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PREFACE

The primary objective of this handbook is to provide libraries and
individuals with a wide selection of reliable descriptions of unusual arti-
facts of ancient man. To meet this goal, I have analyzed hundreds of
volumes of archeological journals as well as the complete files of
Nature and Science. The result of this research is an incomparable
collection of information on the frontiers of archeology. From this
assemblage, I have selected the most interesting and controversial
for this book.

My criteria for selecting '"'puzzling' data were: (1) the information
contradicted current archeological theories, or (2) the article raised
personal questions not answered adequately to my knowledge. Usually
both criteria were satisfied simultaneously. Much of the information
printed herein will prove controversial, particularly that selected from
amateur archeological and so-called Fortean publications. It will soon
become obvious to the reader that secondary objectives are the posing
of challenges to establishment science and the stimulation of useful
controversy.

I make no claim to completeness because new and relevant material
is being discovered constantly as my search of the literature continues.
Indeed, the near-infinite mine of museum reports, university theses,
and foreign journals has scarcely been touched. Even so, I have col-
lected much more intriguing archeological information than I can con-
veniently publish here. However, the complete master file is being
published in looseleaf "sourcebooks.' The Sourcebook Project wel-
comes inquiries concerning these cumulative sourcebooks.

The looseleaf sourcebooks were, in fact, the first publications of the
Sourcebook Project. Although thousands of these notebooks have been
sold to libraries, feedback from librarians indicated that casebound
books would be more acceptable. Such suggestions were a major factor
in the decision to publish selections from our collection in a series of
casebound handbooks.

My hope is that this handbook will become a standard reference work
on the frontiers of archeology. To this end, 1 have utilized reports
taken primarily from scientific journals. The screening provided by
editors and referees of these publications helps to minimize hoaxes and
errors. In expectation that establishment archeology is too conserva-
tive and too confined by dogmas, I have introduced a handful of articles
from fringe periodicals and books that are doubtless considered offbeat
and "wild" by most professional archeologists.

The book's organization is also unconventional. Rather than cate-
gorize data accarding to cultures, time periods, or similar pigeonholes,
dictated in part by prevailing dogmas, I have simply arranged the in-
formation according to the nature of the artifact. Thus, all stone



circles are described in the same section, regardless of geographical
location, supposed time of construction, or assumed purpose. Many
global similarities become apparent in this way.

Most of the 240 illustrations consist of line drawings by John C.
Holden and are based on sketches and photos in the original articles.
Since many of the articles are decades old, it was impossible to ferret
out all original photos. Actually, in the older literature, line draw-
ings predominate in any case.

Since the bulk of this handbook consists of direct quotations from
original sources, I hasten to acknowledge the many writers of papers,
letters-to~the-editor, and sundry publications who have contributed
these descriptions of artifacts. When lengthy quotations are taken
from publications still protected by copyright, permissions have been
obtained.

Readers deeply interested in the subjects covered so fleetingly in this
book should subscribe to some of the key publications quoted. To facili-
tate such contacts, I list below the addresses of the more important and
interesting journals quoted in the main text:

AMERICAN ANTHROPOLOGIST, American Anthropological Association,
1703 New Hampshire Ave., NW, Washington, DC 20009

AMERICAN ANTIQUITY, Society for American Archeology, 1703 New
Hampshire Ave., NW, Washington, DC 20009

ANTIQUITY, St. John's College, Cambridge CB2 1TP, ENGLAND

ARCHAEOLOGY, Archaeological Institute of America, 260 West
Broadway, New York, NY 10013

CURRENT ANTHROPOLOGY, Editorial Office, University of British
Columbia, Vancouver, B.C., V6T 1W5, CANADA

EARLY SITES RESEARCH SOCIETY, BULLETIN, RFD 2, Danielson,
CT 06239

EPIGRAPHIC SOCIETY, OCCASIONAL PAPERS, 6 Woodland St.,
Arlington, MA 02174

INFO JOURNAL, International Fortean Organization, 7317 Baltimore
Ave., College Park, MD 20740

MAN, Royal Anthropological Institute, 6 Burlington Gardens, London,
Wi1X 2EX, ENGLAND

NATURE, 4 Little Essex St., London, WC2R 3LF, ENGLAND

NEARA JOURNAL, New England Antiquities Research Association,
4 Smith St., Milford, NH 03055

PURSUIT, Society for the Investigation of the Unexplained, Columbia,
NJ 07832

SCIENCE, American Association for the Advancement of Science,
1515 Massachusetts Ave., NW, Washington, DC 20005

William R, Corliss

Glen Arm, Maryland
January 2, 1978

Chapter 1

THE
ENGINEERING STRUCTURES
OF ANCIENT MAN

INTRODUCTION

The Seven Wonders of the Ancient World were all
structures reared by able engineers. Pyramids, watemr:rec‘;ii::: gcr?el:Flex
walls, road systems, and similar constructions convey forcefully the
ability of a people to design and carry out large enterprises involving
large labor forces and immense volumes of intractible materials. That
the ancient Greeks and Romans could do these things is well knov\;n.
'['J‘.i:)ﬁ the"same yardsticks, we find that similar, even more impressive
antiquft;? were constructed all over the world long before classical

The primary implication of an ancient engineering str
usually that of precocious technology and/o:gimpres[;give sl;‘::tiirl‘eiz:?ra-
Structure. But two other types of anomalies may exist: (1) the struc-
tures may indicate a geographical diffusion of ideas and techniques
that does not square with current anthropological theory; and (2) the
apparent purposes of the structures may be mysterious or they may
in.i'eai."t ?nelxpecu:d- scientific or religious objectives.

§ Important to point out that, although this is the 1

in this handbook, only a fraction of the poulégzllng ancient ﬁ?ﬁﬁﬁrﬁﬁ?
described. In addition, ancient man may have built even more impres-
sive structures of materials less durable than stone. What will be left
of the Wonders of the Modern World 5,000-10, 000 years from now ?



STANDING STONES AND DOLMENS

A universal and perpetual human urge is the erection of monoliths and
other simple stone structures. From ancient man we have inherited many
thousands of menhirs (single standing stones, dolmens (tabular stones
supported by other stones), rocking stones, and simila‘r stone structures.
Not all standing stones and dolmens are incredibly ancient, for.l:he prac-
tice of raising simple stonework has persisted down into historical times,
especially in India. The main purposes of menhirs and dolmens have
probably not changed down the millennia; namely, the commemoration of
an individual or event, as a geographical marker or a religious symbol,
etc.

These simple stones are anomalous when: (1) they seem to betoken
a common, worldwide ancient culture; or (2) they possess hard-to-plumb
purposes. The examples described below hint mainly at a global mega-
lithic culture 3,000-5, 000 years ago, although a good case could proba-
bly be made for the separate, independent origins for such elementary
constructions.

For descriptions of the more complex stone circles and rows, the
reader should consult later sections in this chapter.

e North America

A REMARKABLE STANDING-STONES SITE LOCATED
Anonymous; NEARA Newsletter, 6:40, 1971.

