

177. Liability for breach of Regulations of Part X.

Part XI.

—

Determination of Disputes.

178. General provision as to decision of disjjutes in first instance.

179. Making of complaint.

180. Filing of answer.

181. Filing of reply.

182. Place for tiling document.
183. Enlarging of time for filing document.
184. Giving notice of hearing.

185. Hearing.
186. Proof of document.
187. Place of sitting, etc.

188. Povs'er to requii'e survey, etc.

189. Procedure at hearing.

190. Giving of decision.

191. Determination of licences affected by decision.

192. Enforcement of decision.

193. Right to C025V of i^roceedings.

194. Appeal.
195. Power to Commissioner or Warden to order work to cease.

196. Consequence of refusal or neglect to give effect to order.

197. Fees. Schedule II.

Part XII.

—

The Aboriginal Indians.

198. General saving as to Aboriginal Indians.

199. Occupation of land by Aboriginal Indians.

200. Protection of person lawfully occupying claim

201. Ill-use of Aboriginal Indian l)y claimholder.

202. Prohibition of obtaining gold or precious stones fr(un Aboriginal

Indian.

203. Forfeiture of gold <^r ])recious stones obtained through Aboi'iginal

Indian.

204. Disposal of gold or precious stones obtained by Aboriginal Indians.

Disposal of forfeited Gold or Preciots Stones.

205. Sale of forfeited gold or stones.

Safety of Claims.

206. Commissioner may order work to cease on dangerous claims.

207. Revocation of former Regulation, No. 1 of 1903.

THE FIRST SCHEDULE.
Forms.

THE SECOND S(!HEDULE.

Table of Fees.

THE SECOND SCHEDULE.
Enactments repealed.

INDEX TO OIJDINANCF AND RE(U'LATIONS.



BKITISH GUIANA.
[COURT OF POLICY.]

OEDINANCE No. 1 OF 190;3.

An Ordinance to make provision for Mining for Grold,

Silver, and Valuable Minerals, and for Precious

Stones. [rtli Februarj^ I90;i]

BE it enacted by the Governor of British Guiana, with the advice a.d. 1903

and consent of the Court of Policy thereof, as follows :

—

1. This Ordinance may be cited as " The Mining Ordinance, 1903." Short Title.

2. In this Ordinance and in any Regulations made thei'eunder, Definitions,

luiless the context otherwise requires

—

" Commissioner " means the Commissioner of Lands and Mines,
or in the absence of the Commissioner, the ofiicer of the Depai't-

ment next in rank.

•'Officer" means and includes every Justice of the Peace, every
Commissary of Taxation, every Customs Officer, every Officer of

the Department of Lands and Mines, every Warden and Sul)-

Warden. all Police and other Constables, all Officers specially

appointed for the purposes of this Ordinance, and every other
])ublic officer appointed bv the Governor by notice in the Ga/.ette.

(3 of 1887, s. 2.)

Warden '' means any Officer appointed Ity the Governor for the
purposes of this Ordinance and of the Mining Regulations for the
time being in force to be Warden of a Mining District, and
unless the context otherwise requires includes Sub-Warden.
" Mining Regulations "' means the Regulations in the First
Schecbile to this Ordinance, and any Regulations made luider the
authority of Section 82 of this (Ordinance.

'"Mining District'' means any porticm of the Colony declared to

be a Mining District under Section 4 of this Ordinance.

"Raw Gold" includes any substance or thing containing gold or
of which gold forms a part, whether it has l)een smelted or not,

upon which the payment of Royalty is not admitted by the Com-
missioner. (3 of 1887, s. 2.)
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" Pi-ecioiis Stones" means rough or uncut ])recious stones only.

"Valuable Minerals'' means any mineral containing gold or
silver or both, together with some other metal iu such propoitions
that the gold or silver or both coml)ined obtainable from such
mineral is or was of greater value than the cost of separating the
gold or silver oi' both from the baser constituents, without any
ex])enditure for rendering these latter constituents of commercial
value. (3 of 1901, s. 3.)

" Concession " means any permission, exclusive light, concession,

or grant in respect of any portion of Crown Lands of the Colony,
under Part II. of this Ordinance.

" Licence " and " Claim Licence " mean any licence to occupy
any portion of the Crown Lands of the Colony for the purpose of

Mining, issued under Part III. of this Ordinance.

"Precious Stones Licence" means a licence for the purpose of

mining for precious stones only.

" Claim " means the area of Crown Land in resjject of which a
concession is granted or a licence is issued, and includes any claim

located whether a concession or licence has been issued in respect

thereof or not, and includes the area of any land or water, in

respect of which a dredging concession is granted.

" Person " includes any company, corporation, society, syndicate,

or other body of persons, whether corporate or unincorporate.

" Servant " means any person who has entered into and is subject

to a contract of service to be perfoi'med on or in respect of any
claim, and includes a registered labourer. (15 of 1896, s. 13, ss. 5.)

Charge cf

minerals and
precious stones
ou Crown
Lands.

Power to
declare Mining
Districts, and
to estabUsh
stations.

Appointment
ami duties of

Wardens.

Ai)»oint.ment of

Sub-Warden.

Part I.

—

Administration.

3. The Commissioner shall have the charge of and act as guardian
over all minerals, including gold and silver and valuable minerals,

and precious stones within the lands, rivers and creeks of the Colony.

4. The Governor may by notice to be j^ublished in the Gazette
and one other newspaper circulating in the Colony, declare any
portions of the Colony to be Mining Disti'icts, and establish one or

more stations in or in the neighbourhood of any Mining District, and
by a like notice direct that all persons going to or coming from a
Mining District shall stop and report themselves at one or more
sjjecified station or stations to the respective officers in ehaige thereof,

and be examined and searched. (3 of 1887, s. 19.)

5.—(1) The Governor may apjjoint for each Mining District an
oflficer to be called a Warden.

(2) Each Warden shall be responsible for the efficient working
within his Mining District of this Ordinance and of any Regulations

made under it and for the time being in force.

(3) The Governor may at any time transfer a Warden from one

Mining District to another.

6. The Governor may appoint for each Mining District one or

more Assistants to the Warden. Such Assistants shall be called a

Sub-Warden.
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7. The Governor may appoint such other officers, including Appointment of

female searchers, for the purpose of this Ordinance as he may consider Oncers,

necessary, and such officers shall respectively have and exercise such
powers and discharge such diities as may be assigned to them by
this Ordinance or bv any Eegulations made thereunder. (3 of 1887,

s. 20.)
"

•

8. All Wardens and Officers in the performance of their duties Control of

under this Ordinance and under the Ret^ulations shall act under the ^^"^^"^^ ^"'^

directions of the Commissioner, and will be held responsible through
him to the Governor.

9. The Governor may by Order-in-Council confer on any Warden Power to confer

but not on a Sub-Warden the jurisdiction and joowers and require '^^ag-istenal

him to discharge the duties of a Magistrate within his Mining Governmen-L

District, and due notice thereof shall be published in the Gazette. Officers.

(15 of 1896, s. 19.)

10. If the Mining District of any Warden or any part thereof Effect on

forms part of the Judicial District of any Magistrate, any order of
Maoistrlrt78

the Governor under the preceding section shall not affect the juris- jurfscliction.

diction or powers of the Magistrate. (15 of 1896, s. 18.)

11. The Commissioiiei' may exercise any of the powers or discharge Powers of the

any of the duties by this Ordinance or any Regulations made there- ^"ommissioner.

under, conferred or imposed upon any Warden or other officer of the

Department f)f Lands and Mines save and except the powers and
duties conferred and imposed by section 9 of this Ordinance.

12. A Warden may at any time enter on and inspect any claim Power of Officer

and any buildintf or work connected therewith. to inspect
•^ " • claim.

Part II. —Concessions.

13. The Governor may with the approval of the Secretary of General

State grant a general concession to any jierson, entitling such person
'=°'i''^ssi°'i-

to the soil and to gold, silver and valuable minerals, and precious

stones found therein. (.3 of 1901, s. 9.)

14.—(1) In any case in which owing to the amount of capital to Permission to

be invested or the works to be undertaken by any person who desires explore,

to obtain a concession, it appears expedient to the Governor-in-Council

to do so, the Governor-in-Council may with the approval of the

Secretary of State permit such person to temporarily occupy and
explore, for the purpose of testing the value of, unoccupied Crown
Lands without a concession in respect thereof being first granted,

subject nevertheless to such terms and conditions as to the Governor-
in-Council may seem meet.

(2) The Governor-in-Council may, in special cases and with the Exclusive right

approval of the Secretary of State, give to any person the exclusive '° explore,

right to occupy and explore, as provided in sub-section (1) hereof,

within a given area. (3 of 1901, s. 4.)*

15. The Governor-in-Council may grant, on such terms and Governor-in-

T,- T 111T X
•".

j.\. Council may
conditions as he shall deem meet, a concession authorizing any person rr^ant mining
therein named to occupy any portion of the Crown Lands of the concessions.

* Note.—For terms and conditions see Appendix B-
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Concession to

be exclusive.

Proviso.

Dredging'
concession.

( 'oloiiy, and, subject to the provisions of this Ordinance, and any
Regulations made thereunder therein to mine for and when found to

take and appropriate*

i. gold, silver, and vahiable minerals : or

ii. precious stones : or

iii. gold, silver and valuable minerals, and also precious stones.

(3 of 1887, s. 3, amended.)

16. It shall not be lawful to grant concessions to different persons

in respect of the same area of Crown Lands.

Provided that in the case of any area the concession in respect of

which has been cancelled or has for any reason ceased to be in

operation, a fresh concession may l)e g)'anted.

17.—The GoA'ernor-in-(Jouncil may grant on such terms and con-

ditions as he shall deem meet, a concession to any person to occupy
any river or creek or portion thereof and there to dredge for and,

when found, to take and appropriate all gold, silver and valuable
minerals, and precious stones

;

Provided that every such concession shall be subject to such

regulation as may, from time to time, be made by the Governor and
Court of Policy. (3 of 1901, s. 8.)

18. In any case in which a concession is granted in respect of un
occupied Crown Lands, the Governor may make an absolute grant
therewith of the Crown Lands in i-espect of which such concession

was granted without requii'ing the provisions of the Crown Lands
Ordinance, and the Crown Lands Eegulations for the time being in

force, to be complied with : Provided that no grant of the nature
set forth in this section shall be made either under this section or in

any other way without the approval of the Secretary of State. (3 of

1901, s. 5.)

19. No concession shall be granted to any person for any larger

area than five hundred acres, except with the approval of the Secretary

of State. (3 of 1887, s. 3(1).)

Reservation of 20, Nothing in any concession shall be construed to prevent the
right to eri-ant Governor from granting to nuy person not mentioned in the concession
waterways, etc.

^^^q right to lead or conVey water, or to make or construct waterways,
through or over, or to construct reservoirs on. or to take water from

the land specified in the concession. (3 of 1887, s. 3 (4).)

21. The holder of every concession may, subject to the Mining
Regulations and the Crown Lands Regulations for the time being in

force, cut timber and fuel on the Crown Lands for mining purposes,

on payment of the royalty prescribed by the Crown Lands Regulations.

(3 of 1887, s. 4.)
"

'

Grants of
Crown Lands
to which
concessions
relate.

Limit of area
to be granted
by concession.

Right to cut
timberandfuel,

Payment of
Royalty.

22. The holder of every concession shall pay on the value of all

gold, silver, and valuable minerals dnd precious stones found and
appropriated within the area of his concession, such royalty as the

(lovernor and Court of Policy may by Regulations under this

Ordinance from time to time determine. (3 of 1887, s. 3 (8).)

Note.—For terms and conditions see Appendix C.
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23. Nothing in any concession sliall be construed to prevent the Land required

(Tovernor from at any time directing that anv portion of the hind in !™"
!i!"!'2i'',„„^

r 1 • -L -^ • i T 1 1 1 1 i i" 1 J £ II- purposes may
respect or whicn it is granted shaJl be taken and used tor public be withdrawn
purposes, and when the Governor so directs the hmd specified m the frim a

order of the (Governor shall be taken and used for pulilic purposes,
''"'^cession.

without giving anv right to compensation therefor. (3 of 1887,

s. 3 (6).)

24. Every concession shall l)e su1)ject to the Mining Eegulation.s. ^°°*'®®.*j°'^

(3 of 1887, S. 3 (7) ) Regulations.

25. It shall be lawful for the Governor-iii-Council to cancel any Cancellation of

concession issued under the provisions of this part of this Ordinance,

(1) In case of persistent refusal or neglect to carry out the

Mining Eegulations.

(•2) On breach of any condition on which the concession was
granted, or which is included in the terms of the concession.

(3) In case it shall be certified ti) the Governor by any officer

appointed to visit the claim specified in the concession or to

report thereon that the person to whom the concession was
granted has ceased to carry on the work, or to pursue the

purpose for which the concession was granted. Pidvided
that no concession shall be cancelled until the holder of the

concession has had an opjiortunity of being heard either

personally or by counsel and showing cause against such

cancellation before the Ciovernor-in-Council.

26. Notwithstanding anything hereinbefore contained, it shall ^""''^''
*." f^^'^"*

II r 1 r ^1 ,1 ri -1 4- i.
• concession

be lawful frir tfie (jrovernor-in-uouncil to gi'ant any concession upon without

the terms that no royalty shall be paid in respect of any gold, silver, payment of

valualile mineral or jJrecious stones obtained under such concession, if

due ^^rovision, to the satisfaction of the Governor-in -Council is made
in such concession for the payment of any sum or sums of money or

other consideration, in lieu of such royalty.

27.—(1) Before a concession is granted notice of the intention to

grant such concession shall be published on three successive Saturdays
in the Gazette and any person desiring to object to the grant of such
concession may do so, by petition addressed to the Governor-in-Council
and may if the Governor so orders be heard in person or by counsel
in opposition.

(2) The Governor may, in any case, refuse to errant a concession. Governor may
^ ' .'> J > a refuse to grant

royalty

.

ciincession.

Part III.

—

Licexces.

28. The Commissioner maj^ with the approval of the Governor, Issue of licence

issue a licence authorizing any person therein named to occupy any *° ™iiie-

portion of the unoccupied Crown Lands of the Colony and subject to

the provisions of this Ordinance and of any Regulations made there-

under to mine for and when found take and appropriate

i. g»»ld, silver and valuable minerals : or

ii precious stones : or

iii. gold, silver and valuable minerals, and also precious stones.

29. Any such licence shall be issued in accordance with and J*^"^'' "^^
^•^'^"^'^

sul)ject to any conditions prescribed by the Mining Regulations. regulations.
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Two licences
not to issue
within same
area.

Proviso.

Provisions of
Ordinance
relatinar to
concessions
made applicable
to claim licence.

Right to revoke
or withhold
licence.

Projierty in gold
obtained nn
located claim
without
permission of
claim holder.

30. It shall not be lawful to i.ssue in respect of the same area of

Crown Lands licences to ditferent persons.

Provided that in the case of any area the licence in respect of

which has been cancelled or has for any reason ceased to be in

opei'ation, a fresh licence may issue.

31. The provisions of sections 19, 20, 21, 22, and 23 of this

Ordinance, respecting concessions, shall also appl}^ to licences issued

under this part of this Ordinance.

32.—(1) The Governor-in-Council may revoke a licence issued

under this Part ; Provided that no licence shall be revoked until the

holder of the licence has had an opportunity of being heard either

personally or by counsel and showing cause against such I'evocation,

before the Governor-in-Council.

(2) The Governor may order that a licence under this Part shall

not be issued.

33, All gold, silver, valuable minerals or precious stones obtained
on a claim without the permission of the owner of the claim, shall be
the property of the owner of the claim, provided that he is complying
with the Mining Regulations as to the marking of boundaries and
has paid the rent payable by him ; but if he is not complying with
the said Pegulations or has not paid the said rent, it, or they, .shall be
the property of the Colony.

Part IV.

—

Mining Licences on Private Lands.

Right to baser
metals on
private lands.

Licences to 34. The Commissioner may with the approval of the Governor,
mine on private iggue a licence to any person authorizing such person to enter on

private lands or lands of the Colony and there search and mine for

and when found take and ajopropriate gold, silver, and valuable
minerals or precious stones ; Provided always that ever}' such licence

shall be subject to such regulations as may from time to time be made
by the Governor and Court of Policy. (3 of 1887, s. .5.)

35.— (1) The owner of any private lands granted befoi^e the
passing of this Ordinance shall hold and enjoy all metals other than
gold and silver theiein or thereon, and may search and mine for and
when found, take and aj^propriate the same to his own use without
previously obtaining any licence. -">

(2) The owner of any private lands as aforesaid shall also be
entitled to take and appropriate to his own use any metal other than
gold or silver contained in any valuable mineral in or on his lands,

and which has been separated from such gold or silver by the holder
of any such licence as aforesaid, unless such holder purchases such
metal from the owner of the land at such price as may be agreed on,

or in default of any such agreement being arrived at as may be stated

in writing by the Commissioner to be the net value of the metal after

paying tlie cost of winning the same, no deduction from such cost

being made on account of gold or silver or both having been obtained
along with such metal.

(3) The owner of any private lands as aforesaid may without
previously obtaining any licence search and mine for and when found
take and appropriate any mineral therein or thereon containing gold
or silver or both together with some other metal in such proportions
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that tlie gold or silver or both comliined ()l)tainable from such
mineral is or are not of greater value than the cost of obtaining the

same alone therefrom ; Provided always that in any such case such
owner shall, if any gold or siher or both is or are extracted from such
mineral, comply with the Mining Regulations for the time being
in force as to keeping a record of gold or silver obtained and as to the

remoA'al thereof and the payment uf Royalty thereon.

(4) Nothing in this section shall authorize the owner of any
private lands to search and mine for or when found to take and
appropriate to his own use any valuable mineral in or on his lands

without previously obtaining such licence as aforesaid.

(5) Nothing in this section shall give the owner of private lands
any right to any precious stones therein or thereon. (3 of 1901, s. 6.)

(6) Nothwithstauding anything in this or any other Ordinance
contained, no grant of Crown Land made after the passing of this

Oidinance, shall be deemed to confer upon the grantee any right to

any mineral or metal whatsoever, in such Crown Land, and all such
minerals and metals shall remain the absolute property of His
Majesty.

36. The provisions of sections 29, 30 and 3:^ of this Ordinance Certain

respectincr licences shall also apply to licences issued under this Part provisions

c 1\. r\ ^- relating to
or the Ordniance. mining licences

on Crown lands
to apply in the
case of private

Part Y.—Minixg Partxershits. lands.

37.—(1) A mining partnership exists when two or more persons Definition of

own or acquire a claim for the pui-pose of working it, and actually mining partner-

engage in working it, or jointly employ others to work it for them ;

'^
"'^"

and whether there is a written contract of partnership or not.

(2) An express agreement to become partners, or to share the
piofits or losses of mining, is not necessary to the formation oi-

existence of a mining partnership. The relation arises out of the
ownership of shares in a claim, and working the same for the purpose
for which the concession for it was granted, or the licence in respect

of it was issued. (15 of 1896, s. 3.)

38. Any claim owned and worked by partners in mining. Claim worked

whether purchased with partnership funds or not, is partnership ^'^ partners,

property. (15 of 1896, s. 4.)

39. A member of a mining partnership shares in the profits and Share of

losses thereo in the proportion which the interest or shares he owns F^ofitsaml
in the claim bears or bear to the whole number of shares. (15 of 1896, losses.

s. 5.)

40. Each member of a mining partnership has a lien on the Lien of partner

partnership property for the debts due to the creditors of the partner-
propertv'^^'*^^'^

ship and for money advanced by him for its use. (15 of 1896, s. 6.)

41. Any person owning a share or interest in any claim or in any Right of person

mining company owning or workizia; any claim or anv as:ent "^"^^/' ?^^*''''^
V'^^

,
^ o ./ * o UllDG to lUSIJGCt

authorized in writing by him shall be entitled, at any time between same.

the hours of ten o'clock in the forenoon and four o'clock in the after-

noon of any working day, to enter the claim, with or Avithout an
expert, and to inspect the same and all the workings and mining



242 Appp.ndlx A.

Penalty on
mining
manager, etc.

preventing
inspection of
claim.

Transfer of
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partner.

Mode of binding
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Dissolution of
partnership.

Application of
preceding
sections.

operations therein ; and for such purpose the said person or his agent
and expert shall have at all times free ingress, and egi-ess from the

claim.
'

(].-) of 189fi, s. 7.)

42. Every manager of a claim, or director or manager' of any
comj)aiiy as aforesaid, who prevents, o])structs, or delays, or causes

the prevention, obstruction, or delay of any person or expert as afore-

said from entering any such claim shall lie liable to a penalty not
exceeding one hundred dollars, and to a further penalty not exceeding
ten dollars for every day during vi^hich such prevention, obstruction,

or delay continues, (lo of 189B, s. 8.)

43.—(1) One or more of the partners in a mining ])artnership

may convey or assign his interest in the claim without dissolving the

partnership and without the consent of other members : Provided
that the sale of such interest shall in the first instance be offered to

and refused by the other members. (15 of 1896, s. 9 d).)

(2) The purchaser from the date of his purchase shall become a

member of the partnership : Provided, however, that no transfer .shall

be allowed or made unless the remaining partners have intimated in

writing to the Commissioner that the transferor has made provision

for the payment of his share of the debts due by the partnership, or

unless the transferor can otherwise satisfy the Commissioner that such
provision has been made. (15 of 1896, s. 9 (2).)

44.—(1) No member of a mining partnershijJ, or any agent or

manager thereof, can by a contract other than a contract for the

employment of labourers, bind the partnership exce^jt by express
authority in writing derived from the members thereof.

(2) The decision of the members owning a majority of the shares

or interests in a mining pai'tnership binds it in the conduct of its

business. (15 of 1896, s. 10.)

45. It shall be a ground for dissolution of a mining partnership
if any member of a partnership refuses or neglects, within thirty days
after personally receiving notice in writing thereof from the other

partner or partners, to pay or satisfy any assessment of the partner-

ship liabilities or neglects, when notified in writing by the other

partner or partners to do so, to perform any labour or discharge any
liability incurred. (15 of 1896, s. 11.)

46.—(1) Part V. of this Ordinance .shall not apply to any Com-
pany or Association incorporated or registered under the C!ompanies"

Ordinance, 1898, and the application of all or any of its sections may
be expressly limited or excluded by a written contract or partnership.

(15 of 1896,' s. 12.)

(2) The Partner.ship Ordinance, 1900, shall not apply to any
question provided for in Part V. of this Ordinance where this

Ordinance applies to the partnership in connection with which such
question has arisen. (20 of 1900, s. 48 (2).)

Part VI.

—

Preventiox of Theft of Gold or of Precious Stones.

Presumption as 47, For the purposes of this Ordinance, a person shall be deemed
to possession, ^q igg {^ possession of raw gold or of ])recious stones if it or they is or

are at the time in his custody or power or under his control, although
not in his actual possession. (3 of 1887, s. 7.)
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48. Every person in Avhose possession raw gold or precious stones Possession an

is or are found by any Officer shall be guilty of an offence against this ?ffence unless

Ordinance, unless he c;in prove, to the satisfaction of the Court before

which he is tried, that he is lawfully entitled to the possession of the
same. (3 of 1887, s. 8.)

49. Any Officer who has reasonable cause to suspect that any Powers of

person is unlawfully in possession of or removing any raw gold or o'*^'^'^^^.

precious stones may sto]) and examine such person, and any vessel, or

any cart or other conveyance, m the jjossession of or under the control

of such person or in which such person may be, and any package under
the contiol of such person ; and if any raw gold or precious stones is

or are found upon such person or in any such vessel, cart, conveyance,
or package, may seize and detain the same and arrest and detain such
peison until he can be brought before a Magistrate and dealt with
according to law. (3 of 1887^ s. 9.)

50. Nothwithstanding anything in this Ordinance,and in addition Powers of

to the powers therein contained, it shall be laA^ful for the Commissioner °?J?,^f,'*,*° „^ ^

or any VVaiden, with a view or ascertaiuing whether any person is un-
lawfully in possession of or removing any I'aw gold or precious stones

—

(1) To stop any jDerson within a Mining ]3istrict,and demand the
production of all raw gold or precious stones in his possession

;

(2) To seai'ch or cause to be searched in his presence any person
within a Mining Distiict and everything in his possession or under
his control

; and,

(3) To search or cause to be searched any person, and everything
in his jjossession or under his control, wherever such person may be
within the Colony, who has come from a Mining District, within seven

days after leaving such district. (3 of 1887, s. 10.)

1. If any <;)fficer has reasonable cause to suspect that any raw Powers of

gold or precious stones is or are in the unlawful jiossession of any gearciT*"
person in any house, store, shop, building or other enclosed place premises.

whatsoever within the Colony, then, upon oath made by such Officer

before any Justice of the Peace of the fact of such sus])icion, such
Justice may, by wairant undei' his hand, authorize such Officer, with
all necessary assistance, to enter by force if required, and at any hour
of the day or night, such house, store, shop, building or other en-

elosed place, and to seize and detain any raw gold or precious stones

found therein, and to arrest and detain the owner or occupier or the

pei'son in charge of such house, store, shop, building or other enclosed

place, and the person or persons in whose possession such raw gold or

precious stones may be found, until he or they can be brought before

a Magistrate and dealt with according to law. (3 of 1887, s. 11 (1).)

52,—(1) For the purposes of examination and search under this Suspected

Ordinance, it shall be lawful for any Officer if he thinks fit to cause Pakea^t^a^^^
any person to be taken to the nearest Police Station or other station station,

appointed for the purpose of this Ordinance.

(2) A female shall be seai'ched only by a duly appointed female
searcher alone or in the presence of another female notwithstanding
anything to the contrary in section 50 hereof, (^j of 18^7, s. 12.)

53, Any raw gold or precious stones produced on demand or dis- Raw gold and

covered on seai'ch may be seized and detained by the Officei', who may pi'ecious stones

also ari'est and detain the person from whom the gold or precious detained and
possessor
aiTested.
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stones was or Avere seized until he can l)e ])i-onght before a Magistrate
and dealt with acu-ording to law. (3 of 1887, s. 13.)

54. All raw gold or precious stones seized shall as soon as possible
be conveyed under the care of some responsible person to the Inspector
or other ofHcer of Police or if there is no officer of Police in the district
the Magistrate of the District in which the same was seized, and the
Inspector or other officer of Police or the Magistrate shall make such
provision for the safe custody thereof as lie may deem advisable.
(3 of 1887, s. 14, and 15 of 1896, s. 28 (3).)

55.—(1) As soon as possible after the seizure of any raw gold or
precious stones a complaint shall be preferred against the person from
whom tlie same was seized for the unlawful possession thereof.

(2) Such complaint may be ])referred by the seizing Officer or by
any other Officer.

(3) On the hearing of such complaint the complainant shall
jnove

—

{(t) The finding of the raw gold or the precious stones in the
possession of the person charged ; and

(/>) Reasonable cause, at the time of seizure, or, in the case of

the Commissioner or Warden acting under section r)0 of

this Ordinance, either at the time of seizure or from
information subsequently obtained to suspect that such
possession is unlawful ; and thereupon the onus shall lie

upon the person charged of proving to the satisfaction

of the Court, that he is lawfully entitled to the possession

of such raw gold, or precious stones. (3 of 1887, s. 1.").)

56. If on the trial of any person in respect of such raw gold or
precious stones it is jjroved to the Magistrate's satisfaction to whom
the gold or precious stones belongs or belong, the Magistrate may
make an order for the delivery thereof to the rightful owner on
payment of the loyalty and of such expenses as, in his opinion, have
been properly incurred in leeovering such gold or precious stones.

(3 of 1887, s. "16.)

57.—(1) 111 the event of there being no proof or not sufficient

proof as to the ownership of any gold or precious stones seized, the

Magistrate shall advertise such seizure with particulars thereof, for

four successive Saturdays in the Gazette and one other newspaper circu-

lating in the Colony, and any person having -Any claim thereto may,
on or before the last Saturday on which such seizure is I'equired to be
advertised, give notice in wiiting thereof to the Magistrate, whereupon
the Magistrate shall fix a day and hour for the hearing of any claim
or claims so made and shall adjudicate thereon in a summary manner.

(2) If, on such hearing the Magistrate is of opinion that the

claimant has estal)lished his claim, he shall order the gold or precious

stones to be delivei'ed up, after payment of such I'oyalty and expenses
as aforesaid.

(3) If such claim is not established or no claim be made the

Magistrate shall thereafter transmit such gold or precious stones to

the Commissioner to be dealt with as the Governor may direct. (3 of

1887, s. 17.)

(4) The Warden, the Comniissiouer, or any Officer of the Depart-

ment of Lands and Mines authorized by him in writing, shall have the

right to appear and be heard at any proceedings taken under Part VI.
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of this Ordinance, and shall have the same rights in all respects as if

he were a party thereto.

58. Any order of a Magistrate under this Ordinance shall be Right of appeal,

subject to appeal. (3 of 1887, s. 18.)

Part VII.

—

Offences.

59. Every person who

—

^
LiabiUty of

(1) Fails to report himself to the proper station, or reporting at

(2) Fails to attend at any station when required by an officer station, etc.

to do so, or

(3) Refuses to allow himself or anything under his control to

be examined and searched,

shall be guilty of an offence against this Ordinance. (3 of 1887, s. 21.)

60.— (1) Every person who

—

Penalty for

/ \ TT 1 1 1 J- 1 -1 1 harbouring
(«) Harbours, conceals, or employs any servant while his registereii

contract of service with another person subsists ; or labourer and

(A) Removes or entices any such servant from the service of '"'"il'l?olT°*^
"^

his employer, or solicits or entices him to leave such service,

shall be guilty of an offenca against this Ordinance, and on conviction
thereiif shall be liable to a penalty not exceeding one hundred dollars,

and shall further pay to the emjjloyer the sum of two dollars for

every day during which such servant has been so harboured, concealed,

or employed. (15 of 1896, s. 13 (1).)

61. Every person who

—

Fraudulent

(1) Fraudulently personates the holder of any licence or licence'.

concession ; or

(2) Falsely represents that any servant or other person is an
authorized holder of any licence ; or

(3) Fraudulently exhibits as his own any licence issued to
another person ; or

(4) Uses or exhibits as valid any licence which has expired,

shall be guilty of an offence against this Ordinance. (15 of 1896, s. 14.)

62. Every person who unlawfully obtains any gold, silver, valu- Unlawfully

able minerals or precious stones, or who procures or employs any other JugpoJiifg oT
person to unlawfully ol)tain, convey, or dispose of any gold, silver, gold or precious

valuable minerals or precious stones shall, in addition to any punish- stones.

nieiit incurred for a breach of the Mining Regulations, be guilty of

an olfence against this Ordinance. (3 of 1887, s. 22.)

63. Every person who sells or purchases any g()ld or any precious Selling gold or

stones in a Mining iJistrict otherwise than in accordance with the contraryfo^''*^
Mining Regulations, shall be guilty of an offence under this Ordinance, regulations.

(15 of 1896, s. 15.)

64. Every person who, with intent to defraud his co-owner, Cheating

co-partner, or co-adventurer in any claim or in any share or interest ™'^iiiS' partner,

in any claim, secretly keeps back, conceals, or disposes of any gold,
silver, valualile minerals or precious stones f(nind in or taken from
such claim, shall be guiltj' of an offence against this Ordinance.
(3 of 1887, s. 24 amended.)
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65, Every person who is guilty of an otfence against this Ordi-

nance for which no penalty is otherwise expressly provided shall lie

liable to a penalty not exceeding five hundred dollars, and in default

of payment forthwith or within such time as the Court may direct, to

imprisonment Avith or Avithout hard labour for any term not exceeding

six months, and on the second or any subsequent conviction to

imprisonment with or without hard labour for any term not exceeding

six months, and in addition to a penalty not exceeding five hundred
dollars. (3 of 1887, s. 23.)

Ohaiiye of
venue.

Statement of
reasons for
seizure
receivalile in
evidence.

Account of

wages
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Part VIII.

—

Procedure.

66.— (1) Where an offence against this Ordinance has been
committed within the jurisdiction of one Magistrate, and the Com-
missioner certifies in M'liting that in his opinion the complaint for

any such offence can be more conveniently or fairly heard before

the Magistrate of any <ither district in the colony, it shall be lawful

for such other Magistrate, and he is hereby required, to hear and
determine such complaint as if the offence had been committed within
his jurisdictif)n. Provided that the venue shall not be so changed,
exce])t with the consent in writing of the parties or the approval in

writing of the Attorney-dleneial.

(2) In the event of pi'oceedings being taken under this section-

befoi'e the Magistrate of a District other than that in which the

offence Avas committed, all gold, silver, A'aluable minei'als or precious

stones seized and dealt Avith under this Ordinance shall be sent on to

such Magisti'ate, and all further proceedings in respect thereof shall

be had and taken by and befoie him. (3 of 1887, s. 25.)

67. On the trial of any pei'son in respect of the unlawful
possession of raAv gold or precious stones seized by an officer or of

any claim thereto undei- this Ordinance the production of a written
statement ])urporting to be signed by such officer giving his reason

for such seizure and the circumstances under Avhich it Avas made shall,

with the consent of the defendant, be primn J'ln-'ii' eA'idence of the facts

therein stated. (3 of 1887, s. 2(> amended )

68. Any Certificate of liegistration issued under the Mining
Regulations and any account of .salary or wages of a servant employetl
on a claim, certified by the holder of such claim or person in charge
thei'eof, shall in all courts be prima fucie evidence of all matters
contained or endorsed theiein or thereon respectively. (15 of

1896, s. 16.)

69. In any proceeding by a servant employed on a claim foi- the

recovery of salary or Avages for Avoi'king thereon, delivery of any
process at the registered address of the person Avho AA^as the holder of

such claim, at the time when the proceedings were commencetl shall

have the same effect as personal service on everv ])erson liable for

payment thereof. (15 of 1896, s. 17.)

70. The Commissioner or a Warden shall foi' the purpose of

determining any disputes AAdiich he is by the Mining Eegulations
empoAvei'ed to determine, haA^e the same powers as to summoning
witnesses and compelling their attendance, as to employing bailiff's,

police, or rural constables, as to the examination of witnesses, and as



Ajypendix A. 247

to adjournments, as are for the time being vested in a Magistrate

in the exercise of his jurisdiction under the Petty Debts Recovery
Ordinance, 1893. (15 of 1896, s. 20.)

71. All fees or costs awai'ded ]mable under the Mining Tiegii- Fees on

lations in proceedings for the determination of disputes by a proceedinsrs

-iT^ 1 1 ^1 /I • • 1 11 1 1,1 1 1- before \\ ardens
Warden or by tlie Commissioner shall be recoverable by action, or Commis-
(15 of 189o, s'. 21.) sioner.

72. In all cases in which the Mining Regulations pro\ide that Ria-ht of appeal

any person who is aggrieved by any decision of the Commissioner or 1" Supreme

of a Warden may appeal from such decision to the bupreme Uourt, the

Court in its limited jurisdiction shall have full jurisdiction to hear

and determine all questions of fact and of law between the pai'ties

raised in appeal, and the parties to any such proceeding may appeal

from any decision of the Court in its limited jurisdiction to the Full

Court. \15 of 1896, s. 22.)

73. The appellant shall, within six Aveeks after the pronouncing Notice of

of the decision, serve upon the Commissioner and upon the opptisite app^^l-

])arty notice in writing of the reasons for his appeal, and such notice

may be served either personally or by registered letter : Provided,

however, that in any case where a person who is entitled to appeal

from any such decision as aforesaid is unavdidably prevented h\nn
appealing within the time hereinbefore specified, it shall be lawful for

such person to apply, by motion to the Court, for leave to appeal

from such decision, and the Court may either refuse to grant such
leave or may grant the same on such terms and conditions as it may
think fit. (15 of 1896, s. 23.)

74. The appellant shall, within one month after the date of the Seev,rity m
decision appealed against, enter into a recognizance with at least one '^PPs*!-

sufficient surety, in fifty dollars, tf* the satisfaction of the Com-
missioner or Warden, conditioned for the due prosecution of the

appeal and for abiding the result thereof, including the payment nf

all Costs (if the appeal and otherwise.

75. Subject to the pi'ovisions of this Ordinance, the practice and I'rai tice ami

]5roeedure in respect of any such appeal shall be the same as the ''^^'f^"^"*^
^"

])ractice and procedure for the time being in force in the Court in

respect of appeals from the decisions of Magistrates. (15 of 1896, s. 24.)

76. The deci.sion of the .Tudge shall bind the parties but shall KUectof

give no right as against the Crown or any Officer of the Govei'iiment, <iecisioii in

and shall not be deemed to confer any light to obtain a concession or
"

licence under this Ordinance. (15 of 1896, s. 25.)

77. The Court may, at an}' time after proceedings in appeal lun-e Power to

been commenced, on motion by either party, order that all work shall Supreme Uonrt
. . . , ^ ^ 1 • 1 ''*^ order to

cease on a claim, either genei'ally or by any particular person or cease work ou

j)ersons, pending the decision of the matter. (15 of 1896, s. 26.) claim.

78. The fees and costs payable on appeals shall be the same as in Fees aud costs

cases within the General Civil Jurisdiction of the Supreme Court, and '"^ »PPs^ •

the remuneration of witnesses shall be the same as in the Supreme
Court, Civil Jurisdiction. (15 of 1896, s. 27.)

79.— (1) In any case where an employer or his agent satisfies -"i

J.'jjg'e'^'}""

'"

Magistrate or Justice of the Peace, by information upon oath, that prosecution for
iiarljourinu'

servant.
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his servant whose contract of service is subsisting is harboured,
concealed, or employed by another person, the Magistrate or Justice
of the Peace may issue a warrant to any officer to search any premises
of or occupied by such j^erson for such servant, and to bring him, if

found, and the person by whom he is harboured, concealed, or

employed, before a Magistrate, to be dealt with according to law.

(15 of'l890, s. 13 (2).)

(2) In any proceeding under this Section or under Section 61 it

shall not be necessary to prove on behalf of the prosecutit)n that the
defendant knew that the servant was under a subsisting contract of

service ; but in any such proceeding it shall be a sufficient defence for

the defendant to prove that he did not know, and had no reasonable
means of knowing, that the servant was under such contract of

service. (15 of 1896, s. 13 (3).)

(3) Where a servant is harboured, concealed, or employed as

aforesaid on a claim, the holder of the claim, and the principal person
in charge thereof shall each be liable to the penalty enacted in

Section 61 of this Ordinance. (15 of 1896, s. 13 (4).)

80. Any oifence created or penalty imposed by this Ordinance or
l)y any Regulations made thereunder may be prosecuted or recovered
under the Summary Jurisdiction Ordinances. (15 of 1896, s. 30.)

Part IX.

—

Miscellaneous.

Power to make 81.—(1) The Governor and Court of Policy may make regulations,
regulations. j^j^^j when made, may alter, amend or revoke such regulations, with

I'espect to all or any of the following matters :—

((/) The prospecting and locating of Claims and the issue of

licences
;

(/') Filing of objections
;

{() Duration of Licences, and size and extent of Claims
;

(W) Mode of working Claims and deposit of waste and tailings
;

{>') Keeping of records of gold, silver, and valuable mineials,

and of precious stones found
;

(/') Definition of boundaries and maintenance of boundary
marks

;

{(j) Applications for and issue of dredging concessions, and the
conditions aflecting them

;

(//) The amalgamation, purchase, and transfer of claim licences

and concessions
;

(/) Surveys
;

(_/) The regulation of the use of the surface of the land, and of

the cutting of timber and fuel
;

(/.') Water rights and the use of water
;

(/) Permits to occu])y land for purposes connected with mining
;

(/;/) Cutting of ])aths and tiails, and the use of them
;

{)i) Jumping of claims
;

((/) Employment and registration of labourers, the payment of

wages, and the duties of employers
;

{[>) The conveyance, detention, sale, and purchase of gold,

silver, valuable minerals, and pi'ecioiis stones
;

('/) Duties of traders in gold or precious stones
;

(/•) '^rhe sanitary regulation of claims and places adjacent to

claims
;
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(>) The regulation of mines
;

(/) The determination of disputes
;

I

(/i) Employment and rii^hts of Aboriginal Indians
;

\

(r) Disposal of forfeited gold, silver, or valuable minerals, or i

precious stones
;

|

('/•) The determination of the amounts to be paid for royalty,

fees of office, and other amounts payable to the Colonial
j

Government
;

1

(.'•) The regulation of the conditions on which entry may be
made on private lands and the securing to the persons

j

entitled thereto due compensation for any distui'bance of I

the surface of the land ; and
|

(//) All matters not hereinbefore specially mentioned connected
\

with the search or mining for or dealing with gold, silver, i

valuable minerals or precious stones, and generally all
i

matters connected with the proper carrying out of the
j

provisions of this Ordinance.
i

(2) In any such regulation the Governor and Court of Policy may
j

prescribe such penalty, not exceeding one hundred dollars, as they
may think fit for any breach of any Regulation.

(3) Every person who is guilty of a breach of any regulation for
I

which no penalty is expressly pi'ovided shall be liable to a penalty not i

exceeding one hundred dollars. (12 of 1895, s. 5.)
;

(4) All such Regulations shall be published in the Gazette, and :

shall have the force of law.

82. Until the Governor and Court of Policy make Regulations MiniDg
j

under the last preceding section hereof, the Regulations in the First Ff^t^gchedule
Schedule to this Ordinance shall be in force as the Mining Regulations,

"

i

but such Regulations may be altei'ed, amended or revoked in the same \

manner as if they were Regulations made by the Governor and Court
j

of Policy under the said last preceding section.

83. Everv person who is guilty of a breach of auv of the Penalty for
j

Regulations,— "
breach of the

o ' Regulations.

(1) By refusing or neglecting to comply with any duty imposed
on him by or under the Regulations ; or

(2) By refusing or neglecting to comply with any la\Yful order nr
direction given by an Officer ; or

(.3) By obstructing an Officer in the execution of his duty ; or

(4) By giving incoiiect information in relation to any mattei-
;

within his knowledge
;

j

shall be liable to a penalty not exceeding one hundred dollars.

84. Any holder of a licence issued under this Ordinance or under Forfeiture of

the Mining Regulations, who is guilty of a breach of any condition licence for

expressed in his licence, or of a breach of any Regulation relating to |;ondUioii.-i.

licences of the kind held by him, shall, in addition to any other penalty
provided for such breach, if the Governor-iu-Couucil so orders, forfeit

his licence.

85.—(1) All gold, silver, valuable minerals or precious stones Forfeiture of

removed, conveyed, purchased or otherwise dealt with contrary to this -"^^^ '" I'vecions

Ordinance or to the Mining Regulations may be seized bv anv Officer, ^1°^!^! 'J+-,^i,; .i.

and if any person is convicted or any ottence m respect of such gold, an offeuce is

(^
L'omiuittert.
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silver, valuable minerals or precious stones, the Magistrate may order

the same to be forfeited, or delivered to the person who appears to l)e

entitled thereto.

(2) If the person from whom any gold, silver, valuable minerals

or precious stones are taken, is not convicted of any offence in respect

of the same, or is not prosecuted for any offence, or if the Magistrate

has not made any order under sub-section (1) hereof, the officer may
detain such gold, silver, valuable minerals or precious stones until

such person, or any other person claiming the same, satisfies him
or a Court of competent jurisdiction that he came by the same law-

fully, or has a good title to the same.

(3) All gold, silver, valuable minerals or precious stones so seized

as aforesaid, to which no claim is made or sustained within six months
from the date of such seizure, may be forfeited by the Governor.

86. Every person who, either by himself, his agent, or servant,

is guilty of any negligence in relation to any matter dealt with in the

jSrsonsTHiijury. Regulations by which any person is injured shall, in addition to any

action to which he may be liable, be deemed guilty of a breach of the

Regulations.

87. Any person giving information as to the breach of the

Regulations respecting the remf)val or conveyance of or dealing with

any gold, silver, valuable minerals or precious stones which leads to

the forfeiture thereof shall be entitled to such portion of the proceeds

therefrom as the Governor may award.

88.—(1) Every officer holding a salaried appointment in the

Department of Lands and Mines is hereby prohibited from acquiring

by any cat of his, or holding directly or indirectly any share or

beneficial interest in any claim in this colony, or in any concession

granted or licence issued under this Ordinance.

(2) If any such share or interest devolves upon any such officer

by will or inheritance or from any circumstances beyond his control,

he shall immediately on the fact l)ecoming known to him report the

same to the Governor, who shall give such directions in the matter as

he thinks expedient in the public intei'est.

(3) If any such officer

(a) Acquires or holds any such share or interest contrary to

sub-section (1) hereof, or

(/') Fails to report the fact of any such share or interest having

devolved upon him as required by sul)-section (2) hereof, or

(r) Refuses or neglects to comply with any directions given by
the Governoi' in respect i>f any share or interest which has

devolved upon him,

he shall, on being convicted thereof before a Magistrate, on proceed-

ings taken against him with the consent in writing of the Attorney-

General be liable to a penalty not exceeding five hundred dollars for

every such offence and shall be subject to dismissal from the public

service. (3 of 1887, s. 28.)

89. All officers appointed under this Ordinance shall respectively

receive such salaries as may from time to time be assigned to them by

the Cmbined Court. (3 of 1«87, s. 20.)

90. AH royalties, rent, fees and other moneys payable undei' this

Ordinance, or under the Mining Regulations, shall be paid over to the

Reward to
informer.

No officer to

engage in
mining
enterprise.

Salaries of
officers.

Puration of
(jrdinance.
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Receiver-General for the use of the Colony so long as the Legislature

of the Colony make due provision to the satisfaction of His Majesty,

for maintaining the Civil List Establishment of the Colony. (3 of

1887, s. 29, amended.)

91. The Ordinances mentioned in the Second Schedule to this g^'P'^^'

Ordinance are hereby repealed to the extent specified in the third schedule,

column of that Schedule.

Provided that

—

(1) This repeal shall not affect the validity of any licence,

concession, certificate or document issued, granted or made
under the authority of any enactment hereby repealed

;

and
(2) Any document referring to any Ordinance or enactment

hereby repealed shall be construed to refer to this

Ordinance, or to the corresponding enactment in this

Ordinance ; and
(3) This repeal shall not affect

—

{(() Any right, privilege, obligation or liability acquired,

accrued or incurred under any enactment or legulation

made under any enactment hereby rejjealed ; nor

{h) Any penalty, forfeiture or punishment incurred in

respect of any offence committed against any enactment,

or regulation made under any enactment, hereby

repealed ; nor
{e) Any investigation, legal proceeding or lemedy in

respect of any such right, privilege, obligation, liability,

penalty, forfeiture or punishment as afoiesaid ; and any
such investigation, legal proceeding, and remedy may be

carried on as if this Ordinance had not passed.

92. All Regulations made before the passing of this Ordinance, Revocation of

^mder the authority of any Ordinance or enactment repealed by the Regulations,

last preceding section, are hereby I'evoked and rescinded.
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THE MINING REGULATIONS, 1905.

Short title.

Interpretation
of terms.

1. These Regulation?

Mining Regulations, 1905.

Piy'Iliiii/niri/.

may be cited for all purposes as the

2. In these Regulations, unless the context otherwise requires,—
" Gold " includes amalgam silver and valuable mineral found in

or taken from any part of the Colony, in whatever condition,

until the same has or have passed through the Commissioner's

Office and royalty has been paid thereon and thereafter, whilst

subject to these Regulations
;

" Amalgam " means gold combined with quicksilver
;

" Mining Inspector " means any person appointed by the

Governor to be an Inspector for the purposes of Part X. of

these Regulations.

Expressions in these Regulations referring to weights and
measui'es shall be construed as referring to Imperial weights
and measures.

Form and
requisites of

application fn

prospectintr

licence.

Form No. 1.

PART I.

Proi^pociing and Locathig of Claims and Issue of Prospecling Licences,

3.—(1) Every person who desires to prospect for the purpose

of locating claims shall apply in writing, in Form No. 1 in the First

Schedule to these Regulations, to the Commissioner or Warden
for a licence hereinafter called a prospecting licence to do so, and shall

produce, if required by the ( ,'ommissioner, a certificate from the

Institute of Mines (which certificate shall be given free of charge by
the Institute) that he is not a labourer under a sul)sisting conti'act.

(2) The application must contain the full name and address of

each applicant, and each applicant or his attorney duly authorised by
power of attorney deposited or recorded in the Registrar's Office,

must sign the same in the presence of two witnesses, Avho must also

si en the application. The application must also contain the name,

style or firm, if any, by which it is intended that the ])rospecting and
Avorking is to be carried on and also an atldress in Geoi'getown,

called a " registered address," at which all notices or other process

necessary iov the purposes of these Regulations may be served.

(3) No prospecting licence .shall l>e issued in the name of any firm,

syndicate or partnership, unless tlie name or names and addresses of

the person constituting such firm, syndicate or partnership are stated
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in writing, signed by such persons to the Commissioner or Warden,
and such persons shall for all purposes be subject to all the obligations

imposed by these Regulations on the holders of such licences.

(4) Where a licence is applied for in the names of more than one
person, the licence shall be granted to one of such persons only for

and on behalf of himself and the other persons named in the

application.

(5) The Commissioner or Warden shall not issue a prospecting

licence to any person known to be a minor, and if any such licence is

issued to a minor it shall l)e null and void.

(6) The Commissioner or Warden may refuse to issue a prospecting

licence, but where the Commissioner or Warden refuses to issue a

licence, the applicant may appeal to the Governor whose decision shall

be final.

(7) It shall not be lawful for any. person employed on a claim to

apply for, receive or hold a prospecting licence except for and on
behalf of his employer.

4.—(1) If the application is granted the Commissioner or Warden issue, etc., of

shall, subject to the provisions of sub-section (1) of Regulation 6, {jggncl*''"^^
thereupon issue a prospecting licence to the applicant, in Form No. 2

xr 2

in the First Schedule to these Regulations.

(2) There shall be payable in advance for the licence the sum Schedule II.

specified in the Second Schedule to these Regulations.

(3) The licence shall continue in force for twelve months from the

date of its issue.

(4) It shall be lawful for the Commissioner for good cause at any
time to revoke any prospecting licence, subject to an appeal to the

Governor, whose decision shall be final.

(5) Subject to the provisions of sub-section (1) of Regulation 6, a

prospecting licence shall entitle the person to whom it is issued to

prospect and locate claims in every Mining District, but under and
subject to the 23rovisions of these Regulations.

(6) A prospecting licence issued to any person shall, unless he is

informed by the Commissioner or Warden that his location is dis-

allowed or is ordered to suspend work, be deemed to entitle and to

have entitled him to work the ground located thereunder from the

date of location until his application for a claim licence can be published

and such licence either issued or refused.

Provided that nothing contained in this section shall be held to

make valid any location made by a person who has not previously

taken out a prospecting licence.

5,—(1) The Commissioner or Warden shall file and preserve all

applications and on receipt of any notice of change of address shall

endorse thereon the date of receipt and shall file and keep such notice

with the application to which it relates.