Thanks to some of our valued contacts in the Massachusetts Archaeolo-
gical Society, NEARA has located a potentially very important standing-
stones site on a mountaintop in the northern Berkshires. Due to the neces-
sity of averting vandalization of the site pending a full and thorqugh investi-
gation, it is not possible at this time to disclose the exact location. Fix:at
visited by NEARA members Andrew E. Rothovius and William German in
May, the site was surveyed by President Stone and Chief Archaeologist
Whittall in July. It comprises a half-dozen standing stones, shaped and
tapered to points---as in similar West European stones---and set up on the
crest of the mountain in a pattern suggesting orientation on the celestial
North Pole. In addition, there are about 15 stones that have fallen, includ-
ing a giant menhir 17-1/2 feet long. It will be necessary to determine the :
pattern in which these fallen stones originally stood, and to excavate the _thm
topsoil of the mountaintop for any surviving artifacts, before any determina-
tion can be arrived at regarding the antiquity and purpose of the site.
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THE HASSANEGHK DOLMEN
Whittall, James P., Jr.; NEARA Newsletter, 4:38-39, 1969.

In Westport, Massachusetts, on the coast of Buzzard's Bay, some five
hundred yards from the sea, there is a stone structure very similar to the
uncient structures in Europe known as dolmens. This consists of a large
cupstone resting on three legs. The granite capstone weighs approximately
four tons and stands about two feet off the ground. It has been quarried else-
where, by the fire and water method.

The history of this dolmen is obscured by time and Indian legend. Its
original purpose is unknown, yet it is not unlike various megalithic graves
In Western Europe, especially in the British isles. I have seen a matching
structure in the Orkney Islands, origin unknown though presumably ancient.

This area was inhabited prior to the time of the English colonists, by
the Coaxets Indians of the Wampanoag tribe. In 1652 a group of colonists
from the Plymouth Plantation bought the area from the Indians, but no actual
settlers moved in until about 1673. Further settlement was delayed by King
Philip's War and remained sparse until the 1700's.

When the colonists arrived in the immediate area of the Dolmen, the
place was called "Hassaneghk'' by the Indians. This meant "stone house
with stone roof", a non-Indian form of construction. Since there is no evi-
dence of any stone house of any description then or now known within miles
of the area, it is safe to consider the reference was to this structure. The
word "Hassaneghk'' has since been corrupted by the colonists to its present
form of "Horseneck''.

All references to this structure by owners of the property (three
[amilies) down to the present day, state that the Dolmen was an Indian
relic, used as a threshing table for corn. It is an established fact that the
Indians of this area did not do heavy stone work, much less move a four
ton slab of granite onto leg piers for corn threshing!

There are several markings on the capstone, some illegible, others
faintly discernible due to weathering. These are under further investiga-
tion. What can be read, though heavily weathered, is '"IMC91'", and a
small triangle pointing North in one corner. Are these initials and a date
-=-=1691 or 1791 or 1891, or something else?

One can speculate for hours as to who built this dolmen. I think the
evidence on hand today points to a very ancient date, yet how ancient may
never be exactly determined, without further evidence than we now possess.
Presently, NEARA is attempting to obtain some of this evidence, with the
hope that it will shed new light on the builders of this dolmen.

References

1. The Wampanoag Indian Federation, Milton A, Travers of the Algonquin
Nation (1961)

2. History of New Bedford, Daniel Ricketson (1858)




4 Standing Stones and Dolmens

ROCKING STONE
Anonymous; American Journal of Science, 1:5:262-253, 1822.

Moveable rocks, or masses of stone so nicely balanced as to be set in
motion by a very small force, have excited the attention of both ancient
and modern writers. As far as my information extends, there is but one
of these famous rocks, noticed as being found in the United States---this
is in Morse's Geography. When mentioning the curiosities in New Hamp-
shire, the author makes the following statement: '"In the town of Durham,
is a rock computed to weigh sixty or seventy tons. It lies so exactly
poised on another rock as to be easily moved with one finger. It is on the
top of a hill and appears to be natural.' Putnam's rock, mentioned in the
last number of your Journal, seems also to have been of this description.
This rocking stone which 1 visited last spring, is situated on the farm of
Mrs. McCabbe in Phillips Town, Putnam County, New York. The West-
Chester and Dutchess turnpike road, which runs a northeast direction
from the village of Peekskill to the town of Kent, lies about one mile to
the east of this rock. The person who wishes to visit it must travel eight
miles on this road from the village of Peekskill, and then ascend a very
high and steep hill on the left hand, near the top of which the rock may be
seen. The moveable stone is about thirty-one feet in circumference, and
five feet through in the thickest part---it is of granite, the mica bed so
stratified as to present somewhat the appearance of gneiss, and it stands
or is supported on a base or pedestal of the same mineral. A better idea
will be formed of the figure and position of this rock from the rough sketch
which accompanies this, than from any verbal description. The under

Rocking stone near Peekskill, New York
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rock or pedestal (R) is about one foot and a half high, and is almost flat on
its upper surface. The rolling rock (C) rests on this plane. Although it
cannot be shaken as easily as the wonderful rock in Asia mentioned by
Pliny---or as the Gygonian stone, which trembled on being "struck with
the stalk of an Asphodel;" it can however be rolled a little by the hand,

and with a small lever it can be moved with great ease;---notwithstand-
ing this, six men with crowbars have been unable to roll it down from its
pedestal. Large masses of steatite are scattered around---good speci-
mens of Asbestus, may also be obtained at a short distance. I found some
very pretty specimens of blue quartz in the blocks of granite, which form
the fence along the road. On the west of the rocking stone, about half a
mile, there is a lake three miles long and half a mile wide---a sheet of
water of much magnitude is not frequently met with on such an elevation.

THE QUISTA DOLMEN
Whittall, James P., Jr., NEARA Newsletter, 6:16, 1971.

On the island of Martha's Vineyard, hidden from motorists travelling to
Gay Head, there is a small knoll called Quista, on which stands an unusual
structure that has given rise to much speculation since its discovery. Four
large boulders are arranged in a rough circle with an opening on the down-
hill side. These stones are about two feet in height and form a remarkably
tight wall. The two on either side of the opening were evidently selected for
their smooth surface and give the doorway a symmetrical appearance. On
top of these stones rests a huge quarried capstone, roughly circular in shape
and weighing about two tons. A few quoins are placed beneath it, to chink up
various openings. The chamber thus formed is about two and a half feet in
height, and slightly more than three feet wide by about six feet long. The
opening faces to the southwest.

To consider this structure as a functioning part of a colonial farmstead
lacks for a logical purpose. It is highly improbable that an early settler
would expend the energy necessary to erect such a structure which would
seem to be of little service to him. There is no historical record of this
stonework. The only justifiable use of this chamber would be a burial crypt.
A plausible explanation is that it marks the last resting place of some early
explorer who was of too great a consequence to be thrown overboard after
death. The choice of this spot not far from Menemsha Pond would be logical
in the prescribed manner of burial for the dead during the period 1660 B.C.
to 2500 B. C. It is truly a fantastic old date to consider, but if we compare
this structure to those in Western Europe, we find that we have a chamber
that parallels very closely the portal graves or dolmens of the megalithic
period, 3000 to 1000 B.C. This is the only stonework of this kind on the
island, yet scattered throughout New England are others similarly unexplain-
ed. In fact, seven miles away, directly across the bay from this dolmen is
the Hassaneghk Dolmen in Westport.

Suggestions have been made that this dolmen could be the grave of a
Viking chieftain. Perhaps, but if we consider it Norse we must go back in
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time before the popular period of Viking contact in the New World around
1000 A.D. Norse burials of that period were generally conducted in a
different manner than this structure suggests. There are in Sweden cham-
bers similar to this one, notably north of Gothenburg, but of the period
3000-2500 B. C.