A certified copy of the particulars relating to any prospecting

licence shall be given to any person demanding the same on his paying

therefor the fee specified in the Second Schedule to these Regulations. Schedule II.

(2) The Warden shall without delay report in writing to the Com-
missioner all jJiospecting licences issued by him and the Commissioner

shall file and preserve such report.

(3) A registered address shall not be changed until notice in Keeping of

writing of the intention to change the same has been served on the
p^i'i.t[^u°ars

Commissioner or Warden by the person or all the persons if more relating to

than one who applied for the licence. prospecting
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(4) Delivery of any notice or process required by these Regulations
at a registered address for the time being shall have the same effect

as personal sei'vice.

Locating of Claim.

Prospecting for 6,—(1) A person on obtaining a prospecting licence may.personally
and locating of ^j, |jy some person authorised by him with the approval of the Com-

missioner or Warden in writing in Form No. 3 in the First Schedule
to these Regulations, prospect for and locate claims on any of the
Crown Lands in the Colony not pi'eviously lawfully occujDied or
previously located or reserved, by notice published in the Gazette for

the use of the Crown, or the Colony or as an Indian Reservation.
Any location not made in compliance with this Regulation shall be
disallowed by the Commissioner.

(2) When a licence has been granted to one person for and on
behalf of himself and the other persons signing the application for the
licence, as provided in sub-section (4) of Regulation 3, only the person
authorised under such licence to act on behalf of the other persons
named in the licence, or some person duly aiithorised by him in

writing in Form No. 3 in the First Schedule to these Regulations,
shall be entitled to enter a mining district by virtue of the licence so

granted or to prospect or locate claims under such licence.

The name of the person to whom it is desii'ed that the licence

should be granted, shall be stated in writing to the Commissioner or
Warden, at the time the application for the licence is lodged.

Giving notice of
location and
application
for licence.

Form Nos. 4
and 5.

Eecording of
notice and
application.

Form No. 6.

Notice of Location of Claim, and Application for Licence.

7. Every person who locates a claim shall, within a reasonable
time after such location, and in any case not more than three months
thereafter, file or caused to be filed at the office of the Warden, or at

the oflSce of the Department of Lands and Mines in Georgetown, a
notice in duplicate, in Form No. 4 in the First Schedule to these

Regulations, stating the name of the person for whom the location is

made, the name of the person actually locating, the names of the
witnesses in whose presence the location was made, the date of the
location, and such a description of the ground located and its situation

as will enable the claim to be identified by the Warden together with an
application in writing in Form No. 5 in the said Schedule for a licence to

mine for gold or to mine for precious stones or to mine for gold and
precious stones as the case may be and shall pay for filing such notice

and application the fee specified in the Second Schedule to these
Regulations, and if such application and notice be not filed as i^equired

with the amount payable, the location shall be null and void, and the
land located be open to location by anyone.

8. — (1) The Warden or Commissioner, on receiving such notice in

duplicate and application, shall mark on each of them the time when
it was received, shall file and preserve the same, and give to the
person filing the documents a receipt in the Form No. 6 in the Fii'st

Schedule to these Regulations.

(2) The Warden shall file in his oflfice one copy of the notice and
shall forward the other, together with the apjilication, by the fir.st

opportunity to the office of the Commissionei', and shall at the same
time furnish to the Commissioner such information, if an}', respecting
such location and application as he may think requisite.
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9. Where any dispute arises as regards the person who is to be Rule of decision

deemed the first applicant for a licence, the person first locating the appUcant.
claim in accordance with these Regulations shall be deemed the first

applicant.

10. Any claim located by any person under a prospecting licence Claim located

obtained in contravention of Regulation 3 (7) hereof or by any person ^^^ employe.

who at the time of such location is in the employment of the holder of

a prospecting, or claim licence or concession shall be deemed to have
been located for and on behalf of his employer.

11. On receiving the notice and application, the Commissioner Publication of

shall cause the same to be published in the Gazette for three successive
{Jjc^tfon.

Saturdays, in order to allow of any opposition to the issue of a licence

therefor being made, in the manner hereinafter provided.

12. All gold or precious stones obtained by any person from any Right to srold

land, pending the issue of a licence, after locating a claim, shall be provisfonal
subject to the same regulations and shall be recorded and dealt with working of

in all respects as if it or they had been obtained after the issue of a clami.

licence.

Objections to Issue of Licences.

13.—(1) Any person who desires to object to the issue of a Making df

licence shall file at the office of the Commissioner his reasons of
^rg^^lng of

opposition in writing in duplicate on or before the last Saturday on claim licence,

which the application is required to be published, and shall deposit at

the same time a sum of twenty-five dollars in respect of each licence

to which objection is made to meet expenses, other than those of the

Officer who decides the case, such sum to be dealt with as such Officer

may decide : Provided that where more than one licence is objected

to by the same person, the Commissioner in his discretion may reduce

the amount to be deposited in respect of the second and subsequent
licences.

(2) Every such person shall be bound, within three days after

such filing, to serve at the registered address of the applicant for the

licence a copy of such reasons ; and the procedure shall, mutafis

iii/itaudis^ be in accordance with the provisions of Part XI. of these

Regulations.

Issue of Licences.

14.—(1) If there is no opposition to the issue of a licence, or if Restrictions on
• • * T ISSUG or llCGllCG

there is opposition but it is decided in favour of the applicant, and etc.

the boundaries of the claim have been verified to the satisfaction of porm No. 7.

the Commissioner a licence may be issued for the land so located in

Form No. 7 in the First Schedule to these Regulations.

(2) Every applicant for a Claim Licence when required by the

Warden to do so shall either by himself or by some other duly
authorised person deputed by him, point out to the Warden the

])Osition and boundai'ies of the Claim for which a Licence is sought,

and if such applicant fails to have such claim pointed out and verified

within six weeks after the AVarden has udtified him of his readiness

to verify the location, the application for the same shall be cancelled

and a notice to this effect shall be published by the Commissioner in

the Gazette and thereupon the location shall be null and void and the

land open to location by any person.
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General rights
conferred by
claim.

(3) A licence shall not be issued to any person known to be a
minor, and if any licence is issued to a minor it shall be null and raid :

Provided always that where the right to obtain a licence devolves by
will or on intestacy to a minor, a licence may be issued to the guardian
of such minor, and such guardian shall thereupon become subject to

all the obligations imposed by these Regulations on the holder of a
licence.

(4) The Governor may direct that a licence shall not issue to any
person who has been convicted of any indictable offence, or of the
larceny of gold or of any offence under the Mining Ordinance, 190.3,

or any Regulations made thereunder or against >vhom any unsatisfied

judgment for labourers' wages exists, or against whom any judgment
or sentence for any ill-treatment or neglect of any labourer employed
by him has been given, and thereupon the location shall be void and
the land open to location by any other person.

(5) No licence shall be issued in the name of any firm, syndicate,

or partnership, unless the name or names and addresses of the persons
constituting such firm, syndicate, or partnership are stated in wi'iting

signed by such persons to the Commissioner, and such persons shall

for all purposes, until transfer of the licence, be subject to all the
obligations imposed by these regulations on the holders of such
licences.

(6) If the applicant for a licence does not, within 14 days after

the last Saturday's advertisement of his apjilication, or within the
same period after the removal of any opposition entered, pay the rent

(if any) payable in advance for such licence, such licence shall not bo
issued, and the application for such licence shall be declared abandoned
by the Commissioner by notice in the Gazette for three consecutive

Saturdays, and the land referred to therein shall be open to location

by any person.

15.—(1) A licence, so long as the holder thei^eof complies with the

Mining Ordinance, 1903, and with the Mining Regulations, shall,

subject to its terms, confer the right to the use and enjoyment of the
surface included within the lines of the claim, and to all veins, lodes,

ledges, and deposits beloAv such surface, within the vertical planes in

which the surface boundaries lie :

Provided always that, subject to the provisions hereinafter

contained relating to a path or trail, the occupation of all lands for

the purpose of being worked under these Regulations shall be subject

to the right of any person to pass through or along any road or path
on such land which gives access to any land beyond, to which such
person desires and is entitled to go, and to the rights of any person

duly authorised to cut timber or take forest produce.

Eevocation for
non-working.

Dnratjon of
licence.

Duration^ etc., of Licence.

16. Any licence may be revoked by the Governor-in-Council
under and in accordance with the provisions of section 32 of the
Mining Ordinance, 1903, if the holder thereof ceases to work the claim
to the satisfaction of any OflRcer appointed by the Governor to inspect

the same.

17. Subject to the provisions of the Mining Ordinance, 1903,

and to these Regulations every licence shall continue in force so long
as the rent payable in respect thereof is regularly paid.
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18.—(1) In the mouth of June in each year the Commissioner Sale of claims

shall, for three consecutive Saturdays, including the first Saturday, ^^^"of rent
advertise for sale on the Tuesday following the third Saturday, the ^ ^ "

rights of the licensees in all claims for which the rent payable for
the current financial year is then in arrear, and shall on the said
Tuesday put up the same for sale and sell the same to the highest
bidder for cash on the knock of the hammer, whereupon the rights of
the licensees in the said claims so sold shall cease and determine.

In the event of a sale being concluded the Commissioner shall
give to the purchaser a copy of the licence with a note on the face of it

recording such sale, and shall also record the sale on the Register of
Licences kept by him :

Provided, however, that the holder of a licence may at any time
not later than the day before the sale takes jjlace, pay the rent due in
respect of a claim and the sum of fifty cents as cost of the advertisement
and the Commissioner shall not sell the same.

(2) All sums received in I'espect of such sales shall be paid to the
Commissioner.

(3) If the right in any claim put up for sale as aforesaid is not
sold, the licence issued in respect of it shall ipso facto be i^evoked, and
the Commissioner shall give notice of the said revocation in the
Cxazette, when the said claim shall be open to location by any person.

(4) Every person who abandons a claim shall send in a written Abandonment

notice to the Commissioner or Warden of such abandonment. °* claims.

(.5) The Commissioner shall publish in the Gazette a notice of

every such abandonment for three successive Saturdays and the land
upon which such claim was located shall after the expiration of one
month from the date of the first publication be open to location.

Rent jHitjiihle in resjject of Licences ami Royalty.

19.—(1) There shall be payable in advance for each licence the Fees payable

rent specified in the Second Schedule to these Regulations. Seoond°°^'
(2) The Commissioner or Warden may detain any gold or precious Schedule,

stones obtained from any claim in case such payment has not been
made and sell the same and deduct from the proceeds of such sale the
amount due to the Government for such rent.

20, The royalty shall be seventy cents for each ounce of gold and Amount of

four cents for each ounce of silver, or such amount as may from time
^i.^^gQ^gr^^

^°^^

to time be fixed by the Governor and Court of Policy.

PART II.

Precious Stones Licences.

21. Every person holding a Precious Stones Licence shall be Notifying

bound immediately after he has commenced to work the land for the
ilature^of'^"*^

purpose of extracting jjrecious stones to notify in writing the Warden working.

of the District in which the land mentioned in the licence is situate,

the quantity of land he intends to work and whether the work
commenced is in the nature of alluvial working or mining.

22. If the work commenced is in the nature of mining such Keeping of

holder shall keep a book in the form to be approved by the Commis- record of work,

sioner and record therein at least once a week the number of cubic
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Givine; of
security.

Fee for alluvial
workinof.

Marking of
alluvial
working.

Stones found
otherwise than
on claims,
payment of
royalty.

Form No. li.

Production of
authority to
search.

Prospecting
without
authority.

yards of material removed during the progress of the work ; and shall

in addition to all other fees and ])ayments pay a sum of four cents for

each cubic yard of such earth, whether the earth contains precious

stones or not. The book shall be open at all times to the inspection
of the Commissioner or of any "Warden.

23. The holder of such claim worked as a mine shall within three
months after the date of the notice mentioned in Eegulation 21 give

security to the satisfaction of the Receiver General for payment of the

sum of money mentioned in Regulation 22 and the holder or his agent
having knowledge of the fact shall, at least once every six months
after the date the security is given, make a statutory declaration as to

the quantity of material so removed and the holder shall pay the

amount found due in respect thereof, after the Warden has ascertained

and certified it. In case of dispute the quantity so certified is to be

taken as correct.

24. If the "Warden is satisfied that the working is in the nature
of alluvial working and the quantity of land mentioned in the notice

is cori'cct, he shall give such holder a certificate to that effect and the

said holder shall foi'thwith in addition to all other fees and pay-
ments, pay the sum of twenty-five dollars for each quarter of an acre

or part thereof mentioned in such certificate.

25. When an alluvial working is declared, the area shall be
marked by the claimant.

26. —(1) When precious stones are found by any person who has
not obtained a licence or concession to mine or work for them, one-

tenth in kind or value, at the option of the Commissioner, of all

precious stones so discovered shall be paid to the Commissioner.

(2) It shall not be lawful for any person to convey any precious

stones found under this Regulation outside the District within which
they have been obtained without a permit from the Ofiicer in charge
of the nearest Station within the Disti'ict.

(.3) On arrival at the Station the person in charge of the precious

stones shall deliver them to the Officer in charge, who if he is satisfied

that they can be dealt with under this Regulation shall seal the

parcel and deliver the same to the person in charge along with a

permit in the Form No. 14 in the First Schedule to these Regulations
to convey the precious stones to Georgetown, and such stones shall be
lodged at the Office of the Department of Lands and Mines within

twenty-four hours of their arrival in Georgetown (days on which the

Office is closed excepted), and thereupon an Officer of the Department
shall, unless the Commissioner shall decide to take the Royalty in

kind, certify the amount of Royalty payable, and such Royalty shall

thereupon be paid to the Receiver General, and the Receiver General
shall give a receipt therefor.

27. Any Officer may require any person exploring or prospecting

or searching the ground to produce his concession, licence or authority

so to do, and it shall not be necessary for such Officer to prove that

such person was searching for gold or precious stones.

28. Any person exploring, or prospecting or searching the ground
(except in the case of private lands) without a concession, licence or
authority or refusing or neglecting to produce his concession, licence

or authority when required by any Officer shall be guilty of a breach
of these Regulations.
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PART III.

Marking nf Boundaries.

29. Every person locating a claim shall, in the presence of two Marking out of

witnesses, distinctly mark on the ground the limits desired, so that limits of claim,

the boundaries may be readily traced.

30. All boundaries shall be marked as follows :

—

(1) By a tree or by a corner post or beacon, not less than three Rules as to

inches square and not less than five feet out of the ground, marking out of

at each corner of the claim, and by lines distinctly defined
from corner to corner by a path not less than four feet

wide ; and

(2) On each tree, corner post, or beacon there shall be securely

fastened a board or othei' object, called a location board, on
which shall be plainly and permanently marked :

—

(o) The name of the person for whom the location is

made
;

{!)) The date of the location
;

(c) The number of the jirospecting licence under wliich the

location is made
;

{d) The name of the Creek, Flat or Hill on which the

location is made
;

{e) Within three months after the issue of the licence, the

number and date of the licence.

31.—(1) Every person locating a claim shall, on the issue of the Metal tablet to

claim licence and on payment of the specified fee, obtain from the post*on"very
Commissioner a metal tablet bearing the Government stamp and a claim.

distinctive number, and shall, within three months from the date

of the last advertisement of his application as provided for in

Regulation 11, or where any opposition has been entered against

the granting of the claim licence under Regulation 13, within three

months from the date on which such opposition is withdrawn or is

decided in his favour, cause such tablet to be affixed to one of the

corner trees, posts or beacons of the claim to which it relates.

(2) The holder of every claim licence, issued prior to these

Regulations, shall, on payment of the specified fee, obtain from the

Commissioner a metal tablet bearing the Government stamp and
a distinctive number, and shall, within six months from the coming
into force of these Regulations, cause such tablet to be affixed to one

of the corner trees, posts or beacons of the claim to which it relates.

32. No paper or other material attached to a board or other Material for

oltject which may be liable to be washed off shall be deemed a m'ii"'^me:.

proper marking.

33.—(1) Every holder of a claim whether a licence has been Keeping open

issued or not shall keep the boundaries of his claim distinctly marked anti^p^naity for
out as provided by Regulation 30, and shall keep his location boards destruction.

in proper order, and in default of his so doing the claim may be

jumped :

Provided always that any person holding a group of contiguous

claims fin- which a concession has been granted or licences have been
issued shall not be bound to keep the boundaries of each claim dis-

tinctly marked as aforesaid if the external boundaries of the whole
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When licence
revoked or
claim aban-
doned, beacons
and boards to

be destroyed.

group are kept distinctly marked and the location boards in proper

order as provided by Regulations 29 and .30 and the tablet refei'red

to in Regulation 31.

(2) Every person who destroys, defaces, injures, or removes,

either wholly or in part, any tree, post, beacon, location board, or

other marking of a claim, whether in the exercise of any right as

regards such claim or otherwise, or procures any other person to do
so, shall be deemed guilty of a breach of these Regulations

:

Provided, however, that a person shall be at liberty to alter the

boundaries if he has the permission to do so in writing of the

Commissioner or Warden.

34. It shall be lawful for the Warden

—

{a) Where a licence has been revoked by the Governor-in-

Council under the provisions of section 32(1) of the Mining
Ordinance, 1903 ; or

{h) Where the Governor has ordered, in terms of section 32 (2)

of the Mining Ordinance, 1903, that a licence shall not be

issued ; or
(r) Where notice of revocation of a licence has been published

in the Gazette as provided in Regulation 18 (3) ; or

{d) Where a claim has been abandoned in accordance with
Regulation 18 (4),

to pull down, destroy or obliterate any beacons, boards or other marks-
erected by the person whose licence has been revoked or whose
location has been disallowed or abandoned as the case may be.

Length and
l)ieadth of
claim.

Shape of claim.

Boundaries
beneath
surface.

Size aitd S/mjjc. af Claim.

35. No claim, located for the purpose of mining for gold under a

claim licence, shall be more than 1,500 feet long or 800 feet wide.

No claim located for the purpose of searching for precious stones

shall be less than 1,500 feet long or 800 feet Made, or shall contain

a greater area than 500 acres.

36. The side lines and end lines of the surface boundaries of

a claim shall as far as possible be run in parallel lines, except where
prior locations or natural features prevent this being done, in which
case the claim shall be of such shape as may be approved by the

Commissioner or by the Wai'den, subject to the approval of the

Commissioner or by a Surveyor making a survey under these

Regulations.

37. The boundaries of a claim beneath the surface shall be the

vertical planes in which the surface boundaries lie.

Application fur
concession.

PART IV.

( \lltCC>i.-iio)tii.

38.—(1) Every application for a Concession under Part II. of

the Mining Ordinance, 1903, shall be in writing signed by the

applicant, and shall be addressed to the Governor-in-Council and sent

throui^h the Commissioner.
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(2) The application shall state the name of the person for whose
benefit the Concession is sought to be obtained, M'hether such person

is the actual applicant or not, and the term of years for Avhich such
Concession is desired.

(3) The application shall also contain a description of the

portion of the land, river or creek to which it relates setting forth as

far as possilile its situation, extent and boimdaries. and the applicant

shall also, if called upon to do so, furnish such further information

as may be retjuired by the Governor for the purpose of determining
whether any valid reasons exist why a Concession should not be

issued.

(4) The boundaries of every Concession applied for shall be
defined by natural features or in accordance with Regulation 30.

(5) The applicant shall on ajojalication pay the Commissioner the

sum of ten dollars.

(6) Every applicant for a Concession shall on being informed by
the Commissioner that his application has been approved by the

Governor-in-Council, pay to the Commissioner the fii'st year's rental

in advance, and if such rental is not paid within three months of

such notification the application may be declared abandoned by the

Ctnnmissioner by notice in the Gazette for three successive Saturdays
and the land referred to therein shall thereupon be open to location

by any person.

33.—(1) The Commissioner shall publish a notice of the appli- Advertisement

cation in the Gazette for three successive Saturdays and the area
t"fg°ue o?*^°^

comprised within an apjilication shall be deemed to be lawfully concession.

occupied within the meaning of these Regulations from the date of

such notice.

(2) During such period any person who desires to oppose the

issue of a Concession in accordance with the application, may enter

his opposition in writing with the grounds thereof, at the ofiBce of

the Commissioner in Georgetown.

(3) Every such opposition shall be considered by the Governor-
in-Council who may for such purpose I'equire such information fmm
either partj^ as he may think fit.

40. If an opposition is entered and the Governor-in-Council is of Kefusalof

opini(m that it is well founded, the application shall be refused.

41,—(1) If no opposition is entered or any opposition entered is Survey of

not in the opinion of the Governor-in-Council, well-founded, and the concession.

Commissioner reports that a survey is necessary, the Governor may
permit such survey to be made by any duly qualified Surveyor or may
order such survey to be made by a Surveyor of the I)epartment of

Lands and Mines on the estimated cost of survey being deposited with
the C!ommissioner.

(2) If such estimate is subsequently ftiuud to exceed or be less

tlian the actual cost, the difference shall be i-eturned to or paid by the

u])plicant (as the case may be) before the Ccmcession is gi'anted.

42.—(1) If ;inv applicant after being required by the Com- On failure of

missionei'
" "

applicant to
have surve\'

{(i) To have such jjortion of land, river, or creek as is applied made, appli<!:-

for surveyed by a duly quji lifted Surveyor, or
abanrtra'ed!'^

{li) To deposit the estimated cost of survey,

fails for three months to have the necessary suivey commenced or to
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Forfeiture of
coacession and
security.

deposit the estimated cost of survey, his application shall be deemed
to be abandoned and all fees paid in connection therewith shall be

forfeited, and any other application may be proceeded with as if such

application had never been made, and notice shall be published by
the Commissioner in the Gazette to the effect that the application

has been abandoned.

43. If the holder fails to comply with any of the conditions

of his Concession or of any of the Regulations in connection thei'ewith,

the Governor-in-Council may cancel the same, and thereupon all the

rights thei'eunder of the holder and all persons claiming under him
shall cease and determine and any moneys deposited as aforesaid

shall be forfeited and any moneys secured by any bond shall forth-

with become due and payable and the holder shall forthwith return

the Concession to the Commissioner.

General right
to transfer
licences, etc.

Form No. 8.

Requisites of
purchase and
transfer.

PART, V.

Purchase and Transfer of Concessions and Licences.

44.—(1) The holder of a Concession or Licence shall be entitled

to transfer his rights thereunder, either wholly or in part, to any
other peison in the manner hereinafter provided.

(2) On receiving notice of any intended transfer in Form No. 8

in the First Schedule to these Regulations, the Commissioner shall

cause the same to be published in the Gazette for three successive

Saturdays in order to allow of any opjjosition to such transfer being

entered as hereinafter provided.

(3) Every person desiring to object to such transfer on the

ground that he has any right, interest or title in or to the Concession

or Licence about to be transferi'ed shall proceed in the manner pro-

vided by Regulation 13 as to objections to the issuing of licences.

(4) If any person objects to such transfer on the ground that

he is a creditor for a liquidated sum of the person proposing to

transfer the same, the Commissioner shall not approve of such transfer

until the opposer has had an opportunity of enforcing his claim by
legal proceedings : Provided always that if such j^roceedings are

not commenced within one week after the opposition is entered or

if within twenty-one days after obtaining judgment in these

proceedings a levy has not been made on the Concession or Licence

of which the transfer has been opjiosed, the Commissioner shall no
longer withhold his approval :

Provided that nothing in this Regulation shall be constiued to

give the holder of any Concession, containing any condition forbidding

or limiting the right of transfer, any right to transfer in contravention

of such condition.

45.— (1) If 110 opposition is entered tn an intended transfer or

anv opposition entered is removed the Commissioner shall record the

transfer and shall note on the Concession or Licence the fact of such

transfer.

(2) Every transferee shall give in writing to the Commissioner
an address in Georgetown to be called a " registered address " at

which all notices or other process may be sei'ved.
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46. On the sale at execution of the holder's rights under a Sale of

Concession or Licence the purchaser shall, on production to the co^i^ession or

Commissioner of a cojjy of the Conditions of Sale signed by the execution.

Kegistrar of British Guiana, or a bailiff as the case may be, with a
certificate that the purchase money has been paid, be entitled on
payment of the prescribed fee to have an entry made in the register
of Concessions and Licences of such sale and purchase and also to
receive from the Commissioner a Certificate of Transfer in Form No. 9 Form No. 9.

in the First Schedule to these Eegulations, and such certificate duly
signed by the Commissioner shall be evidence in all Courts of Law of

the transfer to the purchaser at execution sale of the Concession or
Licence therein mentioned.

47. The fee payable to the Commissioner for making the entry Fees upon
and giving the Certificate of Transfer mentioned in the last preceding '^™"sfer.

Regulation, shall be the same as for filing notice of a transfer.

48. There shall be payable in advance on every notice of a Fee pnyable on

transfer the fee specified in the Second Schedule to these Regulations,
'transfer.

Lessees and Trihuters.

49. No holder of a Concession or Licence shall sub-let the claim Sub-letting

in respect of which he holds the Concession or Licence or any part °^ •^''''™s.

thereof, unless he shall have first obtained the permission in writing
of the Commissioner or Warden to do so.

(2) Every person to whom a claim has been sub-let as herein
provided, shall be hereinafter referred to as the lessee.

50.—(1) No holder of a Concession or Licence nor any person Permission

who leases a claim shall suffer or liermit any person other than a ^^.'T',!!^^,*,"
'"^

11 • 1 1*111 1 HlLQll.g
person duly registered to serve him as a labourer, to be or to work on claim.

such claim on any terms or in any capacity whatsoevei', unless such
peison shall have first obtained a permission hereinafter called a
Mining privilege in Form No. 10 in the First Schedule to these Form No. lo.

Regulations. Every person contravening this Regulation shall be
liable to a penalty not exceeding one hundred dollars.

(2) The holder of every such Mining privilege shall be hereinafter
termed the tributer.

(3) The holder of a Concession or Licence shall, notwithstanding
any such sub-letting or permission be subject to all the obligations
imposed on the holders of Concessions or Licences by The Mining
Ordinance, 1903, or these Regulations.

(4) Except where it is otherwise to the contrary provided in

these Regulations, every lessee or tributer shall without prejudice to

the liability of the holder of the Concession or Licence under the
jneccding sub-clause be deemed to be a joint holder of such Concession
or Licence in respect of all obligations imposed on holders of Conces-
sions or Licences by these Regulations.

51.—(1) Every person who desires to work on any claim, in any Application for

capacity other than that of a registered labourer, shall apply to the j^'^^g
Commissioner or Warden for a Mining privilege in the form herein-

before mentioned.

(2) The Commissioner or Warden may refuse to issue a Mining
jjrivilege but where the Commissioner or Warden i-efuses to do so the

applicant may appeal to the Governor whose decision shall be final.



264 Appendix A.

Schedule II. (3) The fee for each Mining privilege to be paid at the time of

application shall be the sum specified in the Second Schedule to these
Regulations.

52. No Mining privilege shall be issued foi' a longer jjeriod than
twelve months.

Claim-holder to 53^ Jfc shall not be lawful for any person in charge of a claim to

privilege when permit any tributer to be or to work on any such claim until he shall

tributer arrives, have endorsed on the Mining piivilege the date of the arrival of such
tributer on the claim and have siarned such endoisement.

MiniHg
privilege not, to

exceed twelve
months.

54. If at any time before the expiry of his Mining privilege a
tributer desires to leave the claim on vrhich he has been working, the
person in chai'ge of such claim shall be bound, on the application of

such ti'ibuter, to endorse on the Mining privilege the date on which
such tiibuter leaves the claim, and to sign the endorsement so made.

65. The holder of a Mining privilege endorsed in the manner
prescribed in the preceding Regulation shall, for the unexpired portion
of the time for which such Mining privilege has been issued, be
entitled to work on any other claim with the consent of the holder
thereof, provided always that it shall not be lawful for any triljuter

to be or to work on any claim until the person in charge thereof shall

have endorsed on the Mining privilege the date of the arrival of such
tributer on such claim and signed such endorsement.

56. Eveiy person in chai-ge of a claim who refuses or neglects to

endorse a Mining privilege as required under Regulations 53, 54 and
55 shall be guilty of an otFence against these Regulations, and on
conviction thereof shall be liable to a penalty not exceeding forty-

eight dollars, and shall further jsay to the holder of such Mining
privilege the sum of one dollar for every day during the time he
refuses or neglects to endorse such Mining privilege.

57. The Warden may at any time during the continuance of a

Mining privilege endorse thereon the date on which the holder thereof

left the claim on which he was last working, and ftir the purposes of

these Regulations such Mining privilege shall thereupon be deemed
to have been endorsed by the person required under these Regulations

to endorse the same.

List of tributers 58. Every holder of a Concession or Claim Licence or his repre-
to be forwarded sentative shall at the end of each month forward to the Warden of
to War en.

^-j^^ District Avithin which his claim is situate, a list in such form
approved by the Commissioner, of all tributei'S who may have worked
on the claim during the past month.

59. Any person refusing to leave any claim when ordered to do
so by the holder or person in charge thereof or by any Officer shall be

guilty of an offence against these Regulations, and on couAaction

thereof shall be liable to a penalty not exceeding forty-eight dollars,

and shall further pay to the person in charge of such claim the sum of

one dollar for every day during which he remains on such claim

without the consent of the person in charge theieof.

otiicer may 60.—(1) Any Officer may oi'der an}' person to be summarily
order any remoA'ed from any claim, and any person resisting or obstructing tlie

rt"foved'irom carrying out of any such order may be ap])rehencled without warrant
a claim.

Mining
privilege to be
endorsed when
tributer leaves
claim.

Tributer may
work on other
claim tor
unexpired
period of
mining
privilege.

Penalty on
refusing or
neglecimg to

endorse minins
privilege.

Warden may
endorse milling
privilege.

Penalty of
refusing to
leave a claim.
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by any Officer, and if so apprehended shall be conveyed as soon as

practicable before a Magistrate or Warden to be dealt with according

to law.

(2) Every person convicted under this Regulation shall Ije liable

to a penalty not exceeding forty-eight dollars.

61.—(1) Every person who, being at the time on a claim or other producmTa""*
land within a mining district, refuses or neglects without reasonable licence or

excuse to produce to any Officer when required to do so, a valid ™.™^"„g when
prospecting licence or claim licence, or Mining privilege entitling him rei|uesred by
to work on the land where he is, may be arrested without warrant by officer,

or at the instance of any Officer, and if so apprehended shall be

conveyed as soon as practicable before a Magistrate or Warden to be

dealt with according to law.

(2) Every person convicted under this Eegulation shall be liable

to a fine of forty-eight dollars.

62- It shall be lawful for the Governor-in-Council to cancel any Licence or

Licence or Concession if the holder thereof shall knowingly suffer or
^""cancelled™''^

permit any person to be or to work on such claim in contravention of for breach of

these Eegulations. Sation..

PAET VI.

Water Righ ts.

63. A person may hold at the same time on any one water-course Extent of claims

which is not navigable claims extending from the point where such ^ekfon™water-
water-course ceases to be navigable to its source. No claim other course.

than a Dredging Concession shall include the bed of a navigable

river or water-course.

64. The question whether a water-course is or is not navigable, Deterrnination

and at what point a water-course is or is not navigable, shall be
of water^couri.

determined by the Warden or Commissioner.

65. No person holding a claim on either bank of a navigable Savin? of right

water-course shall prevent free navigation and passage thereon. ° ^^^ '"* '°

66.—(1) Where any water-course passes through or adjacent to Use of water-

any claim the use of the water passing through or along the same °^\""*'y'"*f^^'"

shall be subject to any Regulations which may be for the time being near claim.

in force.

(2) Every holder of a claim shall be entitled to the free use of

water naturally flowing through or past his claim, and not already

lawfully appropriated in such manner as may, in the opinion of the

Commissioner or of the Warden, subject t<> the approval of the

Commissioner, be necessary for the proper working thereof.

67. No person shall back the water of any river, creek, or Prohibition of

water-course upon any claim or cause any claim to be flooded, either footimg of

wilfully or by neglect, through the construction of any dam or stop-

off, or in any other way.

68. The Governor may grant to any person a licence, with such Licence for

terms and conditions as he may think proper,

—

construction of
*'

.
dam, etc.

(1) To construct and use any dam, reservoir or water-race, or lay

down pipes for the conveyance of water or erect any wii'e or land

T
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cable for the i)urpose of conveying electricity, and to erect and use
pumping or other machineiy in connection therewith, through or upon
any Crown Lands for the purpose of working any claim, and

(2) To take, direct and use any water from any river, creek,
tributary, stream, lake, or pool situated upon or flowing through any
Crown Lands for the purpose of supplying with water any machine
or any engine or machinery employed in extracting gold by crushing
or any other process, and for mining jjurposes genei'ally : Piovided
that such works shall not interfere with any existing rights.

Rules as to 69.—(1) The construction of a dam, reservoir, water-race, the

dam*™tc!^°oii"^
laying of pipes for the conveyance of water or erection of any wire or

lands occupied land cable for the conveyance of electricity, or the erection of pumping
ijy claim-holder q^ other machinery in connection therewith, shall be commenced

within such time as the Commissionei' may consider reasonable fiTim

the issue of the licence authorising the same, and the holder of the
licence shall continue such work until it is completed to the satisfaction

of the Commissioner or Warden ; otherwise any superiority of right
which he may be entitled to by virtue of such licence, may be declared
by the Governor to be forfeited.

(2) Every water-race shall have a point, to be specified by the
Commissioner or Warden, at which it shall be taken from the river,

creek, oi' other source, but in no case shall such river, creek, or other
source be included in or form part of any water-race or jjipe for the
conveyance of water

(3) Any licensee of a water-race who leads the same across any
road or thoroughfare shall construct and keep in repair suitable
crossings, to the satisfaction of the Commissioner or Warden.

Construction of 70. The Commissioner may, on the written application of the
dams, etc., on holder of any claim, require the holder of any other claim to cut and

occupied by the construct on his claim or permit the holder of the first-mentioned
claim-holder. claim to cut, construct and use thereon, to the satisfaction of the

Commissioner or Warden, any of the works mentioned in Regulation
68 which may be necessary for the proper woi'king of the fii'st-

mentioned claim : Provided always that the holder of the claim on
which such work is constructed shall be entitled to receive from the
owner of the other claim such compensation (if any) as the Com-
missioner or Warden may award.

71. The Commissioner, on the written application of the owner
of any dredge or his representative, may permit such dredge to be
taken from one part of a Creek to any other part thereof across any
(Jlaiin or Claims held by other persons : Provided always that the
holdeis of such Claims across whicth any dredge is permitted to

pass shall be entitled to receive from the owner of the dredge
such compensation (if any) as the CJommissioner or Warden may
award.

Right to use of 72. The natural channel of the river or creek shall be considereil
channel of river as a jiublic tail-race, and all claim-holders shall be entitled to, and if
orcree-.

required by a Warden shall turn their tail water into the river or

creek at the end of their cdaims.

Prohibition of 73. No person shall, under any pretence whatever, damage,
damage to race, destroy, oi' otherwise interfere with any race, tail-race, dam, sludge
* '^'

channel, or draining machine or other appliance connected therewith,
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ov with any claim oi- area, unless the same has been abandoned or the
sanction of the owner thereof, or the authority of the Warden has first

been obtained in writing for that purpose.

74. In case any holder of a licence under Regulation 68 fails to Power to

make a reasonable use of the advantages allowed to him by his licence
'^^^'^^^ licence.

or if he takes water in excess of a reasonable quantity or if he wastes
water or if he fails to comply with the condition under which his

licence was granted, the Governor may cancel his licence.

75. No person shall deposit or cause to be deposited upon any Protection of

claim or site in the occupation of any other person except with the claim-holder

consent of such pei\son, any earth, stone, gravel, debris, or tailings or earth, etc?*^

any other substance.

Timber Rights.

76.—(1) The holder of a claim shall have the right to use all Right to use

timber growing on his claim as he may require for the proper *'"®^^ ™ claim,

working of such claim, subject however to the rights reserved under
Eegulation 15.

(2) The holder of a Concession or Licence who may require any
wood, timber, or other material from the ungranted Crown Lands,
outside the limits of his claim, for the purposes set forth in these
Regulations, may apply for and take out a licence or licences for the
same under the Crown Lands Regulations for the time being in force,

and any application made under this Regulation shall have preference
over any other application for a licence made under the Crown Lands
Regulations.

77.—(1) The holder of any Dredging Concession ma}' on payment Rig-M of holder

of an annual rent of ten cents an acre to the C'ommissionei- and "*
"^""^f^?^^^.

subject to such conditions and restrictions as may, from time to time, cut timber.
"

be imjjosed by the Covernor-in-Council, cut any timber and fuel on
such parts of the banks of the rivers or creeks contiguous to his claim
and to a depth of not more than 150 feet in from the banks thereof,
as are not owned, or under the Oown Lands Regulations or under
these Regulations legally occupied by any other person, provided such
timber or fuel is required solely for the purpose of the dredging
operations for which the Concession has been granted. The laud
comprised within the said space of 150 feet shall l)e deemed to be
lawfully occupied within the meaning of these Regulations and sli;ill

not l>e open to location by any person.

(2) The holder of a Dredging Concession who may desire to cut
and use wood, timber or other material from the ungranted Crown
Lands outside a depth of 150 feet from the banks of the portion of
river or creek Avhich has been granted to him for the pur25oses set
forth in these Regulations may apply for a licence or licences fcir the
same under the Crown Lands Regulations for the time being in force,

and any such appli;.'ation made under this Regulation shall have
jireference over any other application f^r a licence made under the
Crown Lands Regulations.

78. Any person who fells or causes t<. be felled ;;ny tree across or Removal of tree
upon any road, foot-path, crossing-place, claim, water-race, or other *'«'"<^d on road,

mining property shall cause the same to be removed within twelve
^*°'

hours after the felling thereof.
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Occupation for
specified
purposes of
land in vicinitv

Permission to

construct
railway or
tmmwav.

Occupation of Land fur Jifnidenccs, Milh, etc.

79. Tlie Commissioner may, on such terms and conditions as he
thinks fit, permit any holder of a Concession or Licence to occupy a
portion of Ciown Land in the vicinity of his claim for the purpose
of erecting tliereon a residence for himself or persons in his employ
or any mill, or any work or building requii'ed for mining purposes or
for any business or other legitimate object connected with mining,
provided that such land is not required for mining purposes or the

occupation thereof calculated in any way to interfei'e j^rejudicially

with mining operations.

80. The Commissioner may, on such terms and conditions as he
thinks tit, permit the holder of a Concession or Licence to construct

and maintain a railway or tramway on anj' portion of Crown Land
leading to or from his claim, which may be necessary or desirable for

the better and more effectual working of such claim, and the Com-
missioner may also permit such railway or tramway to be carried

across the claim of any other person, provided that such railM^ay or

tramway does not intei'fere with, or prevent the proper woi'king of

the claim of such last-mentioned person, and provided further that
such compensation as the Commissioner shall think just and reasonable,

shall be paid to such last-mentioned person by the jaerson who desires

to carry any railway or tramway across such last-mentioned claim, and
any dispute as to the amount of such compensation or in connection

with the carrying of any such railway or tramway across the claim of

any person, shall be determined under the provisions of Pait XI. of

these Regulations.

Fafh or Trail.

81. Where the holder of a prospecting licence cuts a path or trail

through the forest, he shall be entitled to the exclusive use thereof

for a period of three months from the time when he began such path
or trail : Provided that, in order to acquire and hold the right con-

ferred by this Regulation, such holder shall on beginning such path or

trail post a notice in a conspicuous place on a tree, cornei' post, oi-

beacon at the commencement of the path or trail, in the presence of

two witnesses, in which notice there shall be stated the name of such
holder and the date on which the path or trail was begun : Provided
also, that such holder .shall forthwith notify to the Commissioner, or
Warden in writing the ))articulars relating to the path or trail :

Provided further that an Officei' on public business may at any
time make use of such path or trail.

82. Every person, other than the person cutting such path or
trail, who uses any portion of the path or trail before the expiration
of the said period, after such cutting has been begun and subsequently
locates a claim on any ground to which he travelled by such portion
of the path or trail without the permission of the person cutting the
same, shall forfeit all right to such claim, and possession may be
taken of such claim under Regulation 9.3 by the per-son cutting

such path.

Determination 83. Where any question arises as to whether any person has
of qurstioii of travelled to any ground located by him by or along a portiim of the
'"'f^''^- jiath or trail cut by another person, without permission as aforesaid,

Right of user of

path or trail

when cut.

Protection of

risrht.
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before the expiration of tlie said period, the question shall be
determined by the Commissioner or Warden, and the procedure
provided in Part XI. of these Regulations shall be adopted in

such cases.

- Stirrrys of Chums.

84.—(1) The holder of a claim who desires to have the same Deft-aymsr of

surveyed by a Government Survejair shall defray the costs of the '^o^'-s of .sui-vey.

survey.

(2) Application for the survey shall be made to the Com-
missioner or Warden and the necessary fees and costs shall be paid
in advance.

(3) The costs of a survey of a claim in dispute shall be defrayed
in the first instance l)y the person applying to have the dispute

determined, and the Officer determining the same shall have power
to say on whom the costs shall fall, and the same shall be recoverable

as costs in the cause.

85. Where the Commissioner or Warden considers it necessary Power to

that a survey should be made to prevent dispute or error, he shall commissioner to

cause an intimation to that effect to be given to any holder of a claim,

and thereupon the holder shall be bound, at his own expense, to

furnish to the Surveyor all necessary labour, but shall not be liable

for the payment of an}' fees.

86.—(1) On making a survey, the Surveyor may modify or alter Modification of

the boundaries of a claim, so as to make the claim conform to these gm.ygy_
Regulations, or so as to avoid interference with the rights and
privileges of persons other than the holder of the claim.

(2) In such case the diagram shall show the boundaries as marked
out by the holder of the claim and the boundaries which the Surveyor
lays down by way of modification or alteration.

87. The fees for any survey shall be according to the scale laid Fees payable

down in the Second Schedule to these Regulations. ™ survey.

Snrvry of Drechjin;/ Coiiceasioii!^.

88.—(1) Subject to the provisions of Regulation 89 no Dredging Dredging

Concession shall be granted unless the portion of the river or creek to
t'o be'^granted

''

be granted has been surveyed by a duly qualified Surveyor. till survey

(2) If any such survey is not made by a Surveyor of the Depart- "lade.

ment of Lands and Mines the original diagram of such survey together

with a duplicate of the same shall be delivered to the Commissioner.

89.—(1) No survey of any portion of a river or creek in respect Survey not

of which an application has been made, shall be necessary if such certalji cases.

portion of river or creek has been previously granted, and any duly
qualified Surveyor is able from personal knowledge to certify that the

boundary paals are in good order and are to the best of his belief

standing in their original positions, and in such cases the applicant

shall obtain from the Department of Lands and Mines a certified copy

of the diagram on record in that Department together with a

certificate of the Surveyor who had inspected the boundaries.

(2) No survey shall be necessary if the portion of the river or

creek applied for is bounded by tributary creeks or other well defined

limits and such boundaries are well marked ou a chart of a survey on
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record in the Dej^artiuent of Lands and Mines from which it is

possible to calculate accurately the area of the portion f)f the river

oi' creek applied for.

90. The width of a river or creek for the purposes of calculating

its area shall be taken from the top of one bank to the top of the other

bank, as iixed by the survey.

91. The Surveyor, at the cost of the applicant, shall place at each

extremity of the granted portion of a river or cieek on each bank
thereof, iron or concrete paals.

Position of 92. The boundary lines defining the limits of length of any
boundary lines, portion of river or creek to l)e granted shall run across such river or

creek at right angles to its course at the point whei'e such boundary
lines are fixed.

Area of
concession.

Boundary
marks.

Jniiiji'ii;/ (if Vhiiiii.

Cases in which 93.—(1) A claim for which a licence has not been issued may be
jumping is lumped under the following: circumstances only :

—

allowed. if o J

(a) If the person locating it had no prospecting licence in force

at the time ; or ti'espassed on another person's path or

trail in order to locate it under Eegulation 82
;

(h) If the person locating it has included therein a greater area

than is allowed by these Regulations : Provided always
that in any such case the claim to jump shall be disallowed,

if the Officer who tries the case finds that the excess in size

is small, and that there is no intention to deceive or defraud

on the part of the locator
;

((•) If with intent to deceive or to defraud other prospectors, or

claim-holders, or the Government, the person locating it

does not comply with Regulation 30
;

((/) If notice of location has not been given as required by
Regulation 7 ;

(') If the boundaries of the claim are not marked and kept

marked as required by these Regulations.

(2) A claim for which a licence has been isswed may be jumped
under the following circumstances only :

—

((/) If the boundaries of the claim are not kept marked as

required by these Regulations ;

(h) If the person locating it has included therein a greater area

than is allowed by these Regulations : Provided always that

in any case the claim to jump shall be disallowed if the

Officer who tries the case finds that the excess in size is

small, and that theie is no intention to deceive or defraud
on the part of the locator.

(3) No person who is not the holder of a Prospecting Licence, or

authority in accordance with Regulation 6, may jump a claim.

(4) This Regulation shall not apply to claims in respect of which
concessions have been granted. Such claims cannot be jumped.

Proceedincfs in 94.—(1) If any person asserts a right to jump a claim located or

dumping held by any other person he shall clearly define in his notice of jumping
the land which he asserts the right to jump and shall refrain from
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locating the same and withovit delay give notice in writing to the Com-
missioner or Warden, and also to the holder of the claim or his repre-

sentative that he asserts the right to jump the claim.

(2) In the notice the person asserting the right to jump shall

state the reasons upon which he founds his light.
]

(3) The person asse-rting the right to jump shall be regarded as
I

the complainant in the case, and the person whose claim is jumped
I

shall ])e deemed to be the opposite party within the meaning of that
\

term as used in Part XI. of these Regulations. i

(4) The complainant shall, when he gives the notice hereinbefore
]

required, deposit with the Commissioner or Warden a sum of twenty- I

live dollars to meet costs and expenses, such sum to be dealt with as '

the Officer who tries the case may determine.

(5) If either party interested so desires and deposits a sum
sufficient to cover the expenses of such visit and inspection, the Officer

who tries the case shall visit and inspect the claim in dispute before t

giving his decision. The Officer shall have power to say on whom the

expenses shall fall and the amount thereof, and the same shall be

recoverable as costs.

(6) Pending a final decision, the complainant shall in no way
|

interfere with the claim in dispute, and shall not take possession
|

thereof ; but the Officer who tries the case may order all work to
|

cease on the claim, until the dispute is decided.
i

(7) The notice in writing hereinbefore required shall be deemed a

complaint, and the provisions with respect to the determination of
.

disputes contained in Part XI. of these Regulations shall, so far as
j

they are appropriate thereto, apply to the determination of any 1

application to jump a claim.
j

(8) Costs may be awarded by the Officer who tries the case
I

against a person asserting a right to jump a claim, if such jumping is
j

decided to have been based on frivolous grounds. j

(9) In the event of the claim being awarded to the jumper he
j

shall be entitled to receive from the Commissioner on payment of the

prescribed fee a licence for the claim in question and the licence ,

iiriginally issued shall become null and void. !

Keeping of Record of Gold and Precious^ Stonef!.
;

95.—(1) Every holder or lessee of a claim who employs registered Book to be kept I

labourers to Avork on such claim shall cause to be recorded in a book, "na.'go\™, etcT' '

to be kept on the claim, having pages consecutively numbered obtained. '

approved by the Commissioner, and bearing the Government stamp
and number, a correct account of all gold or precious stones obtained

on the claim.

(2) The account shall be written up daily, and on any day on
I

which gold or j^recious stones are not obtained, an entry to that effect
|

shall be made. '

(3) Every such book shall at all times be open to the inspection '

of any Officer. I

96. Every holder or lessee of a claim on which tributers are per- Claim-bolder to

mitted to work in consideration of paying to such holder or lessee any
gi^o^|'jJ'°'^oi(i |

portion of the gold or precious stones obtained therefrom shall, on etc., receh-ed'
J

receiving any payment in kind from any such tributer, enter in the from tributer.

Register referred to in Regulation 95,

(a) The weight of all gold or precious stones received from
such tributer.
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(Ii) The name of such tiibuter and the number and date of his

Mining privilege, together with the number of every
receipt given to such tributer as hereinafter provided.

Tributei-to keep 97^ Every tributer who works on any claim in consideration of

goki, eta7pafci P-'-yiiig '^^ tribute to the holder or person in charge thereof any portion
to claim-holder, of the gold or precious stones obtained therefi'om, shall keep a receipt

Form No. 11. book in the Foi'm No. 11 in the First Schedule to these Regulations
having pages consecutively numbered and beaiing the Government
stamp and number, and shall for every payment in kind made by him
as hereinbefore pi'ovided, obtain a receipt in such Receipt Book signed
and dated by the holder or person in charge of such claim, who is

hereby requiied to sign and date the same.

(u) Every person who neglects to keep such book, or alters or
otherwise defaces the same, shall be guilty of an ottence

against these Regulations.

(/') Such book shall be at all times open to the inspecti<jn of

any Officer.

Power for 98. An Officer may at any time require the holder or lessee of a

proT^^t^^^'^Y'^
claim as aforesaid or his representative to produce all gold or pi'ecious

stones then being on such claim whether obtained from working such
claim or otherwise, for the purpose of enabling such Officer to compare
the quantity with the books ; and such Officer may search a claim
and every part thereof, and every person thereon, if he has reason to

believe that any such gold or precious stones has not been produced.

99. The holder or lessee of any claim or his representative as

aforesaid, or any person in charge of a claim who

—

(1) Fails to com23ly with the provisions hereinbefore contained
as to the keeping and use of a book on the claim ; or

(2) Refuses or neglects to allow any Officer to insjDect such
book ; or

(3) Refuses or neglects to produce any gold oi' precious stones
when required by an Officer to do so

shall for each offence be guilty of a breach of these Regulations.

prod
gold.

Penalty for not
keeping book,
etc.

Power to
employ
labourers.

General rule as
U) registratiiiii

of labourers.

PART VII.

Employmod of Persons in M'uiing Districts.

100. The holder of a Concession under Part II. or of a Licence
under Part III. of The Mining Ordinance, 1903, may employ such
number of labourers to assist him as he may require. No labourer
shall be deemed to be employed by such holder as aforesaid unless he
is actually working under the supervision and control of such holder
or of some pei'son authorised by such holder in the locality where the
operations under such Concession or Licence are actually being
cariied on.

101. It shall not be lawful for the holder of any claim to employ,
suffer or permit any labourer, other than an Aboriginal Indian, to be
employed or work in any capacity thereon until such labourer has
been registered to work for him on such claim.
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102. No company or co-partnership whether duly registered in

this Colony or not shall be allowed to register lalioiirers to work in

any capacity in any mining district otherwise than in the name of an
individual resident in the Colony who must be the duly authorised

attorney or representative of the said company or co-partnership and
who shall be held, personally and individually liable for all the

liabilities imposed by these Regulations upon an employer of labour.