In 1934, Dr. Frederick Johnson of the Peabody Museum at Harvard
University excavated the chamber. His only findings were artifacts of
colonial origin which came from the topsoil. No other material was un-
covered. Therefore he felt that because of the lack of evidence to the con-
trary, the structure had to be considered of colonial origin. '""More serious
considerations having to do with the dolmen are almost immediately frus-
trated by lack of any further evidence.' Perhaps the structure itself had

long before been cleaned out by some settler in search of treasure or Indians

utilizing items found there. Then again, the ravages of time and New
England soil conditions would over a great period of time destroy all evi-
dence of any burial that might have taken place.

ON THE CELTIC ANTIQUITIES OF AMERICA
Finch, John; American Journal of Science, 1:7:149-161, 1824.

4. Rocking Stones, are memorials raised by the same people, and
the same race of men, who elevated the cromlechs; they consist of an
enormous stone so equally poised upon its base, that a very small force
is sufficient to move it; sometimes even the touch of a finger will cause
it to vibrate.

There are several of these memorials of a former race, in the United
States of America, but of the origin of the whole of them we cannot be
certain, until an accurate account is published of their size, appearance,
and situation, and it would be desirable if they were illustrated by correct
drawings. In the State of New-York there are probably three or more.
Professor Green has described one, in the American Journal of Science,
vol. 5. page 252. It is situated near the top of a high hill, near the
village of Peekskill, in Putnam county; the moveable stone is thirty-one
feet in circumference; the rock is of granite, but the mica contained in
it being schistose, gives it some resemblance to gneiss, and it is sup-
ported by a base of the same material. This rocking stone can be moved
by the hand, although six men with iron bars were unable to throw it off
its pedestal. From the drawing which accompanies the description in
Silliman's Journal, this rock presents every appearance of an artificial
monument, and may perhaps with safety be classed amongst the celtic
antiquities of North- America.---~Putnam's rock, which was thrown from
its elevation on one of the mountains in the Highlands during the revolu-
tionary war, may have been a rock of this description.

There is also a rocking stone in Orange County, State of New-York,
of which no account has yet been published.

In the State of Massachusetts, I have heard of some near Boston,
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between Lynn and Salem, but do not vouch for the accuracy of the state-
ment, until they undergo a careful examination.

There is one at Roxbury, near Boston, described in the Journal of
Science, edited in that city.

A small rocking stone occurs at Ashburnham, in the same State.

In New-Hampshire there are two; one at Andover, weighing fifteen or
twenty tons, and the other at Durham. This was a short time since a
very splendid rocking stone, weighing between fifty and sixty tons, and
so exactly poised, that the wind would move it, and its vibrations could
be plainly seen at some distance. But, two years ago, a party from
Portsmouth visited it, and after several hours of labor succeeded in
moving it from its position. A proper feeling on the part of the persons
who effected this mischief, would cause them to restore it to its original

place. The rock is forty five feet in circumference and seven in thick-
ness. (pp. 157-158)

¢ South America

GIANT MONOLITHS OF QUIRAGUA MONUMENTAL OF A
ONCE POWERFUL RACE

Anonymous; Pan-American Magazine, 37:458-460, 1924.

In the midst of dense woods, about 100 miles east of Guatemala City
there rise out of the encrouching jungle huge and superbly carved mono-
liths. Stones of immense size, covered with ornaments, glyphs, gods,
and mystic signs are scattered over the ground, almost invisible by ferns
and plants struggling for light; ruins of temples---gray shadows in the
green, —--

75 Acres of this land contain these ruins of cities, temples and monu-
ments which declare more vividly than printed words the tale of their
progress and achievements. A mighty race of people lived in these valleys
along the coastline through Honduras up to Yucatan, built these castles and
marvels of art in long centuries. But when ?---No legend, no traditions,
no interpretation of their glyphs, ---dense mystery!---

But a master race they were, like the Brahmans of early India,
glorious in culture like old Egypt, in their powerful skill of building like
the ancient Greeks.

There are many theories about their origin, some very attractive,
like that one, that all these countries were submerged when Atlantis, the
Island and Motherland, flourishing in a high culture, was destroyed and
that, remaining under sea for a certain and unknown period, they rose once
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more and were peopled from the Highlands. Or another, that before
Atlantis disappeared, some of the inhabitants set out, warned by a Godsend,
settling east and west, forming perhaps new races, as the Egyptian, or
mixing with the Brahmans, hence the startling resemblance in some pieces
with Egyptian, old Indian and even Chinese art. And while those, merging
with asiatic races, or even giving them their origins, thrived, those having
settled in the lands from Guatemala up to Yucatan, developing the high
grade of culture and civilization we find today, someway vanished.---
Were they wiped out by fever, by catastrophic deseases, by races stronger
than they ? Did the disaster of Atlantis deprive them of support, leaving
them degenerating without the life-blood of the mother country to perish
under the murderous climate as a weak settlement unable to help itself ?

No answer, ---dead, silent lie those grim stones, holding their secret.---

Dreamy coloured orchids catch the wandering eye, a gorgeous beauty,
fit for this thicket of palms, tremendous ferns, arched forests, impossi-
ble to discribe. A tangled mass of green life struggling desperately for
more light, or death.---

Through the arches of the palms suddenly appears a group of mounds,
still overgrown with masses of foliage, and beyond these an avenue of
great stones, carved monoliths leading to some---as yet---invisible altar
or temple. From each pillar stares---impassive, gloomy or sullen---a
gigantic face.---Each figure is crowned with a tall feather headdress, is
belted with a short, embroidered skirt, naked with heavy ornaments at
wrist and ankle, like Korean Eunuchs in the Heaven sacrifice. On the
sides of the stones are columns of glyphs, until now undecipherable, but
nearly all plain and well preserved, and, when the cue shall have been
found, easily legible. The faces are well carved, of a heavy, full type,
with thick lips, narrow eyes, and thin, carefully pointed egyptian beards,
like the sargent Pharaoh in the Boston Library. Several show remarkably
cruel strength, which lessens with each set of pillars to be a weak, pur-
poseless, degenerate type, loose lipped, chinless, and imbecile.

ssanssenan

THE MONOLITHS OF TAFI
Anonymous; Science, 5:724, 1897.

Tafi is the name of a broad valley in the province of Tucaman, Argen-
tine Republic. The well-known scientist, Professor Ambrosetti, in a
recent visit there, had his attention called to an extraordinary colloca-
tion of monolithic pillars and stone enclosures, erected in remote ages
by the native inhabitants. He describes them in Globus, Bd. LXXI., No.
11. The monoliths are from six to ten feet in height above the soil, some
plain, others decorated with conventional designs, others rudely chipped
into the likeness of faces, etc. They extend over a considerable area and
their purpose is problematical.

Ambrosetti is inclined to attribute them to the predecessors of the
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Calchaqui Indians, who occupied this territory at the Conquest. He sug-
gests that they are the work of the same people who erected the buildings
of Tiahuanuco; a suggestion which I think is extremely probable, for some
of the decoration shown in his cuts is strikingly like that on the stone
pillars of Hatuncolla, two leagues from Lake Titicaca, portrayed in
Squier's 'Peru, ' pp. 385-6.

* Pacific Islands

MYSTERY MONUMENTS OF THE MARIANAS
Searles, P. J.; Scientific Monthly, 25:385-391, 1927.