103.—(1) Every person who

—

Penalty for

. . . violating
{(i) "VVoi'ks as a labourer in any Mining District without being provisions

duly registered
;
or

I'e^^istration

(/') Being at the time on any claim, refuses or neglects, without
reasonable excuse, to produce to any Officer when required

to do so, a valid certificate of registration to work on the

claim where he is,

may be apprehended by any Officer without warrant, and if so

apprehended shall be conveyed as soon as practicable before a
Magistrate or Warden to be dealt with according to law.

(2) Every person convicted under this Regulation shall be liable

to a penalty of forty -eight dollars.

104. Application for the registration of labourers shall be made Making of

in Georgetown or in any Mining District at such places as may from application for

tnne to time be faxed by the Cxovei'iior, to the institute of Mines and
Forests or some agent or officer thereof, which said Institute and its

agents or officers are hereinafter referred to as the Registering
Officer.

105.—(1) Where any labourer is registered to work on any Renewal of

claim and the contract between him and his employer is for a limited
^"j^^'^'f.*

time it shall not be necessary on the expiration of the term of registration,

service if such labourer desires to remain on such claim to again

register such person, but in any such case the emploj'er shall endorse

the expired ceitificate of registration to the effect that the labourer's

term of service has been extended for a period which must be stated,

and notice shall as soon as practicable be sent to the Registering

Officer of such continuation of service.

(2) Every labourer whose certificate has not been endorsed as

hereinlDefoie provided who works on a claim after the expiry of his

tei'm of service, shall be deemed to have been emjsloyed thereon by the

holder thereof without being duly registered, as required by these

Regulations.

106.—(1) Any labourer who absconds or absents himself from Apprehension

the service of his employer and who works on, or is found on, any of absconder,

claim or other land within a Mining District, may be apprehended
without warrant by any Officer, and if so apprehended shall be

conveyed as soon as practicable before a Magistrate or Warden to

be dealt with according to law.

(2) Every jjerson con\icted under this Regulation shall be liable

to a penalty not exceeding forty-eight dollars.

107. Where any labourer is convicted under the preceding Deduction of

Regulation, the Magistrate or Warden trying the case may order amount owed

that any sum owing by such labourer to his emphwer on account of fiu^.

"'^

advances or otherwise shall be deducted from the fine imposed on
such labourer and be paid to the employer.
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Power to refuse
registration.

Certificate of
i-egistration.

Form No. 12.

108. The Registei'ing Officer may refuse to register labourers
for any employer against whom any unsatisfied judgment for

labourers' wages exists and shall not register any labourer whose
contract with another employer is unexpired and still subsisting,

except with the permission of such employei'.

109. The Registering Officer shall give every labourer registered

a certificate on parchment, in the Form No. 12 in the First Schedule
to these Rejculations.

Fee payable HQ. The fee for registering each labourer, to be paid at the

le'conf**™*'""' t"^^ "f registration, for the benefit of the said Institute, shall be the

Schedule. sum specified in the Second Schedule to these Regulations.

Registratiou \w j^ shall not be necessary for any labourer who has been

labourer.
^ ^ fluly registered whose joeriod of service has expired and who is in any

Mining District, and who desires to be employed on any claim other

than the one in respect of which he has been registered, to attend

23ersonally before the Registering Officer, but it shall be sufficient if

the application for registration is made by letter sent by post, en-

closing the fee for such registration, and the certificate referred to in

Regulation 114 and in such case the Registering Officer shall forward
the certificate by post.

Restriction as to

registration of
Bast Indian
immigrant.

Keeping of
record of
persons
registered.

Certificate of
completion of
contract.
Form No. 13.

112. No East Indian Immigrant shall be registered unless he
produces his certificate of exemption from labour.

113. The Registering Officer shall keep a record of the names,
ages, residences, places, and terms of employment and proposed wages
and of such other particulars, as the Governor may direct, and shall

supply the Commissioner free of charge with such information as he
may, from time to time, require.

114. Every holder or person in charge of a claim shall be bound
to give a labourer, on the completion of his contract, a certificate

in the Form No. 13 in the First Schedule to these Regulations to the

effect that he has completed his service under the contract, and the

said certificate may be endorsed on the Certificate of Registration.

Keeping of
register of
psrsons
employed on
claim.

Keeping of
register of
tributers.

Regiiiter of Sefrauts einploi/cd.

115.— (1) The holder or person in charge of every claim who
employs registered labourers on such claim shall be bound to keep
thereon a book, in which shall be recorded

—

(a) The name of every servant employed on the claim
;

(h) The number of his registration certificate
;

(<) The date of his arrival on the claim
;

(r/) The date of his leaving the claim, the cause, and when
possible the place to which he has gone ; ynd

((') In case of death, the date of death, the cause of death so far

as can be ascertained, and the place of burial and the wages

due such servant at the time of his death.

(2) Every such book shall at all times be open to the inspection

of any Officer.

116. The holder or lessee or other person in charge of a claim on

which tributers are permitted to work, shall keep thereon or at such
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place as may be approved by the Commissioner a book in which shall

be recorded,

{(i) The name of every such tributer and the number of his

Mining privilege
;

{!>) The date of his arrival on the claim or concession
;

{() The date of his departure and when possible the place to

which he has gone ; and
{(l) In case of death, the date so far as can be ascertained and

the place of burial. Every such book shall at all times be
open to the inspection of any Officer.

117.—(1) Every holder of a claim who employs Aboriginal ^''"ipl.'^ynient of

Indians on such claim shall keep on the claim a separate book in infiians.

which shall be recorded the name of evei'y such Indian, the amount of

wages earned by him, daily or weekly as the case may be, and the

manner in which he is paid, whether in cash or otherwise.

(2) Every such book shall at all times be open to the inspection

of the Protector of Indians or any Officer.

Puipnent of Wafies^.

118.—(1) Subject to the provisions hereinafter contained with ^l™^e of

respect to Aboriginal Indians, all wages due to any servant employed ^-^'^.r'^g^^

on a claim shall be paid to him in cash, except deductions for

advances, for payments on orders given by the servant, for goods

supplied on the claim to the servant for his personal use to a value

not exceeding five dollai's in any one month, or for fines imposed
under these Regulations.

(2) Every person who employs labourers to work for him on
or in connection with any claim shall pay all wages due to such

labourers immediately the same become due, and any such employer
failing to pay such wages within fourteen days of the same becoming

due shall be deemed guilty of a Isreach of these Regulations, and, on

conviction thereof, shall be liable to a penalty not exceeding fifty

dollars.

(3) It shall be no defence to a complaint made under sub-section (2)

hereof, that the employer had given an order on any other person for

the payment of such wages.

(4) A complaint for an offence under sub-section (2) hereof,

may be prosecuted in the judicial district where the servant was
engaged.

(5) Nothing herein contained shall affect any proceeding for

enforcing the payment of any wages due by any employer to his

servants.

(H) In no case under this section shall any complaint be enter-

tained or a summons issued in pursuance thereof unless a certificate in

writing, signed by the Registering Officer of the District in which the

said servant was engaged, be annexed thereto, to the effect that such

complaint is based on reasonable grounds.

119. When a servant on a claim desires to receive his wages at Special contract

the end of each week or month or other period agreed upon, at the
pf^c'e^nfpa''^-'^

place of working or some convenient place near thereto, and such ment.

desire is expressed iu any conti'act in writing to work on a claim, he

shall be paid accordingly.
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Payment of
Aboricrinal
Indian.

KeepinK on
claim of Ijook
relating to

wages.

Penalty for
failure to

comjily with
regulations as
to wages.

Wages of
deceased
emploj'tj.

120.—(1) An Aboi'iginal Iudi;iii employed on a elaiiu shall excejit

with the e.xpress permission in writing to the contrary of the Protector
of Indians or of the Commi.s.sioner or Warden, be paid his wages in

cash, without any deduction or abatement, and such payment shall be
made at the place of Avorking or some convenient place near thereto,

and nowhere else.

(2) A permission given under this Regulation may be either
special or general.

121.—(1) The holder of every claim shall keep thereon a
book showing, in the ca.se of each labourer, the rate of wages, the
amount earned according to contract, and the deductions, and shall,

(m application, furnish the labourer, on the completion of his contract,
with an account properly certified by him or on his behalf by the
person in charge of the claim showing the amount the labourer has
earned, the advances received, goods had, fines imposed, and the
balance due to the labourer.

(2) Every such book shall at all times be open to the insj^ection

of any Officei'.

122. Every holder of a claim or his representative who I'efuses

or neglects to comjjly with the provisions of these Regulations relating
to the payment of wages shall be liable to a penalty not exceeding
fifty dollars.

123. On the death on a claim of any servant, the amount due
to him shall forthwith l)e paid by the employer to the heirs unless
otherwise directed bv the deceased.

^°"'s^*o
, 124.—(1) It shall be lawful for the per.son in charge of a claim

labourer.
' ^'^ impose fines on labourers for misconduct committed on the claim :

Provided always that the amount of the fine, which shall in no one
case exceed one dollar, and the misconduct for which it was imposed,
.shall be without delay recorded by the person in charge of the
claim in the book required to be kept under Regulation 121 and
the entry dated and signed by him, after being read over to the
labourei'.

(2) Any fines so imposed shall be deducted from the lal.)ourer"s

wages.

(3) A labourer may appeal against any such fine to the Warden,
or to the Commissioner who shall refer the same to the Warden and
the Warden shall endorse his decision, which shall be final, on the
labourer's account.'

Keeping of
medicine, etc.

on claim.

Duties of EiKployers.

125.— (1) Every jDcrson who employs any serv^ant on a claim
shall be bomid to keep thereon such medicines and medical remedies
as may for the time being be required by the Governor to be so kept
by notice published in the Gazette and in a newspaper circulating in

the Colony ; and where fifty servants or more are emjjloyed on such
claim shall employ a certificated sick nurse and dispenser on such
claim, provided there is no Government Hospital or Dispensary within
ten miles thereof, and shall also be bound in addition to the payment
of the wages agreed upon, to feed every such servant or to furnish
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every such servant so employed with sufficient rations, in accord-

ance with a scale for the time being approved by the Commissioner.

(2) No servant shall be convicted or punished in i-espect of

any breach of contract for not working on a claim if he proves

that the requirements of this Regulation have not been complied

with.

126. Where any servant is ill on a claim or on his way to or Sending of sick

from such claim, an Officer may require the person in charge of the
^o'^Ij''jJ|,\*°

claim to send, or may himself send such sick servant to the nearest

hospital or dispensary foi' medical or surgical treatment, and may
recover from the owner or the person in charge of the claim, any
expense incurred by such Officer in so sending such sick servant,

and also any sum owing to such sick servant at the time he is so

sent to the hospital or dispensary, and after deducting therefrom the

sum of twenty-five cents for each day's maintenance in hospital and
funeral expenses in case of death, shall pay over the residue to such

sick serA'ant on his leaving such hospital or dispensary, or on his

death to his heirs unless otherwise directed by the deceased.

Every holder or person in charge of a claim shall, when any
sick servant is so sent as aforesaid to a hospital or dispensary, send

with him a statement of his account showing the sum owing to him
at that date, and shall on application furnish the Officer with any
information needed for verifying the accuracy of such account.

127. Where any servant who has been engaged to work on a SencUngdown

claim for a limited time desires, on the expiration of such time, to
sel•^^^^".^^^^^^'^

leave the claim, the holder of the claim shall, within a reasonable

time thereafter, provide the means but not the cost of conveyance,

to the place where such servant was engaged, and in the meantime
whilst such servant continues on the claim, shall feed or supply such

servant with rations in accordance with Regulation 125.

128.—(1) In the event of a death occurring on anv claim, the Procedure in

person in charge shall, by the first opportunity, report' the fact in
""^ll^l^^

"^^^^"^

writing to the Warden, stating the particulars required to be

recorded by Regulations 115 or 116.

(2) The Warden shall forward a copy of such particulars as

soon as possible to the Commissioner, with such further information

and remarks as he may think necessary.

129.—(1) In the event of the death of any servant engaged Procedure in
^

to work 'on a claim occurring either in going to or coming from the
f,n**{'4''y to o^*^ i

claim, the holder or person in charge of the claim shall, as soon as fi.,,iu cUiim.
]

such death comes to his notice, report the fact to the Warden, and
j

shall also bury the corpse, or if such corpse has been buried by any
other person, deposit with the Warden for payment to the person

who has buried the same the sum of ten shillings. !

(2) In the event of the death of any such servant occurring on I

any river or creek before he arrives at his destination, the steersman
^

or other person in charge of the boat in which such servant is
I

carried, shall be bound to report the fact to the nearest Warden and
to bury the corpse.

(3) If default is made by any person in burying a corpse in
^

accordance with this Regulation, such corpse may be buried by any
;

person, and the cost of so doing may be recovered by such jjevson
;

from the person making such default.
\

1
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PART VIII.

Ci>itV('imnce of (-rohJ.

Res'trictiou as 130. No person who is not the holder or person in charge of a
torigbtto

cLaiiu, or who is not authorised by the holder or person in charge of

a claim in writing for that purpose shall convey gold from a claim

or obtain a pei'mit to convey gold from a claim to Georgetown.

Mode of \Z\. The mode of conveying gold from a claim to Georgetown,
conveying go (

. g^^^^p^^ jj^ cases where the gold has been sold under Regulation
146 and unless the Commissioner has directed otherwise, shall be
as follows :

—

(1) The holder or person in charge of the claim, or the person
authorised in writing as provided by Regulation 130 for

that purpose, shall, on leaving the claim, take with him a

copy of the record book of gold kept on the claim, made up
to the last day when gold was obtained, and showing the

amount of gold in his possession, certified as correct by
the holder or person in charge of the claim

;

(2) On arrival at the Station nearest to the claim on which
the gold was obtained, the authority to convey the gold, if

any, the certified copy of the record book, and all gold in

the possession of the person arriving at the Station shall

be delivered to the Officer in charge of the Station, in a

strong tin or wooden box, oi' other receptacle ap]3roved liy

the Officer, who shall immediately weigh the gold
;

(3) The box or other receptacle shall then be fastened by the

Officer with string or tape, the ends being securely sealed

with wax and a seal, in such manner that the same cannot
be opened without interfering with the fastening ; and

Form No. 14. (4) A permit, in the Form No. 14 in the First Schedule to

these Regulations, shall then be made out in triplicate by
the Officer ; one copy shall be delivered to the person in

charge of the gold, another copy shall be securely fastened

to the box or other receptacle, and the third copy, together

with the certified copy of the record book, shall l>e

forwarded by the first opportunity by the Officer in a

sealed envelope to the Commissioner.

Case of less 132. If, Oil its arrival in Georgetown, the box or other recep-
u:old received tacle is found to contain a less quantity of gold than is stated in the

pg^.2,it."
^'^ "'

permit, the owner shall nevertheless pay royalty on the full quantity

of gold so stated ; but if the pei-mit is absent or is altered or defaced,

the box or other receptacle and its contents may be detained by the

Commissioner until inquiry has been fully made into the matter, and
the Commissioner has decided on what (luantity royalty shall be paid.

Payiuejd of lloudUij on (Jold.

Disposal of K"ld 133. Every person who conveys gold to Georgetown shall,

and payment within twenty-four hours after arrival, days on which the Office of the
roja J. Commissioner is closed excepted, lodge the same at the Office of the

Commissioner, and on production of the permit, an Officer of the

De])artment of Lands and Mines shall certify the amount of royalty

to be paid, and such amount shall thereupon be paid to the Receiver

General.
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134. On payment of the royalty, the Receiver (reneral shall EflToct of receipt

give a receijit therefor, and such receipt shall entitle the person who ^"'' royalty-

lodged the gold to receive the same, unless it is detained as herein-

after provided, and the gold so lodged shall not, unless so ordered
by any Court of competent jurisdiction, be given up to any person i

other than the person who lodged the same. <

Conveyance of Precious Stonex.

135. It shall not be lawful for any person to convey precious Permit required

stones from any Mining District to Georgetown, or to any place *°'" ^?'^°^*l °*

outside the Mining l^istrict within which they wei^e found without P^'^''^'^^® ®

a permit from the Officer in charge of the nearest Station.

136. Except as is provided by Regulation 26, no jierson who Restriction as

is ]iot the holder or person, in charge of a claim, or who is not ^° '^'^^^^ ^°
...,,,,, ,1, P , r 1 • •. • convey precious

authorised by the holder or person ui charge or a claim in writing stones.

for that purpose, shall obtain a permit to convey jJi'ecious stones

from such claim to Georgetown.

137. In order to obtain a permit for the conveyance of Permit for

precious stones :— '^reSTones
(1) The holder or person in charge of the claim, or the person

authorised in writing as provided by Regulation 136 for that ^Jnrpose,

shall, on leaving the claim, take with him a copy of the record book
(if precious stones kept on the claim, made up to the last day when
jirecious stones were obtained, and showing the amount of precious

stones in his possession, certified as correct by the holder or person in

charge of the claim
;

(2) On arrival at the Station nearest to the claim on which the
precious stones were obtained, the authority to convey the precious

stones, if any, the certified copy of the record book, and all precious

stones in the possession of the person passing the Station shall l)e

delivered to the Officer in charge of the Station, accompanied by a

statement signed by the holder or person in charge of the claim of

the number and weight of the precious stones for which a permit is

required.

(3) A permit in the Form No. 14 in the First Schedule to these Form No. u.

Regulaticms, shall then be made out in triplicate by the Officer ; one
co23y shall be delivered to the person in charge of the precious stones,

one copy shall be retained by the Officer, and the third copy with the
certified copy of the record book shall be forwarded by the Officer to

the Commissioner.

Defrntion of Gold (uid Prcc'iovs Stonea.

138.—(I) The Commissioner or any Officer to Mhoin gold or Detention of

precious stones are brought under these Regulations may, if he has ffoia or stone.s

reasonable cause to suspect that such gold or precious stones have I'mpnmerlv"
*

been olitained from land not located or for working which the I'ent obtained.

])ayable has not been paid or that such gold or precious st(jnes have
been stolen, or are not the property of the person bringing them,
oi- on whose behalf they are brought, detain the same, and, if any
Officer other than the Commissioner, forward them to the Commis-
sioner, in charge of some responsible peison, together with a report

explaining the reasons for detention.
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Delivery up of

gold or stones
detained.

(2) The Commissioner shall, on the receipt of the gold or

precious stones make such inquiries and take such action in respect

of the same as he may think fit.

(3) All expenses incurred in forwarding the gold or precious

stones shall be a charge thereon, and the same shall not be delivered

up by the Commissioner until such expenses have been repail.

139. Any gold or precious stones detained under these Regula-
tions may be delivered up to any person, if the Commissioner thinks

lit, on sufficient security being given by, or on behalf of such person

to cover the value thereof.

Restriction on
sale of gold.

Form No. 15.

Restriction on
sale of precious
stones.
Form No. 15.

Sale and Purchase of Gold or Precious Stntim,

140. No person other than the holder of a claim or his agent
duly authorised by him in writing in Form No. 15 in the First

Schedule to these Regulations, or a tributer working on a claim or

a person holding a licence to trade in gold, shall sell any gold :

Provided that any gold obtained during prospection may be sold by
the holder of the prospecting licence to any person holding a licence

to trade in gold.

141. No person other than the holder of a claim or his agent
duly authorised by him in writing in Form No. 15 in the First

Schedule to these Regulations or tributer working on a claim or a

person licensed to trade in precious stones, or the holder of a receipt

for the royalty payable under Regulation 26, shall sell any precious

stones.

Restriction^on j^2. No person with the exception of the holder of a licence to

gold or precious trade in gold or precious stones shall purchase any gold or precious
stones. stones except from a person holding a licence to trade in gold or

precious stones.

^"id^unta*"
^'°

^^^' Su^J*5*^t to the provisions of Regulation 146 no licensed

royalty paid. trader in gold shall purchase any gold without the production of the

receipt foi' the royalty payable thereon.

Precious stones i^^ Subject to the provisions of Regulation 146 no licensed

u-ithout permit, trader in precious stones shall purchase any precious stones without
the production of the permit mentioned in Regulation 137, or the

receipt for royalty payable under Regulation 26.

Keeping of 145_—(X) Tlie holder of a licence to trade in gold or precious

iicen8ed\rader f^tones shall be bound to keep a book in the form approved by the
in gold and Commissioner in which shall be recorded :

—

precious stones.
/ x mi
{n) The name of every person from whom he buys any gold or

precious stones.

(/') The number and date of the licence. Mining privilege or

concession of the person from whom such gold or precious

stones are bought and where such gold or precious stones

is or are bought from a tributer, the name of the holder of

the licence for the claim from which such gold or precious

stones were obtained together with the number and date

of the receipt given for such gold or precious stones.

{() The date on which such gold or precious stones is or are

purchased ; and
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(d) A correct account of the weight of such gold or precious
stones.

(2) Every such books shall at all times be open to the inspection
of any Officer.

146.—(1) Any holder or lessee of a claim or his agent duly authorised ^**'^ of i^old or

by him in writing for that purpose in Form No. 15 in the First district!"

Schedule to these Regulations or any tributer may sell any gold or Form No.

precious stones obtained from his claim to any person holding a
licence to purchase gold or precious stones in the Mining District :

Provided that any lessee or tributer who sells any gold to any person
other than the holder of the claim from which it was obtained or his

agent, shall notify the fact of such sale to such claim holder or his

agent,

(2) Every person authorised as aforesaid to sell gold or precious
stones to a person holding a licence to purchase gold or precious stones,

shall keep a receipt book in the Form No. 16 in the First Schedule to Form No. 16.

these Regulations, having pages consecutively numbered and bearing
the (rovernment stamp and number, and shall for every parcel of gold
or precious stones sold by him obtain a receipt in such book which
shall be filled up, signed and dated by the person purchasing such
gold or precious stones, who is hereby required to fill up, sign and
date such receipt. Such book shall be open at all times to inspection
l)y any Officer.

(3) Every person who neglects to keep such book or alters or
defaces or destroys the same, shall be guilty of an offence against
these Regulations.

(4) Every person holding a licence to purchase gold or precious
stones, shall, at convenient intervals, but in no case less than once in

every month, except with the permission of the "Warden, forward to

the nearest Station all gold or precious stones purchased by him since

the last occasion of sending to such office, together with an exact copy
of the portion of his register relating to the purchase of the gold or
jn'ecious stones so sent, and where any portion of such gold or precious
stones has been purchased from the holder or lessee of a claim or his

agent, the authorisation from such holder or lessee for the sale of such
gold 01' precious stones, and shall obtain a permit in Form No 17 in Form No. 17.

the Fii'st Schedule to these Regulations to convey such gold or
precious stones to (xeorgetown, and shall pay royalty in accordance
with these Regulations.

147. The holder of every licence to trade in gold or precious liicensed trader

stones shall be bound to notify to the Commissioner or Warden to ^'^tJ^f-V place

immediately on receiving such licence the place at which he intends to affix nSfue
""'

carry on his business, and the name of the person who will be in board,

charge of such business, and shall thereupon affix to such premises
in some conspicuous position a notice boai'd with the following words
painted on it in plain legible letters :

—

" Licensed to trade in (lold [and, or. Precious Stones]
"

(as the case may be).

The book required to be kept by the holder of such licence shall

be kept at such place of business, and shall be open at all times *o the
inspection of any Officer.
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Penalty on 148.—(1) Every bolder of a licence to trade in gold or precious
licensed tmder. stones who-^

((() Makes any incorrect entry in any book reiinired to be kept

by him under these Regulations ; or

(/)) Refuses or neglects to produce such book for the inspection

of any Officer : or

(() Refuses or neglects to comply with any of the duties or

obligations imposed on him by or under these Regulations,

shall be lial)le to a penalty not exceeding one hundred dollars.

Power to cancel 149. Where the holder of a licence to trade in gold or precious
traders licence, stones is guilty of a breach of any Regulati(m relating to licences of

the kind held by him, the (TOvernor-in-Council may, in addition to

any other penalty provided fm- such breach, direct that his licence

be forfeited.

150. No gold or precious stones may be purchased or sold except

at the premises licensed for trading in gold or precious stones.

151. No person shall work up any gold into any article of

jewellery or any other similar article until the royalty payable

thereon is paid.

Gold not to be
sold at place not
licensed.

Penalty on
person
fraudulently
working raw
gold.

Provision of

latrine, etc.,

on claim.

Disposal of

refuse matter.

Removal of
refuse matter.

Burial of
dead animal.

PART IX.

Saiiidiri/ ilrfiiilatiouit.

152. (1) Every holder of a claim or Permission under Regulation

79 shall ])rovide for the use of all persons employed by him, within a

reasonalile distance, to leeward if practicable, of the camp or place where
such persons are working, a properly screened latrine, with a pit or

proper movable receptacle beneath, and also such other pits or trenches

as may be necessary for the deposit of night soil.

(2) The position of such latrine and of such pits or trenches shall

be subject to the approval of the Warden.
(3) Every such latrine shall l)e kept clean and disinfected to

the satisfaction of the Warden.
(4) All night soil shall be deposited in such latrine or in such

other pits or trenches, and not elsewhere.

153.—(1) Each Warden shall appoint suitable spots in the

different ])arts of his Mining District for the deposit of rubbish and
refuse matter, animal and vegetable, other than excreta.

(2) No person shall deposit, or cause to be deposited, any such

rubbish or refuse matter in any ])lace except the spot appointed by

the Warden.

154. The occupier of any dwelling-house, hut, logic, or tent in

a Mining District nearest to which any rubbish or refuse matter or

excreta is or are deposited shall be bound to bury at least three

feet below the surface of the ground or remove or burn the same
and shall so l)ury, I'emove or burn the same within twenty-four

hours after being required by any Warden to do so.