Thousands of miles from civilization, hidden in tangled jungle growths,
seldom described and photographed, as have been the pyramids of the
Mayas, the ruins of Angkor Wat or the monstrosities of Easter Island, for
hundreds perhaps thousands of years, have lain concealed the mystery
monuments of the Marianas. Surpassing Stonehenge in extent, with single
stones larger than any in the pyramids of Egypt, these Lat'te or ""Casas
de los Antiguos,' as they were known to the Spanish, are the relics of a
race whose origin is lost in the dim mists of antiquity and whose history
and characteristics had even been forgotten over four hundred years ago.
What are they, why were they erected, and by whom? These are puzzles
still to be solved.

Dotting the islands here and there are found those magnificent struc-
tures, the Lat'te, erected unknown centuries ago by a lost race whose
name even is forgotten. Massive and imposing even when partially laid
low by the hand of time working through earthquakes and typhoons, hid
in the shadowy depths of the jungles, they convey an impression of high
intelligence and skill on the part of their builders. Battling to the scien-
tist as well as to the layman, they represent an ancient epoch as mythical
as Atlantis. What are they ?

A Lat'te is composed primarily of upright monoliths called "halege, "
surmounted by hemispherical capitals called "tasa.'" The upright stones
are usually placed in two parallel rows of from four to six stones in each
row, the long axis of the Lat'te always being parallel with the line of the
sea shore or a river bed. In Guam are found several different detailed
forms. The uprights are sometimes slab-like, sometimes cut square; in
fact, many shapes are extant. The capitals also vary in shape and size.
Lat'te range from small rude structures constructed of natural boulders
capped with coral heads, to massive stone columns, square in shape,
fifteen or more feet in height and six feet in diameter, headed with enor-
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mous blocks of stone.

The Island of Tinian presents two of these largest of monuments carv-
ed by prehistoric man, part of the ""House of Taga.'" The only standing
survivors of ten original monoliths, these two shafts still rear their lofty
heads on the south-western side of the island, very near the beach. Three
others are completely shattered as if by earthquake, two have lost their
capitals, and three have fallen but still retain the "tasa'' intact. They
are all shaped like truncated pyramids, capped by hemispherical stones.
The pillars are eighteen feet in circumference at the base and fifteen feet
at the top. They are twelve feet high and support capitals five feet high
and six feet in diameter. Each monolith weighs about thirty tons. The
two parallel rows originally stood seven feet apart and form a ground plan
about fifty-five feet long by eleven feet wide. They are cut from a rough
metamorphosed coral known in the Marianas as ''cascajo."

Don Felipe de la Corte de Calderon, Spanish governor of the Marianas
from 1855 to 1866, in various manuscript reports to the Crown (not pub-
lished), tells of the Lat'te.

It should also be noticed that not only Guam but Rota, Tinian,

and Saipan also possess ruins of houses of an architecture which

tends to demonstrate the existence of a people gifted with certain

ideas which showed them to be above the stage of the mere savage.

All these ruins consist of pyramids finished at the top with semi-

spherical, carved stones, the semisphere in some instances being

built of small stones cemented together.
In all the islands, at places formerly inhabited, are found
certain monuments, which the natives call '"atde" (sic), or '""Houses
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of the Old People.'" They consist invariably of a double row of rough
stone pyramids or truncated cones supporting stone hemispheres,
flat side up. These pyramids, similar in shape to the stone pillars
called "Guarda Cantones, ' which are often placed along the edges
of royal highways in Spain, stand in two rows, like the pillars of a
house; and even though we have no exact data on the subject, this
position together with their native name makes us believe that
formerly they served as supports for stringers on which rested
rafters that reached to the ground; but if this is correct, the house
must have been very low. In early descriptions of the islands it

is said that the natives buried their dead in the houses and even
today the people have a superstitious fear of digging up or working
the ground between these rows of stones....

In Guam, Rota, and Saipan, the latde pillars consist of only two
rough hewn stones, one cone shaped and the other a half sphere
placed on top of it, both of them together not being higher than five
feet from the ground; while in Tinian close to the Deputy Governor's
house stands a group of these pillars, called ""House of Taga''---

a chieftain famous in local history---which is composed of twelve
truncated pyramids four or five feet wide at the base and fifteen
feet high, their squared tops measuring about two feet to a side.
On them rest hemispheres from six to seven feet in diameter.

These pillars, crowned with their hemispherical caps and
standing in two files, distant from each other about four varas
from center to center, constitute a monument worthy of special
attention, not so much for its size as because it resembles nothing
to be seen elsewhere outside of the Marianas; moreover, it is not
unique, but represents a type repeated over and over again in the
other islands of the group. If we knew more about these latde we
might determine the true origin of these natives of whom it may be
confidently asserted that they are not the descendants of primitive
savages. This is proved not only by the labor and skill required
to dress the stones, but also by their unvarying pyramidal and
hemispherical character. It seems strange that the history of the
first missionaries makes no mention of them, since one would
think such pillars could not fail to attract attention when dis-
covered among the thatched huts of naked Indians.

How the Lat'te were built is unknown. Tools, chipped and polished
from basaltic rock, were the only implements the primitive people had
yet they formed blocks of fifty tons or more. The cultural level of the
Egyptians was vastly superior to that of the ancient Polynesians, the
Egyptian workmen knowing the use of bronze cutters set with diamonds
and corundum, yet their pyramidal stones were not so large. Mr.
Hornbostel has advanced the interesting and plausible theory that the
stones were shaped by the alternate use of fire and water, the fire to
heat and the water crack, the process continuing until huge monolith was
fashioned from the rocky earth, later to be more carefully carved by the
stone implements. By whatever means secured and erected, the Lat'te
remain magnificent monuments to an ancient race, comparable, in size,
skill and industry required, to the remains at Stonehenge, Easter Island
or the Maya cities.

Who built the Lat'te and when? This is a mystery which may never

4
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be solved. It was almost certainly not the Chamorros found in the
Marianas by the Spanish discoverers and settlers. When the Spanish first
arrived, the Lat'te were already partly in ruins, and the natives dis-
claimed all knowledge of the builders except that they were "the people
who came before.'" Cannibalism was unknown and forgotten by the six-
teenth century, yet remains of cannibal feasts are found in the Lat'te.
Perhaps they are relics of ancestors of the Chamorros, ancestors long
dead and forgotten. Perhaps they were erected by a race antedating the
Chamorros and which has disappeared in the mists of the past. Nothing
corresponding to the Lat'te is found in Polynesia, but archeologists hope
that in Micronesia and Melanesia further study may give a clue. Were
the Lat'te only part of dwellings (though this hardly seems possible),
were they temples to the sun or were they religious structures dedicated
to ancestral worship? Have they a relation to any Asiatic monuments or
to the astounding and unique figures of Easter Island? These questions
still remain to be answered, But there in the Marianas the Lat'te stand
or lie fallen in the tangled jungles, hidden by the dense growth of vegeta-
tion, far from the ways of man; monuments to a people of genius, lost in
antiquity, who perhaps with weird rites sacrificed to the blazing tropical
sun at a time when Rome ruled the world and Christ taught in Jerusalem.

MEGALITHIC MONUMENTS

Perr?/, W. J.; The Megalithic Culture of Indonesia, London, 1918,
pp. 10-19.

It has long been a matter of common knowledge that megalithic monu-
ments are to be found in Assam. Unfortunately, Dutch ethnographers,
in their desire to record the less material elements of the cultures of
their subject peoples, have often overlooked, among other things, the
stone monuments which exist in certain parts of the East Indian Archi-
pelago. Consequently, it is not generally known that stone structures,
which conform to the types enumerated, exist in certain places. These
structures are not always made of large stones, nor are these stones
always unworked, but they are unmistakably "megalithic monuments' in
size or form. The objection that, to be called "megalithic' a structure
must be made of large unworked stones, is quite just, if one submits to
the strict limitations of the meaning assigned to the term by archaeolo-
gists and ethnologists; but the adoption of such a rigid interpretation
would close the door upon all real investigation. The principle adopted
in this book is that of examining the facts without any reservations: so
the only criterion that will be adopted with regard to stone monuments
will be that of form. Any structures which are not of the types enumer-
ated will be examined later.

In the Timor region the presence of megalithic monuments is as yet
only definitely established in Sumba, although they are probably to be
found in the neighbouring islands. And the only account of these struc-
tures which is at all detailed is that of Dr. ten Kate, who describes some
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which he saw in the course of a rapid journey through the island.

At Samparengo he saw dolmens of rough stones, examples of which
were also seen by him at Laonatang, a village in the Kanata district. In
this latter place he reports a dolmen consisting of a table-stone support-
ed by four pillars. He saw some old megalithic monuments, most of
them dolmens and ""hunenbetter, " in the bush about Lambanapu. He re-
produces, in one of his articles, a drawing of a dolmen in front of the
house of a chief of Lewa who lived at Lambanapu.

Ten Kate saw a dolmen in front of one of the houses at Watubela. He
also reports dolmens at Kopa and "hunenbetter' at Labai. On a hill near
the shore close to Landuwitu-Ratimbera, and near Peremadita he saw a
number of dolmens, one of which was 5 feet high. He describes some
trilithons at the latter place, and gives reproductions of dolmens at
Wainbidi and Waijelu. Roos records dolmens at Kambera. Ten Kate
found many dolmens on the island of Salura.

The villages of Sumba are often built in the form of a square, round
which are to be found dolmens made of great stones, 10 to 12 feet high,
4 feet broad, and 18 inches thick, resting upon short piles.

In Keisar, Lefi Moa and Lakor, and Timorlaut, there are stone
structures which may possibly be related to dolmens. Each of these
consists of a large flat stone which rests upon several smaller ones,
the latter being of such a size that the large stone is only a few inches
from the ground. The description suggests that they are dolmens of a
modified type, but it would not be wise to assume that they are real dol-
mens. They will be considered later.

In the Kei Islands cromlechs are to be found, but no information is
to hand as to the size of the stones of which they are made.

Dolmen at Waijelo, Sumba

The offering-places, in the villages of West Seran, consist either of
a large stone resting upon three or four others, or of a large stone half-
buried in the ground, the descriptions therefore suggesting, in the first
case, a dolmen, and, in the second case, a menhir. Riedel also men-
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tions a structure consisting of a large flat stone surrounded by smaller
stones, the description suggesting a dolmen associated with a eromlech.

Cromlechs are reported by Bastian in Halmahera. No evidence is
yet to hand of the presence of megalithic structures in the Philippines,
or in Formosa.

In the Minahassa district of North Celebes the dead are sometimes
placed in rock-cut tombs. The cousins Sarasin saw, in a hill near Kema,
some of these tombs, the openings of which were closed with boards or
hewn stones. Menhirs are somelimes erected in pairs near the large
stone urns in which, in this district, the dead are generally placed. In
each Minahassa village there is a stone structure, which consists of two,
three, or sometimes still more stones. In the latter case a number of
smaller stones surround one or more large stones, the description sug-
gesting a cromlech associated with menhirs. Menhirs are reported
among the Posso-Todjo of Central Celebes. At Bulili among the To Bada
is a cromlech, and on the same hill are many large blocks of stone which
may at some time have formed part of a stone structure. Among the To
Lage a menhir is reported at Wawo Lage, and not far from the village ot
Pakambia some menhirs are to be found.

On the Paloppo river the Sarasin cousins saw the mausoleum of a
chief, which was pyramidal in form. On the top of it was a porcelain
pot. Many rock-cut tombs similar to those found in Minahassa are to
be seen in the Simbuang-Mapak valley. They are called Liang, and are
hewn out of the steep face of the rocky eminence on which is placed the
village to which they belong. In the Rantepao valley alignments are to
be found on some of the small hills.

The Dusun of British North Borneo erect cromlechs. They are only
people of Borneo, who, so far as it has been possible to discover, erect
stone structures of the megalithic type.

In South Nias menhirs are erected, and in East Nias each village has
one such menhir. De Zwaan gives a photograph in his book of a menhir
on the bank of the river Masio. A cromlech is reported by Modigliani
on the island of Nacco to the west of Nias.

The Khasi of Assam have an elaborate system of megalithic struc-
tures, chiefly alignments and menhirs, dolmens being comparatively
rare.

The Garo erect menhirs, which they call asong and kosi, according
as they are placed near the village or in the forest. The Naga have
several megalithic structures: there are two 'Stonehenges, ' one at
Maram, which consists of an avenue of two alignments; and another at
Uilong, which consists of two contiguous cromlechs, one oval and the
other circular, with an alignment running from the edge of the former.
Mr. Hodson reproduces a photograph of a menhir at Maikel which is
surrounded by a cromlech; another of a huge menhir at Maram; and a
third of a dolmen near the latter place. Each Marring Naga village has
a ecromlech. The Tangkhul Naga are closely associated with a menhir,
and the Kabui Naga erect menhirs.

Several of the clans of the Old Kuki of Manipur erect megalithic mon~-
uments: The Amol erect menhirs; the Hrangchal have a large menhir at
Vanlaiphai; a number of dolmens made of three rough slabs placed on
edge, with a fourth for a roof, which are still to be seen on the Biate
hill, are the work of the Biate; a menhir is erected on certain occasions
by the Thado; and dolmen-shaped structures are reported among the
Chawte.
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Menhirs are erected by the Kohlen clan of the Lushei. Facing page
65 of his book, Colonel Shakespear reproduces a photograph of the posts
which the Lushei erect to commemorate the slaying of a buffalo on the
occasion of a feast. In a corner of this photograph is a dolmen, formed,
apparently, of four stones placed on edge with a slab covering them.

Of the Chin tribes, the Sokte erect menhirs, and the Welaung, Chin-
bok, and Yindu erect dolmens, of which numbers, some made of enor-
mous stones, are to be seen in the Chinbok and Yindu country.

The Mikir erect menhirs, alignments, and dolmens.

This survey demonstrates the widespread existence in Indonesia of
unmistakable megalithic monuments. The accounts of these structures
which are given by ethnographers and travellers are so meagre that no
comparative study of their form and structure can be attempted. With-
out doubt the future consideration of these matters will enable students
to draw therefrom important conclusions. (pp. 10-15)

* Asia

A CHINESE PUZZLE
C., O. G. S.; Antiquity, 26:207-208, 1952.

In July, 1940, the Editor received, through a correspondent, informa-
tion about a megalithic structure in China which outwardly seemed to
resemble those European monuments which used to be called 'dolmens'.
The times were not favourable for further investigation, but we have now
followed the matter up, with the following result.