155. The owner or any person in charge of any animal which
dies on or near a claim shall, witliin twelve hours after such death.
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cause the animal to be burnt or buried at least six feet deejj at a
distance of not less than one hundred yards from any claim.

156.—(1) Every owner, pei'son in charge or watchman at a Keeping dean
magazine belonging to a claim shall be bound to keep the land around of hmd armmd

the magazine, within a radius of fifty feet, or such smaller area as
^'^S'^^™^-

may be under his control, in a clean state.

(2) Every wati-hman who is guilty of neglect in this respect may
be fined as for misconduct by the person in charge of the claim.

157. Every WarJen may cause grave yards to be marked out Establishment

and fenced off not less than a quarter of a mile from and if practi- °^ srave yards,

cable to leeward of the camps in his Mining District ; and the
interment of persons dying in the district shall, as far as possible, be
made therein, within thirty-six hours of death.

158. Every Warden may reserve such creeks for drinking Reservation of

purposes, as he may from time to time deem necessary, and there-
*;''?®^.^°J ^

upon, and until the reservation is removed, such creek shall not be
"

open to location.

159. Every person who wilfully or negligently causes the water Causing water

of any well or dam on or near any claim, or of any creek used for
*ont1iminated

drinking purposes and set apart by the Warden for that purpose, to

become contaminated, shall be guilty of a breach of these Regulations.

160.—(1) It shall be the duty of every holder or person in charge Draiuage, eti-.,

of a claim to see that the land to the extent of fifty yards (if under
(i^'gn;^,^!''^

his control) surrounding the dwellings of the persons employed by
him and living on or near the claim is as far as possible properly
drained and kept clean, no as not to be injurious to the health or

comfort of such persons.

(2) Every holder or person in chaige of a claim who refuses oi'

neglects to comply with any reasonable requirement of a Warden in

this respect shall be guilty of a breach of these Regulations.

161. Any Warden may, at all reasonaljle times, enter in oi' upon Power of entry

anv premises or claim for the purpose of ascertaining whether any *" ?'*'*''^
,

•
-i. 1 -i- ii,ti,fin li.- nuisance, etc.

nuisance exists on such premises or claim and whether the Kegulations
in this part, are Ijeing carried out, and of giving directions and taking
steps to abate and reino\e any such nuisance and enforcing the said

l-Jesjulations.

PART X.

Ref/ulation (if Mi/ien.

162, 'ili*J (voinmissioner may, in his discretion, declare any claim Commissioner

or part of a claim to be a mine, and may alter or revoke any
J^?^'^®"'*^

declaration.

163.—(0 Every holder of a mine, not being himself qualified as Appointment

manager as hereinafter provided, on which are employed more than °^ minmg

twelve men sliall forthwith after the coining into force of these Regu-
lations appoint and continue to have a manager, who shall be deemed
the mining manager of the mines under this Part.
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(2) The name ami address of such manager for the time being
shall be notified in writing by tiie holder of the mine to the Com-
missioner.

(3) No person shall be appointed manager of a mine who is not
permitted by the Commissioner to act as such manager and who has
not the management and control of the mining ojjerations carried on
at such mine.

Restrictions on 164. No female of any age, and no male child under the age of
employment of fourteen years, shall be employed for hire in any capacity in connec-
women ftllCl ,. -iIji 1* n T 1

children. tion With the Working ot a mine underground.

Regulation as to 165.—(1) No boy under the age of sixteen years shall be
employment of employed below ground foi' more than forty-eight hours in any week,

exclusive of the time allowed for meals, or more than eight hours in

any day.

(2) No male under the age of twenty years shall be employed as

lander or liraceman at any time at a brace over any shaft.

(3) No person shall be deemed guilty of a breach of this Regu-
lation relating to the time for <??hich persons shall not be employed
below ground, if he proves there were special circumstances to render
such contravention necessary for the proper working of the mine, and
that such contravention was not injurious to the workmen employed
in the mine.

Limitation of 166. No person ill charge of steam or other machinery used in

of°persons'in^ * connection with any mine, or for the treatment of the products of any
charse of steam mine, shall be employed for more than eight consecutive hours at any
machinery. time ; such period of eight hours shall be exclusive of any time

occupied in raising steam, and in drawing files and exhausting steam
in connection with the machinery in charge of such person, and
exclusive of meal hours, and of any time in which such person is

employed in case of breakage or other emergency.

Power to 167. A Warden shall have power to authorise in writing the
authorise entry entry of any Surveyor, Assessor, Inspectoi', or other person into and
of surveyor, etc. •' „,, *'.

-t. e j.\, £ ii: i ^u rupon any mine or site, tor tne pui'pose ot measuring the depth oi any
shaft, dip, or inclination, or the length of any tunnel or drive, or for

any other ])urpose.

Genera! rules to 168. The following general rules shall, so far as may be reason-
be observed m

j^]^iy practicable, be observed at every mine, that is to sa}' :

—

mine. (1) An adequate amount of ventilation shall be constantly pro-

duced in the mine to such an extent that the shafts, winzes,
sumps, levels, and working places of the mine, and the

travelling road to and from such working jjlaces, shall be in

a fit state for working and passing therein
;

(2) When cross drives or openings are required for ventilatifni

and the various parties concerned cannot agree thereon, the
Warden or Mining Inspector may issue an order for making
such drives or openings and for the allocation of the work
to be performed, and also foi' the distribution of any auri-^

ferous deposits which may be found in the intcM-veiiing wall
;

(3) Gunpowder or other explosive or inflammable substance shall

only be used in the mine as hereinafter ])rovidc(l,

((/) It may be stored in a chamber (u- magazine of the

mine, at a distance of not less than two hundred feet

from where any fclasting operations are being cai'iied on;



Appendix A. 285

(J))
It shall not be taken for use into the workings of the

mine except in a securely covered case or canister con-

taining not more than eight pounds of gunpowder, or

more than five pounds of nitro-glycerine compounds
;

((-•) Detonators for blasting shall be kept ou the surface of the
ground in a covered box placed iu the powder magazine
and at least fifty feet h\nM the nitro-glycerine compounds

;

{(l) No jjerson shall enter with a naked light a powder
magazine or any excavation in the mine where powder
or other explosive or inflammable substance is stored

;

{<) No iron or steel pricker shall be used in blasting in the
mine, and no iron or steel tool shall be used in tamjiing

or ramming, and no iron or steel pricker or tamping bar
shall be taken into the mine except with the permission
of a Wardeu or Mining Insjjector ; and

(/) A charge which has missed tire may be drawn by a
copper pricker, but shall not be visited until three hours
have elapsed from the time of lighting the fuse of such
charge ; nor shall any charge be, drawn wheie nitro-

glycerine compounds or detonators have been used ; but
in no case shall an iron or steel drill be used for the

purpose of drawing or drilling out such charge. This
sub-section shall not apply to charges fired by an electric

current.

(4) Every underground plane on which persons travel which is

self-acting or worked by an engine, windlass, or gin shall be
provided if exceeding thirty yards in length with some proper
means of signalling between the stopping-places and the ends
of the plane, and shall be provided in every case at intervals

of not more than twenty yards with sufficient man-holes or

places of refuge
;

(5) Every road on which persons travel undergi'ound where the
produce of the mine in transit exceeds ten tons in any one
hour over any ])art thereof, and where the load is drawn by
a horse or other animal, shall be provided at intervals of

not more than one hundred yards with sufficient spaces for

man-holes or places of refuge, each of which spaces shall

be of sufficient length and of at least three feet in width
between the wagons running on the tram-road and the side

of the road
;

(6) The top and all entrances between the top and bottom of every
working or pumping-shaft shall be properly and securely
fenced or securely covered ; but this provision shall not be
taken to forbid the temporary removal of any fence or cover
for the purpose of repairs or other operations if proper
precautions are used

;

(7) Every abandoned or disused shaft shall be fenced or securely
covered in by the owner thereof and its position indicated
on the surface by a post or cairn of stones, or such other
permanent distinguishing mark as the Commissioner or
Warden or Mining Inspector may think sufficient

;

(8) Where one portion of a shaft is used for the ascent and
descent of persons by ladders or man-engine, and another
ptirtion of the same shaft is used for raising material, the
first-mentioned portion shall be cased or otherwise securel}'

fenced off" separate from the last-mentioned portion
;
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(9) A clear view shall be kept for the engine driver between
his station and the shaft at the surface-brace

;

(10) All methods of signalling to indicate that men or material

are or is to be laised or lowei'ed in shafts shall be clear and
distinct, and shall be posted in a clear and legible form on
framed boards ; one of which shall be placed at the chamber
at the bottom of the workings of the shaft, and the other

at the brace at or near the top of the shaft
;

(11) Whenever any underground work is being performed in

a mine at a gi'eater distance than two hundred feet from
the shaft, proper means shall be i^rovided for communicating
along the lower drives of such mine distinct and definite

signals to and from the plats at the bottom of the shaft,

and to and from such jalaces in which men may be at

work
;

(12) Every brace shall be properly covered to pi'otect the

workmen from the inclemency of the weather
;

(13) A single linked chain shall not be used for lowering or

raising persons in any working shaft or plane, except for the

short coupling chain attached to the cage or load. When
chains are employed as couplings, two single linked chains

of uniform size shall be used to each coupling
;

(14) There shall be, on the drum of every machine used for

lowering or raising persons, such flanges or horns, and also

if the drum is conical, such other appliances as may be
sufficient to prevent the rope from slijjping

;

(15) There shall be attached to every machine worked by
steam, water, or mechanical power, and used for lowering

or raising persons, an adequate brake, and also a proper

indicator (in addition to any mark on the rope), to show to

the person who works the machine the position of the load

in the shaft
;

(16) All boilers, compressors, engines, gearing, and other parts

<if machinery, when used for any mining purpose, or

for the treatment of ores, or for the treatment of the

products of any mine shall be kept in a fit state and
condition

;

(17) Every steam-boiler shall be provided with a proper

steam-gauge and water-gauge to show respectively the

pressui'e of steam and the height of water in the boiler,

and with a joroper safety valve : and at least once in every

six months or oftener, if I'equired, every such boiler shall

be thoroughly cleansed, and once in every twelve months
every such boiler shall be subjected to a thorough examina-

tion and test by some competent person, and the date and
full description of every such test and cleansing shall be

entered in a book to be kept by the manager or other

jDerson in charge of the mine : and eveiy such book shall,

on demand, be open to the inspection of any Warden or

Mining Inspector
;

(18) No person shall wilfully damage, or without proper

authority, remove or render useless, any fencing, casing,

lining, guide, means of signalling, signal, cover, chain, flange,

horn, brake, indicator, ladder, platform, steam-gauge, water-

gauge, safety-valve, or other appliance or thing provided

in the mine in compliance with these Regulations :
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,<i

(19) In every working in the mine approaching a phice likely j

to contain a dangerous accumulation of water, boring mds 1

shall be kept and used for the purpose of jierforating the
\

ground twenty feet in advance of, or near, or at an angle

from such working, and no drive, gallery, or other excava-

tion shall be made within a dangerous distance of such
J

accumulation of water :

',

(20) If the mine is, in the opinion of the Commissioner, or
'

Warden or Mining Inspector, liable to an inundation or ;

inburst of water, such additional rises, chambers, drives,
j

and other workings, or any of them, shall be consti'ucted i

as may seem necessary, and as may be prescribed by the

Commissioner, or Warden or Mining Insjiector, for the
I

escape of woi'kmen from the lower workings or to ensure ?

their safety in the mine during the period of any inundatior; 1

or inburst of water in the mine ; <

{21) Ladders, and when necessary, convenient platforms
j

connected therewith, shall be provided in each rise, jump
I

up, or passage giving access to workings at a higher level
|

in the mine
;

j

(22) In every case where vertical or overhanging ladders are

used in connection with the shaft of any mine, securely tixed
i

platforms shall be constructed at intervals of not more than !

thirty feet from each other in such shaft
;

(23) A printed copy of the foregoing general rules shall be

posted in the office, and on a building or board in some .

conspicTious place in connection with the mine ;
and !

(24) Any manager or any person in charge of or giving
]

orders or directions relating to the carrying on of any
|

mining operations in the mine, who contravenes or does
j

not comply with any of the aforesaid general rules, shall be
i

guilty of a breach of these Regulations, unless he proves I

that he had taken all reasonable means to prevent such i

contravention or non-compliance.
j

169. It shall not be lawful for any person to drive a tunnel Restriction to

within ten feet or such other distance as the Warden or Mining tuMelT
Inspector may aj^prove of a tunnel the property of any other person,

except with the consent in writing of such other jierson, or the

authority of the Warden or Mining Inspector and subject to such

conditions as the Warden or Mining Inspector may consider necessary

for safety and in all cases under this Regulation both the person

driving the new tunnel and the owner of the other tunnel shall comply
with such directions for ensuring safety as the Warden or Mining
Inspector may give.

170.—(1) The owner, manager or person in charge of every mine Provisions as to

where there are underground workings, shall keep at the office at the keeping plan of

mine an accurate plan to scale of the workings of the mine made by a

certified manager or a duly qualified mining engineer, or by a surveyor,

showing the workings up to three months previously, and shall, on

demand, produce such plan at the mine to any Warden or Mining
Inspector and shall, if requested by any such Officer, mark on such

plan the progress of the workings of the mine up to the time of such

production, and shall allow such Officer to examine and take a copy oi-

tracing thereof.
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(2) Every such copy oi' tracing shall be clejjosited with .such

person at such place as the CVimmissioner may appoint, and no copy
or tracing thereof sshall be furnished or information in lelation thereto

given, nor such plans or tracings be open to inspection, except with
the permission of the Commissioner.

(3) The Commissioner may, by notice in writing (whether a

penalty for failing to comply with this Regulation has or has not been
inflicted) require the ownei', manager, or person in charge of any mine
to cause an accurate plan, such as is herein jDrescribed, to be made
within a reasonable time at the expense of the owner of the mine, on
a scale of not less than two chains to one inch, or on such other scale

as the plan then used in the mine is constructed on.

(4) All additions of any kind to the underground workings of

such mine made after the date of such order shall be cori'ectly

delineated upon the original plan and sections, and also upon the copy
deposited at the office at the mine, at intervals of not more than two
months, and such original plan and sections shall contain complete
infoi'mation as to all the underground workings up to the date of the

abandonment of such mine.

Inspection aud 171. The Commissioner or Warden or Mining Inspector shall,

mSe^etc™'^° from time to time, or when he may deem it necessary, inspect any
mine or mining machinery, and may issue such orders for the safe

working of such mine or machinery as he may deem advisable and may
order work to cease on any part of the mine ; and the owner, manager,
or person in charge of such mine or machinery shall carry out such
orders.

^^V^rt "^cT^°''*^^
172. If iu any respect which is not j^rovided against by any

defect in mine, express provision of these Eegulations, the Commissioner or Warden
or Mining Inspector finds any mine or any pait thereof, oi' any matter,

thing, or practice in or connected therewith, to be dangerous or

defective, so as, in his opinion, to threaten or tend to the bodily injury

of any person, he shall give notice in writing to the owner, managei',

or person in charge of the mine of the particular grounds on which he
is of opinion that such mine or any part thereof, or any portion of the
particulars aforesaid, is dangerous or defectiA-e, and shall in such notice

require such owner, manager or jsBrson in charge to remove or remedy
such danger or defect. Any owner, manager or person in charge who
fails forthwith to remove or remedy such danger or defect shall

be guilty of a breach of these Eegulations.

Investigation of 173. Where any miner working in a mine makes a complaint
complaint made

ui^dej. these Eegulations to the Commissioner or Wai'den oi' iMining
DV miner. _ - i n i ^ ^ p i /-< • - iit i

inspectoi', it shall be the duty oi the Commissioner or Warden or

Mining Inspector as soon as possible to make inquiry into the matter
of such complaint, and to take such other stejjs as he may deem
necessary to investigate the matter, and the name of the informant
shall not, except with his sanction, be divulged by the Commissioner
or Warden or Mining Inspector.

NeKlisenceof 174, If a manager is shown to have been guilty of carelessness or
mining negligence in the performance of his duties or in relation to any matter
manager.

dealt with in these Eegulations, his permission may be susjjended for
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such time as the Commissioner may think fit, or may be cancelled by
the Commissioner, subject to an appeal to the Governor.

175. Any accident occurring in a mine shall be prima fai-le Presumiition of

evidence that such accident occurred through some negligence on the accirtenUn
'^"'^

part of the owner <if the mine. mine.

176. The manager of every mine shall, forthwith after the Reporting of

occurrence of any accident attended with serious injury to any person, serious accident

give notice in writing thereof to the Warden or Mining Inspector and '" '"'"*^-

shall also forthwith, if there is a telegraph or telephone station within
ten miles of the mine, report the same by telegraph or telephone
message to the Commissioner.

177.—(1) Every person who is guilty of a breach of any Liability for

Regulation contained in this Part shall be liable, where no penalty is breach of

expressly provided, if he is the owner, manager, or person in charge Part"x''°'^^
of or giving orders or directions relating to the carrying on of any
mining operations in any mine, to a penalty not exceeding one hun-
dred dollars, and, if he is any other person, to a penalty not exceeding
fifty dollars.

(2) The whole or any part of such penalty may be awarded to any
person injured in consequence of such breach, and such award shall

not take away any right of action such person ma,y have under these
Regulations or otherwise.

PART XI.

Deteriiiination of Dhputes.

178. All dis2Dutes by way of opposition to the issue of any licence, General

and all disputes as to what land is or is not lawfully occupied or has SecSon
V* '°

or has not been lawfully located, or any other disputes arising under disputes in first

these Regulations, shall be decided by the Commissioner, or by the instances.

Warden of the Mining District in which the dispute arises.

179.—(1) The person desiring to have any dispute other than by ^lakinsof

way of opjjosition settled shall file a complaint in writing setting forth
'^°™'' "'^ '

the names of the j^arties to the dispute, a short statement of the cause
(if complaint, and the remedy or redi'ess which he asks for, and shall,

within seven days thereafter, serve on the opposite Jiarty, either
personally or by leaving the same at his registered address in George-
ti>wn, if he has one, or in such other manner as the Commissioner, or
Warden, may direct, a copy of the complaint.

(2) There shall be endorsed on the complaint an address in

Georgetown or in the Mining District as the case may be, at which all

notices may l)e served on the complainant.

180.—(1) The opposite party may, within seven days after service Piling of

upon him of the statement or complaint, file an answer in writing "^^swer.

stating how much he admits and how much he denies in the statement
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or complaint. He shall, within the same time, serve on the party
complaining, at the address contained in the statement or complaint, a

copy of the answer.

(2) There shall be endorsed on the answer an address in (reorge-

town or in the Mining District, as the case may be, at which all

notices may be served on the opposite party.

181. On such answer being liled, the Commissioner, oi' Warden
may, if he thinks fit, by notice in writing, require the complainant to
file a reply ; and in such case the reply shall be filed and a copy
served on the opposite party within such time, and in such manner as

may be prescribed in the notice.

182. Every person filing any document under the last three

preceding Eegulations shall do so in duplicate at the office either of

the Commissioner or of the Warden.

183. The Commissioner or Warden may on the e.r /.(trie

application of either party oi' after such notice as he may direct, either

before or after the time limited by this Part for the filing of any
document or the doing of any act, enlarge the time for filing such
document or doing such act.

Giving notice of 184.—(1) The answer or reply, as the case may be, liaving been
hearing. flJed or default having been made therein, the Commissioner, or

Warden, shall forthwith cause notice in writing to be served on both
parties at their addresses for services of the day, hour, and place at

which the disjjute will be heard and determined.

(2) If the hearing so appointed does not take place, a fresh notice

of hearing may be served, and so on to(i<'-'i qtaities.

Filing of reply.

Place for filint;

document.

Enlarging of
time for tilinp

document.

Hearing.

Proof of
document.

Place of
sitting, etc.

Power to
re<iuire survej',
etc.

185. At the day, hour, and place mentioned in the notice of hearing,

the Commissioner, or Warden, shall proceed to hear and determine the
dispute : Provided, however, that, in any case which is to be lieard by
a Warden, the Warden shall have power to refer the case to the Com-
missioner, and the Commissioner may hear and determine the same
accordingly, or may in his discretion remit the case to be heard and
determined by the Warden.

186. Any extract fi'om any book, record, or other document
requii'ed to be kept by any Officer under these Eegulations, or any
copy of any document or of any entry in any book, or other record in

the custody or possession, or under the control, of any Officer, under
these Eegulations, if certified to be true by the Officer for the time
being in charge of such book, record, or other document, may be given
in evidence on the hearing of any dispute or other proceeding without
calling any such Ofl&cer to prove the same.

187. The Commissioner or Warden shall for the purpose of

hearing and determining any dispute, have power to sit in any part of

the Colony and to adjourn from place to place as occasion may require.

188. The Commissioner or Warden may, for the purpose of

hearing and determining any dispute, require one of the parties to the

dispute to cause such surveys and measurements to be made and taken
as he may think proper ; and he shall enter on the records of the
proceedings the fact of his having required any such survey or
measurement to be taken, and shall in his decision say on whom the
expenses of the survey or measurement shall fall.
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189.—(1) At the time appointed for the hearing of the dispute Procedure at 1

the opposer or complainant shall proceed to state his case and then iieariiiir.
^

examine his witnesses, who may be cross-examined and re-examined,
and tender his documentary evidence, and if the opposite party
adduces no evidence, the opposer or complainant may sum up his
evidence, and comment thereon. '

j

(2) When the opposer or complainant has concluded his case, the
opposite party may state his case and adduce evidence, and sum up i

and comment thereon.
\

(3) If the opposite party adduces no evidence, the opposer or
;

coauplainant shall have no right of reply.
\

(4) If the opposite party adduces evidence, the opposer or com- I

plainaut shall be at liberty to reply generally on the whole case.
'

190. After the hearing has been concluded the Commissioner or Giving of

AVarden shall give his decision and order and the reasons thereof in
'le'^'sion.

writing, which shall form part of the record, and shall intimate the
same to the several parties as soon after the delivery of such decision
and order as practicable.

191. When the Commissioner or Warden declares that a location Beteruiination

made by any party to a dispute, is null and void, the licence, if any, aSected by I

held by such party for the land included in such location as aforesaid, decision. I

shall at the expiration of the period allowed for appeal against the
|

decision of the Commissioner or Warden and provided that such ^

decision is contirmed on appeal, ipua facta cease and determine.
i

192. The decision or order of the Commissioner or Warden shall Enforcement of

be given effect to and be enforced notwithstanding any appeal, until
'^'''*'°"-

,

such decision or order has been varied or set aside on appeal, unless
the Supreme Court otherwise orders, for such reasons and on such
terms as it may think lit.

193. Every party shall be entitled, on application at the Office Right to copy of

of the Commissioner or Warden, to a copy of the proceedings on proceedings.
I

payment of the prescribed fee. I

194. Any party aggrieved by any STich decision as aforesaid may Appeal.
'

appeal therefrom to the Supreme Court. i

195. The Commissioner or Warden may, where it appears to him Power to i

absolutely necessary to do so for the maintenance of the public peace Commissioner
!

or for the protection of the interests of the Crown or of private oi-aer work to

persons, order that all work shall cease on a claim, either generally or cease.

l)y any particular person or persons, and thereupon work shall be '

discontinued accordingly.

196. If either party to an opposition or dispute I'efuses or c'(mse<iuence of

neglects to give effect to any ordei' or decision lawfully made therein, refusal or

he .shall in addition to any other penalty or process to enforce such ettecUo'^urden-'

'

order to which he may be subject forfeit all his interest in the subject-
i

matter of the opposition or dispute, and be liable to a penalty not
!

exceeding one hundied dollars.
'

197. The fees specified in the second Schedule to these Regu- Fees,

lations shall be payable in proceedings before the Commissioner or Schedule li.

Warden for the determination of disputes, and the Commissioner or
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Warden may awai'd to either of the parties to any dispute such costs

not exceeding in amount the costs payable in cases within the
limited jurisdiction nf tlie .Supi'eiiie Court as in his discretion he
thinks fit.

PART XII.

The Ab(>r!(//iial liidnius.

General saving 198. The Aboriginal Indians shall not be subject to these

lncUaus^°""*^"^
Regulations : Provide I that where an Aboriginal Indian is the holder

of a claim, his privileges as an Aboriginal Indian under these Regu-
lations shall be suspended so long as he continues such holder.

i:!^!;i"r,'.'''°"

"*
199. All land occupied or used by the Aboriginal Indians, andland IJV nil c ^ • • 11 » 1 - - 1 -r 1 -

Aboriginal all land necessary lor the quiet enjoyment by the Aboriginal Indians
Indians. of any Indian Settlement, shall be deemed to Ije lawfully occupied by

them.

Protection of 200. It shall not be lawful for any Aboriginal Indian to disturb

^^tlT,^.}^^^^^^^' any person lawfully occupying any claim or to take any gold oroccupying •< .i- •!

1 1 1 r 11 i i
"

i n
claim. jarecious stones iroin any land Jawiully occupied as a claim ; and all

gold or precious stones found in the possession of an Aboriginal
Indian, and which can be proved to have been removed fiom a
claim, shall be forfeited.

Ill-use of 201. Any person occupying any claim who ill-uses any
Aboviginal Aboriginal Indian in his employ shall forfeit all interest in any claim
Indian bv -v-vv. i-^j-j
cliim-hoider '1^ which he may be interested.

202. It shall not be lawful for any person to obtain, recei^e

or purchase any gold or precious stones from an Aboriginal Indian,

and all gold or precitjus stones so obtained, received, or jmi't^hased

shall be forfeited.

Prohibition of
obtaining gold
or jjrecious

stones from
Aboriginal
Indian.