The structure was discovered by the Rev. Robert S. Harrison, who
was then residing at Lingling (Yungchow) in S. Hunan. It is situated at
Hwang T'ien P'u in the Lingling district, and the approximate coordinates
are Lat. 26° 15' N., Long. 1119 40' E. In his original letter of 1940 Mr.
Harrison quite properly pointed out that the structure might be of natural
origin. It consists of a huge block (or capstone), resting on three smaller
uprights between 3 feet 3 inches and 3 feet 6 inches high. The capstone is
a little over 5 feet thick and about 7 feet square. The N.E. and N.W.
sides are more weathered than the others, and the top and sides have
been eroded into grooves by the action of rain-water. A piece of one of
the uprights had been chipped off by workmen in need of metal for road-
repairing. Locally it is regarded as the work of fairies and of immemor-
ial antiquity. It is not associated with any religious rites or regarded
with any reverence. At Mr. Harrison's request the district magistrate,
though regarding it without interest as being the work of prehistoric bar-
barians, promised to protect it.
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Possible Chinese dolmen

SOME POINTS OF INTEREST FROM HAN HUNG SU'S
“STUDIES ON MEGALITHIC CULTURE OF KOREA”

Hoyt, James; American Anthropologist, 50:573-574, 1948.

Up to today very little research has been done on Korean megalithic
culture. Some reports have been presented by Western travelers and
missionaries but they are not very satisfactory. However, a number of
interesting articles have been contributed by Japanese and Korean anthro-
pologists, above all by Han Hung Su, formerly of the University of Praha
and at present at the University of Vienna. He wrote, in the Korean
language, Studies on Megalithic Culture of Korea, which appeared in the
Chintan Hakpo (July 1935), a quarterly journal published in Seoul.

According to Mr. Han, megalithic monuments in Korea may be
divided into three classes: Standing stones (menhirs), supported stones
(dolmens), and stone piles and fences.

Standing stones are found in large numbers in the southwest, in the
vicinity of Seoul, and near the famous Diamond Mountain. Many Korean
menhirs retain their original form, while others were altered at a later
time. During the period of predominance of Buddhism many menhirs
were carved into statues of Bodhisattvas. They are common all over
Korea and are called "miruk' by the Koreans. Han Hung Su reports

numerous Buddhist statues which he believes to have originally been mega-

lithic monuments. The dimensions of the figures lead him to believe that
the stones were not originally designed for sculpture. The positions of

the arms are often unnatural, the noses flat, the figure poorly px:oportion—
ed. But the real proof of the megalithic origin of these statues lies in the

fact that the Buddhist images are often found near numbers of menhirs
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which retain their original shape. Furthermore, these menhirs also are
called "miruk, " though no trace of carving is visible.

One menhir of particular interest because of its "mushroom' shape
has been found in northern Korea. Women living in the neighborhood still
have faith that the stone will bring them fertility. Legends concerning
menhirs are varied. In some areas it is maintained that they were erected
by ancient "strong men.'" Some say that "witches" were turned into stone;
others tell of monoliths springing up from the ground. And many old
women still approach them to beg for long life.

The second type of megalithic remains found in Korea is the dolmen.
They are found in large numbers all over Korea. These dolmens have
been described as having two or three supporting stones. But the observ-
er is very often speaking of the dolmen as it exists today and not of the
original. Korean dolmens may be divided into two main groups according
to geographical location. The "Northern type'' has a smoother cover and
seems to have been more systematically constructed. The ""Southern
type'" is more often chamber-like. Those with four supporting stones be-
come rectangular chambers, and are of a more refined type.

Han Hung Su visited villages where broken pieces of stone were
scattered and buried. Upon interrogation, elderly villagers reported
that dolmens had been intact during their life-times. Reasons why the
dolmens had been broken were given as follows: (1) Curiosity of the
natives led them to break into the dolmens. (2) There was a desire to
loot what they believe to be old burial tombs. (3) The dolmens were
broken up to make mortars and other utilitarian objects. Han Hung Su
also notes that the southern dolmens are smaller in size and fewer in

number. In the north, covers are larger and not so easily broken; but
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in the south fragments from dolmens may be found all around the sites.
The northern dolmens are flat on top; southern ones are curved.

The outstanding megalithic monument consists of a group of forty
dolmens located between two villages in Annak District. The dolmens are
in a row five hundred meters long and all face the same direction. In be-
tween the dolmens there are from three to five regularly distanced stones
of irregular shape.

The third class, stone mounds, contain megalithic elements, but are
said to represent a later development. Many of them are found in moun-
tain passes. One legend which seems to be common all over Korea is that
they were piles of rock ammunition stored for use in warfare. It is also
said that they are burial mounds for unfaithful wives, built that their
infamy should be commemorated. In connection with these mounds there
exists the unexplained custom of expectorating whenever one passes by.

Han Hung Su reports seven stones which deserve to be placed in a
special category. They are located in an area where rocks are few. The
stones are arranged in the form of the Big Dipper. One local tradition
says that the stones dropped down from heaven. According to another
version a ''strong man' arranged them in ancient times. Women in the
vicinity go to the rocks to ask that they may bear children. Granted this
wish, they name the child ""Dipper'’; so there are many children in the
vicinity with that name. The woman who desires a child will spread
thread between the rocks, then face north and make her wish. Thread,
it is interesting to note, is still used today to tie together the nuptial
cups in the Korean wedding ceremony.

In the shell mounds near Kimhae, there are megalithic tombs which
are very similar to what western anthropologists call the "Corridor Tomb."
There are but few examples extant, and the subject requires further study.
There is an interesting possibility of connection with Japanese megalithic
tombs. Also worthy of further study are the royal graves of the Three
Kingdom Period, which may be direct descendants of the dolmen.

MONOLITHS IN ASSAM
Anonymous; Nature, 126:71, 1930.

Mr. J. P. Mills, and Mr. J. H. Hutton in vol. 25, No. 1, of the
Journal and Proceedings of the Asiatic Society of Bengal describe a series
of five groups of remarkable monoliths in the Cachar Hills not previously
recorded in print. The monoliths are pear-shaped, artificially dressed,
and each contains a cavity in the bulbous end. They are now recumbent,
though they appear at one time to have been erected on their narrow ends.
They fall into two distinct types which may be regarded as male and fe-
male. The former constitute the whole of a large group at Kartong, and
a smaller group between Kartong and Kobak. Most of the stones are in-
cised with geometric designs and forms of men and animals, such as the
pig and the mithun. While the monoliths may be interpreted as embodying
the phallic principle, assisting the fertilising of Nature, the hollows seem
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to have been meant for some specific purpose not easy to discern. It may
be that they were intended to hold water to promote rainfall, or they may
have been intended to contain offerings on the analogy of holes recently
scooped out in ancient monoliths at Kasomari. It is concluded that the
North Cachar hollowed monoliths must be regarded as a specialised de-
velopment of a phallic ancestral cult typical of Assam. It is clear that
they were not erected by the Nagas and old Kukis who are the present in-
habitants of the area. Local tradition assigns them to the Mikirs. This
may be the case, subsequent invasion having overwhelmed the Mikirs and
left them in isolated communities too weak to provide the labour requisite
to carry on the custom. It is more probable, however, that it is to be
associated with the Khasi Synteng group of tribes and that it has disappear-
ed owing to their migration into an unsuitable environment.