Forfeiture of 203. Where it appears to the Governor that any person has
gold or precious made use of any Aboriginal Indian to obtain any gold or precious

through stones in fraud of these Regulations or of the law, the gold or precious
Aboriginal stones SO obtained shall be forfeited, and may be applied for the

benefit of such Indian or otherwise as the Governor ma)^ direct.
Indian.

Disposal of 204. Where any Aboriginal Indian obtains and desires to sell

sfconeTo'btaineff ""^^^^ S'*^*^^ ^^ precious stoiies they shall be purchased by the Govern-
by Aboi-iginal ment, and the proceeds shall be paid to such Indian or applied as
Indians. the Governor may direct.

Disposal of Forfeited Gold or Precioiix Sto/ies.

Sale of forfeited 205. When any gold or precious stones are forfeited, they shall
gold or stones. ])g ^q\^\ ])y the Commissioner, and the proceeds applied as directed by

Section 90 of " The Mining Ordinance, 1903,'' but the Governoi' may
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on the petition of any person interested in the gold or precious stones
direct that the proceeds of such sale shall be paid to such person or
persons as he may think fit.

- ^afetii of dhtiiiis.

206. The Commissioner or Warden or Mining Inspector shall CommissioBer

have power at any time he mav think fit, to order work to cease on I^'^^rif^^"^"'^''

any part or any clann, where such workuig m his opmion endangers dangerous

life or limb, and when such precautions as he directs have been taken, claims,

he may permit work to be recommenced.

207. The Mining Regulations, 1903, contained in the First Revocation of

Schedule to the Mining Ordinance, 1903, are hereby revoked. former
° ' ' *' Regulation,

No. 1 of 1903.

Madr hi) the GoveriKir and Court of Policij under
Section 81 of the Minuuf Ordinance, 1903,
tliix im day of October, 1905.

By Command,

J. HAMPDEN KING,

Clerk of the Court
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THE FIRST SCHEDULE.

FORMS.

Regulation 3. FoKM No. 1.

AppIicat'ioH for Vrospccting Licence.

Bkitish (tUIANA.

The Mining Regulalions, 1905.

To the Commissioner of Lands and Mines, Georgetown \or to the

Warden, No. District].

1 \or we] hereby make application for n Licence to prospect for Gold [or

Precious Stones] within the Colonj- and to locate Claims therein.

Name, style, or firm (if any).

Address.

Kegis-tered Address.

Dated this day of ,11) .

(Signed)

IJpguUilinn \. FoKM No. 2.

Vroitpcet'inii Licence.

JUtrnsH (4riANA.

The [Mining Regulations, I'JO;).

No.

A Licence is hereby granted to

of to prospect for Gold or Precious Stones

within the Colony, and to locate claims therein.

This Jiiceuce shall remain in fone for the purpose of prospecting until

tlie day of

Dated this day of , 19

(Signed)

CoiiDnissioner of Lands and Mincn \_or Ifardc/i^.

Kegulalicne. l'''>i"i No. 3.

AKthoritji from Licence Lloldrr to I'r<iy/i<cf.

British Gitiana.

The Mining Regulations, 190;').

of

is hereby authorised to prospect for me within the colony and to locate

claims therein on my behalf, under and subject to Prospecting Licence No.

This authority expires on the day of , 19 .

Dated this day of , 19 .

(Signed)

Approved.

(Signed)

Conimisaioner of L.ands and Mines \_or Warden']. ,
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FoKM No. 4. Regulation 7.

Xotire of Lovat'ion of flaiiii.

BkITISH GtTIAXA.

The jNIining Regulations, 1905.

To the Commissioner of Tjands and Mines

(In behalf of

I (lid on the day of , li) , in the presence of

and of

locate a Claim in No. District under Licence No.
The situation and description of the claim located are as follows:

—

DESCRIPTION.
Name of Creek, Mill or Flat.

Na)i(c of Hirer of uhich Creek is tributary

Lengtli f^'t, width feet.

Bixtance to Hirer or Creek landlvg

Name of some other Claim holder
\

in iniDiediate vicinitij )

Nearest Claim holder

Dated this day of , 19 .

(Signed)

FoKM No. 5. Kegulation'

Applieatiou for Licence.

British Guiana.

The Mining Regulations, 1905.

To the Commissioner of Lauds and Mines [or the Warden, No.
District].

I ['/;• we] [insert Jitimes or names of holder or holders of prospcetim/

lieeiiee) hereby make application for a Licence to mine for (toM [and or

Precious Stones] on a Claim located in District No. under Prospecting
r;icence No.

The situation aud description of the CLiim are contained in tlie Notice
of Location attacbeil hereto.

Dated this day of , 19

(Signed)

Holder of Lieenee '[_or authorised Agent of Holder of Lice/iee^.

FoKM No. (i. Regulations.

lieeeipt In/ Warden of Notiee of I.oeation and Application for Lieenee.

Britisu (tIIANA.

The Mining Regulations, 19Uo.

This is to certify that 1 have this day received from
on behalf of a Notice of Location by him of

Claim in District No. under Prospecting Licence No. and an
.application for Licence thtuvfor, and for tiling which the sum of $
has been paid.

Dated this day of , 19

(Signed)

Warden.

No. District.
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Regulation U. FoKM No. 7.

Claim Licence— (a) Gold ; (b) Firrioiis Stones ; (c) Gold &; Preciovs Stones.

British Guiana.

The Mining Regulations, 190o.

Licence is hereby granted to

of to occupy for the purpose of Mining

for [_{a) Gold
;

{h) Precious Stones ; {c) Gold and Precious Stones, as may be

required] under and subject to the Mining Regulations, 1905, a certain tract

of Crown Land located in District Xo. on the day of

19 , under Prospecting Licence No. , the situation and descriiition

of which are as follows :

—

Xdrne of Creek, Rill or Flat

Xame of River of which Creek ix trilJHtar;/

Length of Claim feet ; width of Claim feet.

Distance of Claim to River or Creek Landing

Xame of .some other Claim holder in immediate rxrinity

Nearest Claim holder

Dated this day of , 19 .

Value I

Co)iimissioner of Lands and Mines.

NoxK.—This Liceuce is issued in accordance with the description of the claim
given by the locator thereof and without prejudice to the rights of auy other persons in
respect of the same land, and the locator takes the same subject to the condition that
the location is as he alleges on Crown Land which can legally be located under the
authority of the Mining Ordinance, 1903.

Regulation U. Form No. 8.

Xotire of Transfer of Licence or Coneession.

British GuiA>fA.

The Mining Regulations, lOO.*).

I ot

nnsert shares to
'"^end to transfer to of

be transferred. « of my
right, title, and interest in and to the following Licence or Concession.

(Signed)

J'rdnsfcror.

Accepted by me to be held subject to said Regu]atioi>s.

(Signed)

Tratisfcree.

Registered Address.

Dated tbis dav of 19
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Form No. 9.

Certificate of Transfer of Concession or Licence hi/ Sale at Execution,

British Guiaxa.

The Minino- Regulations, 1905.

I, the undersigned, Commissioner of Lands and Mines, do hereby certify-

that the transfer by sale at execution of rights under [a
Concession or] Tiicence No. dated has been duly recorded
by me in the Register of Concessions and Licences in my office and that

the purchaser at execution sale is now
the holder of such rights by transfer of such Concession or Licence.

Dated at Georgetown this day of ,

Regulation Kl.

Commissioner of Lands nnd Mines.

Form No. 10.

Jfiiiinff PrirHrffe.

British Guiana.

The Mining Regulations, 1905.

No.

Permission is hereby granted to

of

to work as a Tributer in Mining District No.

for a period of twelve months from date.

Dated this day of

Issued at

(Signed)

Regulation 50.

19

Comiuissioner or Warden.

Form No. 11.

Receipt for Gold or Precious Stones 2}aid hij Trihuter to Claim Holder.

British Guiana.

The Mining Regulations, 1905.

No.

District No.

Received from

the Holder of ^Mining Privilege No. dated

the undermentioned Gold (or Precious Stones)

Ozs. Dwts. Grs.

Quantity of Gold

Precious Stones Number Carats

Number of Claim Holder's Licence

Situation of Claim Creek River

Dated this day of
, 19 .

Signed

Claim Holder.

Regulation 97.
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Regulation 109. Fokm No. 12.

Certificate to ivoric in a .Vi)ihi(f Bisfricf.

British Guiana.

The Mining Reguliitions, 190.5.

No.

This is to certify that of

Georgetown or of whom a description is given below, has this dav been registered in*
District No. to „,ork in the District

'

for A. B.

for a period uf from this date.

Dated this dav of ,
1'.) . (Signed)

Regulation lU. P'oKM No. 13.

Certificate of cuiiipletiuti uf Contract.

The ^Mining Regiilations, 190.5.

This is to certify that A. B. who holds a Certificate of Registration

No. of the day of has comiileted liis service

under the Contract therein referred to.

(Signed)
Evijjloijer.

Dated this dav of , 19 .

Regulations 26, FouM No. 14.

131 and 137.
Permit to convey Gold \_or Precious Stoj/e.s'jfroin a Claim to Gcorgetoivn.

British Guiana.

The Mining Regulations, 1905.

Permit No. District No.
Permission is liereby granted to convey the undermentioned Gold or

Precious Stones to Georgetown.
Ozs. Dwts. Grs.

Quantity of Gold
Precious Stones No. Carats

Description of Receptacle

Name of Person in charge
Name of holder of Licence or Concession

Number of Licence or Concession

(Signed)
IVnrden.

Dated this dav of ,19

Regulations 40, Form No. 15.

1,41 and 146.
Authority from Claim Holder or his agent to sell Gold or Precious Stones.

British Guiana.

The Mining Regulations, 1905.

District No.

is hereby authorised by me to sell the

undermentioned Gold [or Precious Stones] obtained from a Claim held under

Licence or Concession No.
Ozs. Dwts. Grs.

Quantity of Gold
Precious Stones No. Carats

Name of holder of Licence or Concession

Date
(Signed)

for and on belialf of
'

(.'Idini Holder,
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FoKM No. 16. Regulation 146.

Hccelpl for Gold or FrccloKs Stones sold fa a Trader in a Muiiiiy District.

British Guiana.

The Mining Regulations, 1905.

No.

No.

Reeeived from

the undermentioned (iold (or Precious stones) sold to me under the said

Regulations :

—

Ozs. Dvvts. Grs.

Quantity of Gold

Precious Stones Number Carats.

No. of Mining Privilege

Date of Mining Privilege

Name of Claim Holder on whose Claim the "i

Gold or Precious Stones was obtained )

No. of Licence

Signed

Solder of Licence to trade in Gold
or Precious Stones.

Dated this day of , 19 .

FoKM No. 17. Regulation 146.

Permit to convcij Gold [_or Precious Stones'] sold to Georgetown.

BlUTISH GriANA.

The Mining Regulations, 190o.

Permit No. District No.

Permission is hereby granted to the Trader (1) (l) or agent of

whom the imdermentioncd (4old For Precious Stonesl has been sold to ^}}'^ trader, as

,1 •! /. 11 r 11 • i^^A n i /-< i the cane may be.
convey the said Gold [or Precious StonesJ to Georgetown.

Ozs. Dwts. Grs.

Quantity of Gold
Precious Stones No. Carats. ...

Description of Receptacle ...

Name of Person in charge ..

.

Name of Holder of Licence [or Concession]
Number of Licence [or Concession]

(vSigned)

Warden.

No. District.

Dated this dav of . 19
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Regulations i,

5, 7, 19, 31, 88,

is, 51, 87 and
197.

Section 92.

THE SECOND SCHEDULE.
TABLE OF FEES.

For a Pi-ospecting Licence ... ... ... ... ... ...$ 5 00
On filing Notice of the Location of any Claim and application

for a Licence ... ... ... ... ... ... ... 048
For filing Apyilication for a Concession ... ... ... ... 10 00

For a Certified Copy of particulars relating to a Prospecting Licence 12

For a Licence to mine for Gold for each financial year or part

thereof ' 5 00

For a Licence to search for Precious .Stones, for each acre or

part of an acre, for each financial year or part thereof ... 20
For a Licence to mine for Gold and Precious Stones ... ... 5 00

and in addition for each acre or pai't of an acre, for each
financial year, or part of a financial year ... ... ... 20

For every duplicate Licence issued ... ... ... ... ... 50

For every duplicate Concession issued ... ... ... ... 1 00
For filing Notice of a Transfer of any single Claim or of any

number of Claims ... ... ... ... ... ... 1, 00

For every metal tablet to be affixed to a claim ... ... ... 24

For every Mining Privilege under Regulation 51 (3) ... ... 24

For each Certificate, including Registration of Labour ... ... 24

Surveys

—

For surveying a Claim, exclusive of cost of survey, per acre ... 10

(Tliis charge to include one copy of the diagram.)

Fees in proceedings before the Commissioner or Warden

—

Filing Complaint
Summons of a Witness
Copy of Evidence or any document, per page of eighteen lines ...

Witnesses' Remuneration (not to exceed the sums specified) per diem,
viz :

—

Agricultural Labourer, Seaman, Domestic Servant, or day
Labourer or the wife or child above 12 years of age of any
such person

Every other person, except a child under 12 years of age
Child under 12 years of age ... ... ...

and such actual travelling expenses as may be allowed by
the Officer hearing the case.

48
24

12

72

2 00
24

THE SECOND SCHEDULE.
Enactments Repealed.

Number and Year.
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THE MINING ORDINANCE, 1903.

INDEX.

ORDINANCE.

Administration

Concessions—General

Courts & Procedure
Commissioner

Part I.

Part II.

.Part VIII.
, Ss. 3, 11

Definition of Terms
Distriots

Eines >fc Penalties

Forfeiture of Licences
Gold & P. 8toncs

Gold—Theft of

Part YII.,
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ORDINANCE.

Stations S. 4

S. 2Terms, definition of...

Theft of (xold and Precious
Stones Part VI.

Wardens S. 5, (i, 9.

88

REGULATIONS.

Surveys
Sanitary Regulations

Terms—Definition of

Tiansfer of CIaim.s ...

Timber Rights
Tramway—Construction

on claim
Trails

Water Eights
Weights & Measures
Wages—Payment of

84 to 92

Part IX.

Part Y.
76 to 78

80

81 to 83

63 to 7.')

118 to 124
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APPENDIX B.

11ERMS and conditions fixed liy the Governor-in-Council under which
permission shall ordinarily l)e given to temporarily occupy and test the

value of unoccupied Crown Lands under the provisions of Section 14 (2) of

the Mining Ordinance, 1903 :

—

1. (a) The right shall not be granted for a longer period than
three years.

(A) The area shall in no case be less than 500 acres : to be

defined bv natural features or as prescribed by Eegulations

29 and 30 of the Mining Eegulations, 1903.

{<) There shall be payable in advance for every such right a fee

of seven and a half cents for every acre for every financial

year or part of a year for which it is in force, and the

right shall remain in force only so long as the fee is not

in arrears.

(fl) All Mining claims ])reviously located within the boundaries

of such area sluill be excluded from the right and from the

surface foi' which fee is j)ayable.

(r) The grantee of the exclusive right shall be free from time

to time to abandon any ]jart or parts of the area granted

to him, and, Avhen he has properly demarcated the area so

abandoned and shown it to the satisfaction of the Warden no
exploitation fee for sid:)sequent financial years shall be

payable by him thereon.

(_/' ) During the continuance of this exclusive right of occupation

and exploration the grantee shall l)e at libeity to mark off

such rectangular areas as he may desire to haA-e the exclusive

right of working, autl a grant of the exclusive right of

working the same may be given him on his application by
the Governor under Section 15 of the Mining Ordinance,

1903
;
provided that no such area shall be less than 1,500 feet

by 800 feet.

2. So much of every area granted for occupation and exploration,

as shall be abandoned by the grantee or not allocated to him as a

grant for exclusive working before or at the expiration of his exclusive

privilege of exploration, will become open for application and location

to all pei"sons.

3. Every application for permission to explore shall be advertised

in the Oflftcial Gazette at the cost of the applicant for three con-

secutive Saturdays in order to allow of any opposition to the granting

of the same being made.

4. In the rectangular areas described in conditions 1 ( /'), the

area shall be demarcated as prescribed by Regulations 29 and 30 of

the Mining Regulations, 1903.
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APPENDIX C.

TERMS and conditions fixed by the Governor-in- Council under which
Concessions shall ordinarily be granted under Section 15 (i) and (ii) of

the Mining Ordinance, 1903, to occupy any portion of the Crown Lands
of the Colony and therein to mine for and when found to take and appro-
priate (i) Gold, Silver and Valuable Minerals ; or (ii) Precious Stones :

—

1. The Holder of the Concession shall pay in advance to the
Receiver General on the 1st April in each year a rental of 20 cents per
acre or part of an acre per annum.

2. The Holder of the Concession shall except when prevented by
inevitable accident or during the execution of repairs or except he has
obtained the permission in writing of the Commissioner of Lands and
Mines or the Warden of the District to cease work thereon, diligently

explore and search for (i) gold, silver and valuable minerals : or (ii)

precious stones on the land specified in the Concession, in a skilful and
workmanlike manner to the satisfaction of the Commissioner of Lands
and Mines and shall not use the said land for any other purpose than
the purpose for which the Concession is granted without the express
sanction in writing of the Commissioner of Lands and Mines first

obtained.

3. The Holder of the Concession shall as often as required in writing
so to do by the Commissioner of Lands and Mines or other officer

in that behalf appointed by him, furnish such true and proper returns
and statistics oi' other particulars of the operations to be carried on
ujjon the said land and the results thereof as the Commissioner of Lands
and Mines or other Officer in that behalf appointed by him may
require, verifying the same if and when required so to do by a statutory
declaration of the truth and correctness thereof.

4. The Holder of the Concession shall be Ixiund to keep the
boundary lines of the Concession clearly marked l)y lines distinctly

defined from comer to corner by a path not less than four feet wide
and by a tree or corner post or beacon at each corner of the Concession
standing not less than five feet out of the ground on which shall be
securely fastened a board or other object on which shall be plainly and
permanently marked otherwise than by the affixing of paper or other
material which may be liable to be washed off, the name of the Holder of

the Concession and the number, date and area of the Concession.

5. The Concession shall be subject to the right of aboriginal
Indians—without disturbing the holder—to camp, hunt and traverse
the land without molestation.

G. The Holder of the Concession shall not plead acceptance of the
rent or royalty payable thereunder as a waiver of the right of the

Y
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Commissioner of Lands and Mines or other officer on his behalf to

enforce the observance of the conditions of the Concession or of the

right of the Governor-in-Council to cancel the Concession for any
breach thei'eof respectively.

7. The Governor may grant to any person or persons a Concession

to construct a Railway across or through any portion of the land
comprised in the Concession without the holder thereof, having any
right to compensation in respect of such parts of the said land as may
be required for the purposes of the Railway, or to any abatement of

the rental payable vuider his Concession in respect of such yjarts of the

said land.

8. If at any time during the term for which the Concession is

granted any p:irt or parts of the land comprised therein shall be
required for the purpose of any Township, Village Road, Canal,

Railway, Railway Stations and approaches thereto, or Tramways, or

for any other public purpose whatever, it shall be lawful for the

Commissioner of Lands and Mines on giving three months' previous

notice in writing to cause to be set out the part or parts of the said

land which are so required and as soon as the same shall be so set out,

such part or parts of the said land shall cease to be included in

the Concession and the holder thereof shall not be entitled to

any abatement of rent or any compensation whatsoever in respect

thereof.

9. The Holder shall make such provision for the disposal of detritus

earth, waste refuse or workings, resulting from any mining or other

authorised operations to be cai'ried on by him so that the same shall

not be or become a nuisance, inconvenience or oljsti'uction to any
road, tramway, railway, telegraph line, race dam or creek <u' ])rivate oi'

Crown liands or in ajiy manner occasion private or public damage oi'

inconvenience.

10. The Holder shall from time to time upon being required in

writing so to do by the Comaiissioner of Lands and Mines or other

officer in that behalf appointed by him, well and sufficiently bale and
pump, draw away and remove all water from the workings in the land

comprised in the Concession, which, in the ojuiiion of the Commissioner
of Lands and Mines or other officer as aforesaid, is or may be injurious

to the owner or occupier of any adjoining land, and continue to keep
the said workings free of water so long as it may be so required as

aforesaid.

IL The Holder shall not close up or obstruct any adit or adit

tunnels or airways to or from any contiguous Mine or Mines whereVjy
fresh air is admitted or ventilation promoted.

12. The Holder shall at all times during the continuance of the

term of the Concession diligently observe and comply with Part X. of

the Mining Regulations, 1905, relating to the Regulation of Mines and
with all such other provisions of the said Mining Regulations as may
mutatis iKutand'nt be applicable.

1 3. All Transfers and assignments of the Concession shall be made
in accordance with the requirements of Part V. of the Mining
Regulations, 1905.
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14. The Governor-in-Council,may under the provisions of Section -25

of the Mining Ordinance. 1903, for a breach of any of the conditions

herein specified, cancel the Concession and all the rights, title and
interest of the Holder of the Concession, and of all persons claiming
nnder or through him shall therefrom cease and determine and the

production of a copy of the aforesaid Gazette containing a notice

purporting to be signed by the Commissioner of Lands and Mines
notifying the cancellation of the said Concession shall be deemed to be
conclusive evidence in all Courts in the Colony that the Concession has
been duly cancelled and thereupon it shall be lawful for the Com-
missioner of Lands and Mines, his agents or officers or other person

duly authorised thereto to enter forthwith into and upon the said land

and premises and the same to repossess and enjoy in behalf of

His Majesty as fully and effectually to all intents and purposes as if

the land included in the Concession had not been granted.

15. The Holder shall at the end of the term for which the

Concession is granted or sooner if the Concession is cancelled or

otherwise determined before the expiration of the said term deliver

peaceable possession of the land to the Commissioner of Lands and
Mines or other officer authorised by him to receive possession thereof

and shall thereafter remove all tools, appliances and Mining Plant from
off such land within such time as the Commissioner of Lands and Mines
may specify.

16. Before any Concession is granted the land applied for shall be

surveyed at the cost of the applicant by a Surveyor of the Department
of Lands and Mines, or with the approval of the Commissioner of

Lands and Mines, by some other duly qualified Surveyor.
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Arawak Matope Cataracts 46,52,123,125,181,187
Placers

Station
199

8
Arawatta Rocks (Barima Kiver) ... jQg

,, Village, Creek and Island (Cuyuni) ... 132
Aretaka Eapids ... ... ... ' " ^gX
Arian Island (or Hooroowassa Island)... ' i.;o 121
Arimu Creek

;;; ;;; "io, 125, 13l' 199
,, rlacers ... ... ... ... ... .,qq

Arikabusa Boy (Arakaboosa) ... ... ... ... " ^9^
,, Mamma (Arakaboosa) ... \o\ 122

Arikita or Yarikita Creek '

[[[
'

~ '

lyg
Arisarabu Creek ... ... ... ... ... .._

"* ^yo
Arisaru or Arasaru Creek .'" ''"

152
Hills

l(j^ 153
" M Mountains or Eango ... ... ... 181. 182
." ., Point "

152
Ariwa Creek ... ... ... ... . gg ^^y
Arramarri Fall "

''" '

j.jq
Arriwini Island ... ... ... ... 15^
Aruka Hills :;; .:: ;;; ;; jg^ ^^^ ^^g

, " ?iy*^^, 38, 107
Arzrum Eeef ... ... ... ... jgo
Auritout Rai:)ids ... ... ... ... ... ^gQ
Ayangkanna Mountains (Mazarunij \\\ 146

Bagotville Village I7
Bamboos—Barima River 1Q3
Bara-Bara Creek 223
Barakara Cascade... ... ... ... ... ... 218

,, Creek
1 35

Barama District ... ... ... ... ... II4. igQ 199
^ '.' ^i^er

20! 110! 221
Banma District ... ... ... ... ... 114 203

,, Head '

^^g
" ?T-^® .

•• **' 113. 180, 187
„ Mine District ... ... ... ... lyg

.„ V ^iver 11^ 13^ 20, 108, 221
Barima-Barama Divide IO9

„ Road 2J4
Barnard's Landing, Puruni ... ... ... I49 133

,, Placers, Harimaraka... ... ... ... ... 147^ igi' 212
Barramanni ... ... ... ... I7' 111' •>'3

Barr-Robertson Mine ... ... ...
'

' 113
" Bartica or Bartika ... ... ... ... .. 5 11 17, 1,50 2'^2

T,
''. .,, '' Point '.. '118^135^188

Batavia Island ... ... ... ... |9q
Batowa Rapids ... 1 =;« i ^7
Beifieid Village :: ."."; :.; :.. ;:;

^^^
^I'-j

Benhori-Bumoco (Bumoko) Island I55
Benjamin's Creek ... ... ... ^ 3

^

Berljice County ... ... ... ... ... 27

^ " River" 10,12,54,06,112,176,182,185,221
Beterverwagting Village ... ... ... 17
Bethany Island ... ... ... ... ... 250 ^ol
Bird Island Rapids ... ... ... ... 139
Black Creek, Groete Creek 35, 38, 70, 118, 119 188 199
Blue Mountains 16, 29, 43, 45, 120, 122^ 125^ 181
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4 I'AGE

Boat Builder 112

Boerasiric Creek ... ... ... ... ... ... ... 11

Brazilian BoiTiulaiy ... ... ... ... ... ... 133, 134
Briek-Bi'rtke (-Broke) Kapids 135

Brown Creek 178

Bucklown ... ... ... ... ... ... ... ... 168

Bullet Tree Creek 178
Burgomaster Landing ... ... ... ... ... ... 148

Biirro-Buno Kivi r ... ... ... ... ... ... 11

Buxton Village 17

Cabacaburi or Kabakaburi ... ... ... ... ... 112

Cabalebo or Cabelebo Kiver ... ... ... ... ... 24, 74

Caburi or Kaburi or Yanissaec Cataraets ... ... 73, 137, 138, 181, 222

Calf Island 118

Caman's Landing, Konawaruk ... ... ... ... ... 170

„ Shortcut, Barama ... ... ... ... ... 110

Camoonie, Camounie or Kamuni Creek ... ... ... 14

Canayaballi Creek 25,111
Canister or Cannister Cataracts ... ... ... ... 14

Canje River ... ... ... ... ... ... ... 11, 13

Canucu or Kanuku Mountains ... ... ... ... ... 10, 16, 74

Capella Cataract ... ... ... ... ... ... ... 177

Captain Thomson's Hill ... ... ... ... ... ... 110

Cariacu, Cariacoo, or Cariago ... ... ... ... ... 110

Carriage Falls 32, 109

Champion Rapids ... ... ... ... ... ... 178

Chimepir ... ... ... ... ... ... ... ... 133

Ohristianburg ... ... ... ... ... ... ... 57

Christmas Falls or Cataracts ... ... ... ... ... 13, 178

Cobanatuk or Kobanatuk Cataracts ... ... ... ... 102, 103, 160

Come-and-see Hill 120

Comuti, Coomooti, Komuti, or 'J'akwari, Taquari
Mountains 24, 83, 84, 133, 157

Cotinga or Kwating l\iver, Brazil ... ... ... ... 74

Courantyne or Corentyne River ... ... ... ... 10, 12, 221

Crab Fall or Akara-Malali, Cuyuni River ... ... ... 121

„ Lsland, Berbice River ... ... ... ... ... 13

,, Uapids or Akara-Malali, Mazaruni River ... ... 135

Cukuie or Kukui River ... ... ... ... ... ... 12, 133

Cungler-Mama or Kiingler-Mamma Rapids ... ... ... 121

Cuyuni River ... ' 12,11,83,120,221

,, District 8, 187, 196, 203, 205, 207, 212

,, Placers 199

Dallibanna Creek (Berbice River) ... ... ... ... 177

Dalli Islands and Quarrv ... ... ... ... ... 117

Darina ' 175,182,185,190
Dehalabanna, Dehalibani or Dalibanna Island, Essequibo River 44, 152

Demerara County ... ... ... ... ... ... 17

„ Essequibo Railway ... ... ... ... ... 21

River 11,13,20,66,173,182,221
„ District 181, 188

„ Goldfields 204
D'Amil's Stream ... ... ... ... ... 159

D'UrbanMine 135

Den Amstel Villagi^' ... ... ... ... ... ... 17

Deringbang Creek ... ... ... ... ... ... 66, 177
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PAGE
Devil's Hole Fall and Cataracts (Wohmapoh) ... 31, 32, 33, 34, 37, 129

,, „ ,, ,, Portage ... ... ... ... ... 130

Dispute Creek ... ... ... ... ... ... ... 167

District Hospital— I'otaru ... ... ... ... ... 184

Divide, Mahdia—Minnehaha 167, 184

Dukvvarri or Tin kowari Cataract, Cuyuni lliver ... ... 130

Duquari or Tuckowari Creek, Barima River ... ... ... 108

Eagle Mountains ... ... ... ... ... ... -2, 32

Range 167, 169, 196

Echilebar 133

Eclipse, Mekoreusa or Mekorerusa Falls 108, 186, 205, 223

Ekereku River 12,132
Ekureparu Creek .. ... .- ... 160, 185

Eluwarinia Mountain ... ... ... ... ... ... 15

Eraki 132

Espanol Cataracts . 135

Essequibo County ... ... ... - • • 17

District 8.65,06,181,182,188
Goldfields 189, 190, 204

Placers 201

River 11,20,115,150,221

Eteringbang ... ... ... ... •• •• ••• 132

Fellowship Village ... ... ... ... ... ... 17

Five Star Goldfields 113,198

„ „ Landing 109, 198

Flat Rock, Barima River 33,108

,, „ Island. Mazaruni River ... ... ... . 139

Forty Islands, Itabu and Rapids 170

Garnett Syndicate Placers, Tiger Creek 105, 165, 184, 189

Garraway's Landing ... ... ... ... ..• •• 1^9

Gates Mine ... ... ... ... ... ••• ••• 113

Georgetown ... ... ... ... ... •- • • 17, 221

German Syndicate's Landing, Omai ... ... ... ... 153

Gilt Creek, Omai 153

Gloria Placer and Creek, Potaro 165,166

Gluck Island 30,151

Gold Mine 116

Goodewi Creek ... ... ... ... ... ••• • 108

Goring's Landing ... ... ... ... • • • HO
Government Station, Cuyuni ... ... ... ... •• 1-2

Granite Island, Waini River ... ... ... •• 25, 111

Great Falls, Puruni 1*8

Greathead and Bascom's Placers ... ... ... ••• 156

Great Itanime Rapids 156, 182

„ Saya Falls 33

„ YukuribiFall 32

Groete Creek 11,16,34,92,115,118,119,181
District 203

Landing 120, 122

Placers 199

Trail 119, 122

Growler Mine 93, 196, 184

Guava Rapid 178
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llaiitifia Creek
Haiina or llyma Creek ...

Iluiowa Rapids EHHoquibo

„ ,,
(I'isc and Little), Mazaniiii

Falls

,, iHliind

Hiinrlrail Cn;(;k, i'otarf) ...

Jftirirn.-iraka

IlarriHon or Hellgati; I'all

Haiiranini Creek ...

Ilaururarii Creek and Landing ...

Hellgate or Harrison Kail

Jliari UajjidH, I'orrieroon...

Ilooii, Worie oi' W'oori ...

Hojje I'lacor, I'otaro

Hubo, Hiibn or Yoiipu ...

Ifubudi Kabura ...

lanna Creek

„ DJHtriet

If.huiira Kapid (MiHsioii;...

Iduriwaddi Cascade
IkuriljiHJ or Ikurishi (jieek

lUiwa or Kewa J{iver

Jlulipii MoiintHiii...

Irnataka MoiintainH (or IinafaeH

Jrniiieriia-Kaljura inl' t ...

Inflexible Syndicate I'lacer

Iron Rapids
Irong or Mabu Kiver
Irorna (Jreek

JronHide Placer

Isenaro, Issenaru, or Issenero Creek
Isbpot ((Juhpat) lia])id8 ...

iHsano (Isseno) Creek

,, ,, I.-land

IsHorora flKSorooiaj

Itababo JHland and Kapiil

Itaballi liapidH, J''HHe(juibo ]{iv<r

„ ,, Mazaruni ,,

Itabru Cataract ...

,, Creek

„ G.<te

Itaka or Ithaka (Jreek ...

Itaki-Iioy iJapids, Ma/anini River
Itaki Cataracts ,, ,,

Itanirno

Iwnlkariina Mountain

Jimbo Cre(!k

,, lianding

Jordan's Ijanrlinj"; .

Juanita

KabakalMiri or (Jabacaburi

Kaboiiriwa Inlei and Creek
Kaburi. <SVc " f.;aburi."
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Kaluiwira (jataracta (Kabowera)
Kaieteur, Conglomerate Expedition

„ District...

,, Kaietuik or Gaik-tuk Fall ...

,, Plateau...

,, Savannah -

Kaikimhi (Poop) ...

Kainini r'reek and Inlot...

Kaituiiia River
Kako River
Kalacoon ...

Kaliaku (Cariago) River...

Kamaranjr or Karamang River ...

Kaiuariu liapidH ...

Road
Kainarihiiru Iwland

Kaiiiukusa or Kainaka.sa Mountains ...

Kaniuni, Catnoonie or (Jainounie Crook
Kauaima Itabu
Kanaimapii or Kanaiinapoo
Kaiiuku (jr Canu(;u Mountains ...

Kaow island

Kapasi liapids

Karabung River (Koropong)
Kau-apa Islands

Karati Point
Karawainiing Mountains...

Karawarn niljo Still-water

Karia Island

Kartabo, Kartaliu or Cartabo Point
Kartauari (Jataracts

Pock
Kartuni River
Kasira Rapid
Kassi-Kidju River
Kawashi Inlet

Kestorljrake Rajji'ls

Kettle Falls

Kobanafuk
Kobi's Hill

Koiinara Hole
Koniuti, Comuti or Takwari Mountains
Konawak Creek ...

Konawaruk Goldfields ...

,, Mount.'iins ...

,, Placers

,, River or Creek

,, ,, District

Valley
Kopang River or Creek ...

„ ,, Placers
Kopinang River ...

Kotiabo
Krabl)U or Crabbu Falls and Rapids ...

Kuiai Inlet

Kukarainia Fall ...

Kukcnaatn Mountain
K ukui or (Jukuie River ...

Kuniaka, lierlnce River (Cumakaj

,, Rapids, Cuyuni River

I'AGE

ai, 32, 140
85

134

11, 158, 162, 103, 176

134, 162, 163, 166
85

110

176
112
12

118, 135, 188
109
12

121

35, 120, 122, 222
118
146
14

130

6, 14, 105, 175, 182, 185, 190

10, 10, 74
118

32, 136

146
132

116, 188

16

139

25, 117, 135, 141

71, 120, 222, 135

32, 32, 35, 70, 140, 141

140
181

135

11, 16

176

135, 136

121

102, 103, 100

110
138

24, 133

159, 184

185, 190, 204
105

201, 202, 205

7, 93, 155, 109, 196, 203

181, 182, 203, 205, 212
185

12, 128, 181

199, 200
134

108, 114, 179, 223

154, 183

93, 177
132

15, 133

12, 133

221
123
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Kumaka Landing-, Esscquibo River

,, Rapids ,,

,, Serima
Kutnaiia Rapids ...

Kumaparu Path ...

,, Point, Essequibo River

,, Rapids, Demerara River
Kuinaru
Kiinibaru Point ...

Kunibiri Rapids ...

Kungler-Mamina Rapids
Kara Ealls

Kura-Kui-a Point
Kurabiii Itapids ...

Kuratoka Rapid ...

Kureknr Creek
Kuribenang Creek and Island

l.)4,

I'AGK

183, 194, 205, 221

154, 194

150, 151

136

153, 174
182

14, 182, 185

173
153

139

121

132

153

147

30, 205
146

146

Kuribrong, Kuriebrong or Curiebrong Falls or Cataracts 34, 35, 111, 164

,, River... 7, 25, 92, 158, 159, 163,

164, 189, 212, 214

Kuriia
Kunuhini Crfek ...

Kuruni Creek
Kusaad Mountain...
Kusawe Cataracts

„ Island

„ Rapids ...

Kuyari Cataract ...

Kwapana Island, Essequibo River
Kwapanna R-ipids, Mazaruni River
Kwating or Cotinga River (Brazil)

Kwia-Kwia Creek and Island ...

Kwitaro or Quitaro, Creek, Demerara River ...

„ ,, Rupununi River ...

Kyk-over-all

Little Arimu Creek

,, Batavia Island

,, Haiowa Rapids

,, Itabru Rapid
,, Itaki Rajjids

,, Kamaria Rapids ...

,, Mora Rapid
Long Falls, Konawaruk River

,, „ Puruni River
Long Liquor Rapid
Lower Barama District ...

,, Konawaruk Rapids

,, Yukuribi Rapid ...

Maburima Hills ...

Macaseenia...

Maccari Mountains
Madawini Creek ...

Mahaica River or Creek ...

Mahaicony River or Creek
Mahdia Creek

,, District ...

7, 165, 166, 16
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PAGE
Miihdia Flats 166

,, Valley 145, 166, 167, 184, ISo. 19.5, 196, 202

Maidiana Creek ... ... ... ... ... ... ... 7

„ Workings 166, 184, 194

Mahu. Ser '

' Irenff."

Mahwaiparu Creek -... ... ... ... ... ... 146

Makapa 182, 133

Makarapan Mountains ... ... ... ... ... ... 16

Makari Cataracts and Eapids ... ... ... ... ... 137, 138

,, Eapids and Rock ... ... ... ... ... 73

Makauria River or Creek ... ... ... ... ... 25, 117

Mulali Rapids. Demerara River 14, 89, 91, 153, 173, 174

Manabadeen Creek ... ... ... ... ... ... H
Manaribisi ,, ... ... ... ... ... ... 121

Manarie ... ... ... ... ... ... ... ... 114

Manikuru Creek 108,112,180
District 113

Placers 198

Manmakuri Rapids ... ... ... ... ... ... 66, 178

Mapishako Rapids ... ... ... ... ... .-. 135

Mapitiiri Rapids ... ... ... ... ... ... .-. 135

Marabisi or Morabisi Channel ... ... ... ... ... 142, 143, 188

Creek 143

Marakaikuiu Creek ... ... ... ... ... ... 114

Mara-Mara Creek, Puruni River ... ... ... ... 147, 149

Mari-Mari Creek, Demerara River ... ... ... ... 174

Maripa Cataracts 69,136
Maritout Rapids 1-5

Mariwa Cataracts 36,40,4 2,57,123,124,125
„ Channel 42, 122

„ Placers 199, 200

Markabu Island 60, 122, 187

Marlissa Rapids ... ... ... ... ... .-- • 24, 177

Marshall ,, 135, 136

Marv or Merehi Rapids ... ... ... ... ... ... 137

Matthews' Grant, Groete Creek 119

Matope Cataracts 34,37,121,122
Matuka. .SV,- '• Moruka."
Maurasema Cataracts ... ... ... ... ... •• ItJO

Maurugaru Creek ... ... ... ... ... -•• 132

Mazaruni River 6, 11, 72, 73, 74, 111, 118, 135, 187, 212, 221

,, District 7,68,78,180,187,205
„ Placers 200

Mazawini Creek ... ... ... ... ... .- • 113

Landing 110, 111, 114, 180, 223

,
, Rapids or Cataracts ... ... ... ... •. HI

Mcliityre's Landing ... ... ... ... .- •• 108

Mehokowaina or Whanna Creek ... ... ... • 109

Mekoreusa, Mekorerusa or Eclipse Falls 108,186,205,223
MekuraRock 132

Merowyne ... ... ... ... ... ... ••- •-• 83

Merume District ... ... ... ... ... -•• ••• 134

Mountains 12, 15, 134, 146

River 12, 146

Middle Camp, Amacura River ... ... ... ... 106

Minnehaha Creek 103, 167, 168, 169, 184, 202

District 202

Valley 145, 185, 196

Mission of Indiana ... ... ... ... ... • 115

Mission or Ichaura Rapids ... ... ... ... ... 103, 160
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Moco-Moco Creek, Cuyuni River

,, Point, Essequibo River
Monere or Moneri Island

Monkey Hill

,, Jiunp Point
Monosse or Monossi Creek
Mopay Rapids
Mora Rapids, Mazaruni River ...

Morawan Creek ...

Morawhanna
Moruka, Maruka or Marooca or Moruga River
Mount Everard ...

,, Kukenaam
,, Roraima
., Terminus
,, Yakontipu

Muka-Muka Inlet

Mutosse or Mutossy Rapids

17, 107, 108,

11,

... 108,

,. 16, 24, 85,

PAGE
126, 127

32, 33, 151

33, 150, 151

179
150

110

128

138
132

223
223

32,

222,

112,

179, 223

15, 138

133, 134

108, 179

84, 133

176

124

New Amsterdam ...

New River
Nickerie River
North-Western District

Nosan Island

17, 221

11, 13

13

106, 112, 179, 180, 186, 198, 222, 223
126

Oewiing- or Uewang Creek
Oko Creek or River

,, „ Placers

„ Hills

Omai
,, Creek
,, District

„ Falls

„ Goldfields

,, Placers
Omakwia
Orimetuk or Owrinetuk ...

Orindouk Fall, Ireng River
Oruro Marali or Great Fall

Otomung Rapids
Ourinambu

1^,

102,

122,

161, 185

187, 199

i 199
122

6, 68, 100, 153, 183, 188, 189, 190, 193, 209, 212, 214, 221

210

182, 203, 207
153

183, 206
104, 201

174

162,

14, 33, 36, 174,

163

133
190

130

110

Pacapoej' Rapids
Pairuwa Islands ...

Paiwori-Cayra
Paiyiika Cataract
Pakaburi Rapids, Hole and Channel ...

Pakaraima Mountains
Pakatuk Cataracts or Falls (Potaro River)
Paku Rapid, Cuyuni River
Pakutout Cataiact, Cuyuni River
Palmer's Point
Pap Island
Paraimah Cataracts

Parawakas Cataracts and Rapids
Paruima River or Creek
Patientia ...

139

116
156

36, 40, 127, 128, 181, 187, 196

139

10, 12, 14. 15, 20

KiO, 166, 181, 205

130
130

118, 135
128

137

35, 137
133

116, 117
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PAGE
Patrick's Fall 121
Feinkaraarika (Pongomaraka) Rapids ... ... ... 129
Penal SettlemPiit 17, 100, lUl, 118, 120, 135, 188
Perseverance Landing ... ... ... ... ... ... 222
Peter's Mine 62, 181, 1S8, 222
Piaimah, Peimah or Paiama Falls ... ... ... 12, 112, 147, 201
Pickersgill 223
Pigeon Island, Cuyuni iiiver ... ... ... ... ... 57, 66, 129

„ „ Essequibo River 32, 7?, 77, 80, 117
Pikaima Island ... ... ... ... ... ... ... 136
Piiiiette Mountain ... ... ... ... ... ... 16
Plaisance Village ... ... ... ... ... ... 17
Poke Island 137
Polvo de Oro 32, 106
Pomeroon River 11, 14, 57, 66, 68, 73, 112, 223
Popekai or Waipopekai Rapid, Cuyuni River ... ... 60, 128, 187
Popikai Rapids or Rocks, Mazaruni River ... ... ... 136
Potaro Gold District 196

„ Goldfields 145, 184, 185, 189, 190, 204, 212, 214
,, Hospital 167, 184

Potaro-Konawaruk Road ... ... ... ... ... 166, 195
„ Landing 159

„ Mouth 221

„ Placers 201, 205
,, River 7, 11, 55, 83, 112, 134, 154, 158

„ District 8, 65, 66, 181, 188, 207, 212

„ Road 166, 222
Powis Island 130
Piill-and-be-damned Mountains... ... ... ... ... 119
Puriari or Puruari River and Creek ... ... ... ... 147
Puruni River 5, 12, 147, 181

,, „ District 8, 109, 207, 212
„ Placers 200

Putareng Creek ... ... ... ... ... ... ... 7, 212

,, District ... 212, 214

Quartz Stone 33, 128, 187, 199
Queaque or Kiwakay Creek ... ... ... ... .. 108
Quintette Placers ' ... 165. 166
Quitaro River ... ... ... ... ... ... ... 12, 16

Rowa or Illiwa River ... ... ... ... ... ... 12
Rhodius Syndicate 8, 167
Rio Negro ... ... ... ... ... ... ... 11

Rock Island ... ... ... ... ... ... ... 115
Rockstone 32, 151, 222
Rock}' River (roldtields 113
Rupununi River ... ... ... ... ... ... ... 10, 11, 15
Roraima 15, 24, 85

S Rapids ... ... ... ... ... ... ... ... 178
St. John's Landing and Trail 06, 199

,. Placers ... ... ... ... ... ... 200
,, Rapids ... ... ... ... ... ... 130

Saka ... ... ... ... ... ... ... ... 174
Salt Creek, Groete Creek 118, 119, 180, 199
Sam Island ... ... 78, 81, 137
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Siunanu- KiviT
Saii-San-Kopai Landing
Santa Rosa
Sail Victor Falls ...

Sapira Rapids
Sarawara Crock ...

Sauii Rapids (Sarric)

Savannah Rapids, Bcrbice River
Saxacalli Point ...

Seba
Scricamln-a

Shcriri Mountain
Shuna „
Sibalikabra
Sinicii Rapids
Siiitiiini River
Sirikuvu Shallows
Sirkirtun ...

Sir Walter Raleigh Mine
Slate Hill, Cuyuni River
Smith -God or Smith-Gat Rapids
Smith's Post Island

Sororieng Channel

,, Peak
Souarindu or Souarindo ...

Steil or Stile Rapids, Cayuni River
Stile Rapids, Mazaruni River ...

Stop Falls Rapids
Stop-off

Stout Fall

Strong Hope Placer

Suddie
Supinaam Creek ...

Surabaro or Sarabaro Creek
Surakabra Creek ...

Susan Island

Swarima or Suarima Island

Tacuba or Tacouba Falls, Bcrbice River

,, ,, ,, ,, Konawaruk River
Tagina or Tegina Point ...

Takkari or Tuckowarrie Rapids ...

Takutu Creek, Barama River ...

,, or Takatu River ..

.

Takwari. Srr " Comuti " or " Komuti."
Tamanua Channel

Hole
Tamutan Mountains
Tapakuma Lake (Tapacooma) ...

Taparau or Ta])aroo or Saparaua Island

,, ,, ,, „ „ Landing
Tarpi, Tarpe or Tape Rapids ...

Tatruba Fall, Cuyuni River
Tawailing District

,, Mountains
Teboco. See " Tiboku."
Temple Bar Cataract
Tenabu Creek
Thomas Cataract ...
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Thornhill's Landing ... ... ... ... ... ... 149
Three Friend.s ... ... ... ... ... ... ... 173

„ Si.sters, Essequibo Kiver ... ... ... ... ... 117
Tiboku or TeTjoco Cataracts 12, 15, 30, 32, 33, 37, 38, 73, 94, 143, 144, 145
Tiger Creek District 201

„ ., Falls, Potaro ... ... ... ... ... 32

„ „ Goldtields ... ... ... ... ... ... 185

„ ,, Placers ... ... ... ... ... ... 165

, ,, Potaro River 8, 105, 158, 184, 189

„ Pniimi „ 37, -t4, 148, 188

,, Trail 165
ValJe.y 185

„ Hill 153, I7:i

Island 122, 222
Tikuru or Tipuri Inlet ...

Timehri Pictures

Rock
Tinaran Cataract ...

Tokaima Rai)ids ...

Tomasintr Creek and Mountain ...

Topekai Rapids
Top Falls, Tiger Creek ...

Toroharu Creek ...

Towabaru ,,

Towakaima Creek

„ Falls and Cataracts...

Tramway or Wassai Hole

„ Rapids, Berbice River
Tsbau River
Tukeit Cataract and Landing ...

Tumatumari Cataracts

Tupeku Cataracts

,, Channel ...

Turabang Creek ...

Turesi Cataracts ...

Tutruba or Tatruba, Mazaruni River
Tuwarong Rapids
Twasinki Falls

'J\vo ^louth, Konawaruk River...

36, 151

177

13

12, 36, 40, 120, 181, 196
136

146

06, 128

165, 184

no
146

35

.37, HI, 180, 223
13H

66, 17s
132
162

158, 165, 221. 222

35, 37, 137

136

179
32, 33, 35, 44, 87, 138, 141, 142, 188

135
121

156, 182

109, 181, 185

L^ewaiig or Oewang Creek
Umbrella Fall

Upper Kamaria Landing
,, Mariwa Rapids

T'linambu or Yurinambii Hills ...

Uropocari Rapids, Barinia River
Ussari ^Mountains

112, 161, 185

66, 177

122

42, 43, 125
110

108

16

Venezuelan Boundary
Victoria Village ...

132

17

Waiaka-piapu Mountain

.

Waiamu Creek

„ Placers .

Waikuri Rapids ...

Waini Falls

,, River

15

128, 199
200

66, 128

Ill
10, 11, 13, 68, 111, 221, 223
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Waka Creek
Wakupang. Scr " Akaiwong."
Wallabu Quan-y ...

Warauriak-tawa Mountain
Wanaparu. Sif " Whanamaparu."
Waracabra Island

„ Rapids
Waramuri Itahu (Berbice Kiver)

Waraputa Cataracts and Rapids
Waratuk or Kuyarituk Rapids ...

Ware-Mure. See " Wure-Mure."
Warima Creek
Warimambo Cataracts

Warimba ...

,, Placers

Wariri
Wassai or 'iraniway Hole
Wenamu River or Creek...

Whanamaparu or Wanaparu Creek
Whanna or Mehokowaina Creek
White Creek, Groete Creek
Wikki „

William and Essex Landing
Willis' Landing ...

Wilson's Landing...

Win-tawa Mountain
Winter Mine
Winter's Fall

Wironi River or Creek ...

Wisniar
Wolga
Woorie. See " Hoorie."

Worie. <Ser " Hoorie."

Wure-Mure
VVjTiamu Creek, Barama River

135,

112,

5, 47, 52, 103, 124, 125, 131,

12, 06, 132, 133,

35,

119, 120,

170, 185,

66,

13,

PAGE
132

32, 173

16

161

174
176

165, 166
162

37,

145

136
113

198

187
136

134
109
109

199
13

148

196

170
16

105

178
221

221

117

163

110

Yakiri Creek
Yakontipu jMountaiii

Yamatuk Rapids ...

,, Rock
Yanis.=aec Cataracts. iSee " Caburi."

Yapamou, Yepinia or Yepomoa Rajnds

Yawarusaru
Yesi Island

Youpu. -See "Hubo."
Yowana or Yowanna Island

Yucurisi Island ...

Yukuribi or Yueuribi Falls

Yurinambu. See " Ilrinambu."

75, 108

84, 133

32, 136
136

135

174
166

176, 177
151, 152

94, 156

li'atcrJoic and Son.s lAmiteit, I'riuters, Ihinntahle and London.
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