THE STONE MONUMENTS OF THE KHASI HILLS
Clarke, C. B.; Anthropological Institute, Journal, 3:480-493, 1874.

Almost throughout Khasi-land, and in a less degree through the Jain-
tea country, monumental stones are common. They are numerous in
villages in the valleys, but are specially prominent, and sometimes of
gigantic size, scattered over the rounded hill-tops where they form a
feature in the landscape. In all modern treatises of Archaeology and
Anthropology the study of monumental stones forms an important chapter.
Monuments of a remarkable similarity in design are found alike in Europe,
Asia, and isolated islands in the Pacific Ocean, and these are in general
of such extreme antiquity that they are treated as belonging to the pre-
historic age. The Khasi stone monuments have attracted already much
attention; first because of their great number and size; and, secondly and
chiefly, because on these hills the erection of these monuments is now in
full practice. It is reasonably supposed that a careful study of the Khasi
method of raising the stones, and of the traditions or customs in accord-
ance with which they raise them, may throw some light upon more ancient
monuments of the same kind, even upon Stonehenge. It has been proposed
to send out a commission from England to survey these Khasi stone monu~-
ments. They are described by Dr. Hooker, in his work (Min. Journ. II.
276), also by Colonel Raban in the Calcutta Review, and some account has
been lately given by Major Godwin-Austen in the "Journal of the Anthropo-
logical Institute,'" No. 2, Oct. 1871. The present memoir was written
years ago, previous to some of these published accounts, but contains
several details not given by any of them.

3. The Khasi stones are of three classes, viz:-=-

a. The funeral pyres.

b. The kists containing the pots of ashes.

c¢. The monumental groups.
It is the last class (c.) which has, hitherto, nearly monopolised attention,
and to which the published notices almost exclusively refer.
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The Monumental Groups. There are two general types of monumental
stones, viz., the upright slab and the horizontal slab.

The upright slabs are commonly grouped in threes or fives (some-
times they are seven or more); they are nearly always oblong and set up
in a row with the tallest stone in the middle; annexed is a representation
of a common type containing five stones.

Five-stone Khasi monument

A common height for the middle stone of such a monument will be six
to ten feet, by 2-3 feet wide. The stones are sunk not very deep, say 1-2
feet, into the earth; great numbers of fallen stones are seen. Monuments
of this character are often placed on the crest of the hills, and in many
parts of Khasi-land the landscape appears dotted over with them.

The horizontal slabs are commonly grouped in pairs. The flat slabs
may be 5-10 feet long, and are rarely so exactly quadrangular, and they
generally have some of the corners irregularly rounded off, and thus pass
into the oval or round horizontal slab, which is also a frequent type.

The upright and horizontal slabs are often combined to form a single
monument, and perhaps the commonest of all the combinations is that in
which five upright slabs have two horizontal before them. The combina-
tions adopted are, however, endless in variety. In these combinations it
must be understood that the whole group of stones forms one indivisible
monument, which may be the monument of one individual, a household,
or a family. Families retain a history of the monuments which belong to
the family, and thus in a small degree of the names of their ancestors.
Such family monuments may be repaired, added to, or rebuilt from time
to time. They are not necessarily placed where the family ashes are
kept in kists, or near such kists; but they are usually at no great distance
from the village where the family dwells.

The putting up a large stone, say one that stands fifteen feet out of the
ground, is a very costly matter, and the monuments of the first class in
size in the Khasi country are not very numerous; in the monuments of
small stones, the number of stones is often great, I have noticed twenty-
one stones in a row, no stone exceeding two feet high.
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The upright slabs are (particularly when unaccompanied by any hori-
zontal slabs) usually placed in a straight line. But frequently, where the
horizontal slab is round, the upright slabs stand in the arc of a circle,
and sometimes the upright slabs are placed in a curved line apparently by
accident, or because the nature of the steep ground suggested such an
arrangement. Two such monuments oceur on the main road to Lailankote.

Major Godwin-Austen states in his article on the subject that the up-
right slabs always stand in threes, fives, sevens, etc. This is a mis-
take; to have the number of stones unequal, with the central slab the
tallest, is perhaps the plan adopted in forty-nine monuments out of fifty;
but among the vast variety of monuments in these hills a dozen monuments
on the binary type may soon be found in which there are two equal upright
slabs in the middle, and the other stones placed symmetrically on each
side of them.

se s s m e

Megalithic monuments in the Khasi Hills, India

e Africa

TRIDENTS AND TRILITHS IN WEST AFRICA
Rodd, Francis; Man, 32:139-140, 1932,

My friend Mr. Palmer raises one or two very interesting points in
his note on "Trident Sceptres in W. Africa.'" 1 agree that we must
probably look for a pre-Moslem and, perhaps, definitely non-Semitic
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origin for the trident or tri-form ornament in northern equatorial Africa.
I also agree that the tri-form ornament is traditional among the Tuareg
though its occurrence is principally cruciform. There are a number of
examples of cruciform ornament referred to in my book
(The People of the Veil, chap. ix) wherein the Tuareg
bridle stick is also referred to. 'On these sticks are
slung the bridles and ropes when a camel is unsaddled.
They are planted outside a man's tent and sometimes
indicate his high position or prosperity." The only two
examples I saw had a cruciform top, but I heard of a
trident topped stick which was described as being some-
what like this:--~

The triliths Mr. Palmer refers to exist in Air but are not very com-
mon in the form of two pillars with a stone on top. The ordinary form
cgnsists of three pillars set upright on the plan of an equilateral triangle
with the apex directed towards Mecca, and purporting to be Moslem :
places of prayer. On the other hand, the usual form of places of prayer
is a rough semi-circle of small stones on the ground, directed east. I
know of_ one large rectangular formal enclosure with two upright pillar
stones in the eastern face. The horizontal slab stone might well have
been one of many suitable pieces lying around.

R

Group of triliths from Ahaggar

THE MENHIRS OF MADAGASCAR
1L31w;s. A. L.; Royal Anthropological Institute, Journal, 47:448-453,

There are, in that part of Madagascar known as the plateau of Em-~
yrne, or Imerina, numerous menhirs, which, however, are of no great
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antiquity; according to tradition the first of them to be set up were for

the commemoration of successes in war; afterwards the practice was ex-
tended to signalizing the foundation of new villages by the king, then the
nobility began to erect stones as thank-offerings to the king for favours
conferred by him upon them, and finally the people at large devoted them
to the cult of the dead by placing a standing stone at the head of their
tombs. From being merely commemorative of some particular act or
occurrence these stones have become sacred objects and instruments of
a cult which is practised even at the present time, especially by women
desiring children, or an easy delivery during child-birth, and who, hav-
ing rubbed the stone with grease, rub themselves against it. When either
men or women desire the curing of an illness, or success in some under-
taking they throw fine gravel at the greasy part of the stone, and, if it
sticks there, hope for success, or they try to throw a stone so that it
lodges on the narrow top of the menhir; if after this their wishes are
gratified they bestow another coat of grease on the stone.

As I have already said, these particular menhirs are comparatively
modern, the oldest of them having been set up in the sixteenth century
by Ralambo, who is said to have been king of the Hovas from 1575 to 1610,
or thereabouts, to commemorate the capture of a village from another
king; Ralambo stood by it to thank the chief of the village who had be-
trayed it to him, and who placed the smaller stone by the side of it, in
token of submission to and confidence in his new lord; after that the vil-
lage was removed by the inhabitants to a more convenient situation, and
another stone was set up by the king then reigning in commemoration of
the new foundation. It will be observed that these stones are not only the
oldest, but the smallest, of those described by M. Barthere, being only
2-1/2 feet high.

Another stone was set up by another king in the seventeenth century
to perpetuate the remembrance of his coronation; on which occasion he
sacrificed at the foot of the menhir seven oxen for the people, one of a
specially marked kind for the nobility, and another of a notable descrip-
tion for the royal family, and he also instituted a market on the spot.

The first of the kings who aspired to the government of the whole of
Madagascar set up a very peculiarly shaped stone, saying that the higher
part was for him and the lower part for the people, but that they were
united in the same block because he did not wish them to separate them-
selves from him. This is considered a very sacred stone, and animals
are sacrificed there, and their blood sprinkled on both parts of the top
of it. The sprinkling of blood on stones was also found by Colonel
Forbes Leslie to be practised in India; this might be taken to show some
direct connection between the two localities, but I do not think it does
so; the idea of sacrificing animals or birds at places marked by special
stones might quite well be evolved independently, and the further idea
of smearing the stones with the blood of the sacrifices would follow quite
naturally.

Near the same village (Ivato) are two other stones. M. Barthere
thinks that the shape of one of them must have some peculiar significa-
tion, but has not been able to discover it; this stone, however, is never
oiled, that honour being reserved for the other stone, which is 100
metres further north.

These menhirs are all thin slabs, and, out of nine, the orientation
of which is given, the broad sides of five face nearly east and west,
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those of two about north-west and south-east, of one north and south,
and of another north-east and south-west.
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Sketch of postage stamp showing lyre-shaped monoliths at Kaffrine,
Senegal

e Middle East

PREHISTORIC GALILEE
Petre, F. Turville; Antiquity, 1:299-310, 1927.

An account of the prehistoric sites of Galilee would be incomplete
without some reference to the numerous megalithic remains of the dis-
trict. Since practically no excavations have been carried out at these
sites, it is impossible with certainty to assign any date for the arrival
of this culture in Palestine; in view, however, of the fact that dolmens
and other megalithic constructions are most numerous east of Jordan,
rather rarer in eastern and central Palestine, and practically unknown
on the Mediterranean coast and in northern Syria, it would seem that
they are the work of nomadic or semi-nomadic tribes from Arabia, and
they may perhaps be tentatively ascribed to the period of the first
Semitic migration during the late Neolithic and early Bronze Ages about
the beginning of the third millennium B. C.
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Three important groups of dolmens are so far known in northern
Galilee. The northernmost of these groups is near the village of Beit
Jahun on the northern plateau. North of the village on the slopes of the
Wadi-es-Suwan Mader found twenty-one dolmens, seven of which were
in a state of good preservation; south of the village he found three more.
They do not form a definite necropolis, but are scattered at random
about the hills. The dolmens stand on the natural surface of the ground,
with no foundation terrace, or are sunk slightly into the earth; in both
cases they are low, seldom rising more than a metre above the ground.
The dolmen chamber is long and narrow, broader at the inner end than
at the entrance, and frequently narrowing from the base upwards. It is
built of thin, roughly hewn limestone slabs; sometimes two or even three
slabs are used in each long side. The broader end is closed with a slab,
the entrance with piled up stones and the whole is covered with a large
trimmed capstone. The majority of the dolmens are orientated SW-NE
with the entrance at the north-eastern end, so that the body would lie
with the head at the south-west end looking north-east, but the opposite
arrangement, as well as N-8 and W-E orientation is also found. Many
of the dolmens are surrounded by stone circles. The use of thin, regu-
larly trimmed slabs and the invariable wedge-shaped ground plan of the
chamber must indicate a comparatively developed stage of dolmen con-
struction.

ENTRANCE

Dolmens in Galilee
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Another group consisting of thirteen dolmens in all is to be found on
the plateau between Safsaf and Meiron at the western foot of Jebel
Jermuk. The majority of the dolmens resemble those from Beit Jahun
in having a wedge-shaped ground plan and in being low and sometimes
sunk into the ground. One dolmen stands on the top of an artificial heap
of stones, and similar heaps on which dolmens probably formerly stood
are to be seen in the vicinity. The orientation of the dolmens at this site
is various, N-S, W-E and most frequently NW-SE with the entrance at
the south-eastern end.

The third group was discovered by Karge in the desolate stretch of
country strewn with basalt blocks which forms the eastern slopes of the
Galilean highlands overlooking the northern end of the Sea of Galilee and
the plain of the Ebteha. The dolmens are most numerous in the southern
part of the necropolis immediately to the east of Kerazeh, the biblical
Korazain, between this site and the Jordan valley, but they extend north-
wards as far as Khirbet Hajar-ed-Damm and Khirbet abu Loze. All over
this area of some three kilometres square small groups of dolmens are to
be found.

The dolmen itself is built of local basalt blocks, occasionally roughly
trimmed, but usually left in their natural state; the predominant orienta-
tion is W-E with a slight tendency towards SW-NE; the entrance is usually
at the eastern end. Three distinct stages of dolmen construction are
represented. The simplest form, which is rare, consists of four ortho-
static blocks and a coverstone. In the next stage the dolmen chamber is
built up of a lower course of orthostatic blocks, upon which a second
course of blocks is laid flat, and upon these the coverstone rests; the
western end is closed by an orthostatic block, the entrance at the eastern
end is closed by smaller stones. Small stones are also used to fill in the
gaps between the side blocks. Sometimes two courses of blocks lie be-
tween the orthostatic slabs below, and the coverstone above, and not in-
frequently a rough appearance of vaulting is produced by the upper blocks
overlapping those below them.

The third type is a simple form of corridor tomb (allee couverte) in
that the true dolmen chamber is extended eastwards to form a kind of
corridor entrance. There is no definite division between the entrance
passage and the true dolmen chamber such as is usual in Europe. The
main chamber is distinguishable from the passage solely in being covered
by the capstone, while the passage is roofed by a single course of blocks
resting directly on the orthostatic slabs which form its sides.

In addition to this neeropolis, the hills between Tell Hum and Safed
are strewn with the remains of megalithic constructions; these include
isolated dolmens, stone circles, cyclopean walls and small circular en-
closures, the walls of which stand at present about one metre above the
ground; they perhaps formed the foundations of ancient huts. Such remains
are particularly numerous on the land called Shegerat-el-Mubarakat south~-
west of Kerazeh, which is possibly the site of a large megalithic village.
Unfortunately none of these sites has yet been excavated or even exhaus-
tively explored.
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* Europe

ANTIQUITIES ON THE ISLAND OF MINORCA
Sanz, Hernandez; American Antiquarian, 8:124-126, 1886.

In spite of the destroying hand of time, there are still to be found in
Minorca (Balearic Isles), several megalithic monuments of past ages
scattered all over the eastern part of the island, which by the rudeness
of their construction show themselves to be the work of the early inhabit-
ants. Even to-day the enormous heaps of stone called talayots cause
great astonishment; the great stone tables, the artificial caves or cellars,
rows of pillars and circles of menhirs, and those strange constructions
in the form of a ship, the only ones in the world. It would be a most diffi~
cult task to suggest a creditable account of their origin wrapped as is the
problem in the obscurity of history, difficult, if not impossible to solve.
We will content ourselves with a description of them as they are found to-
day when the lapse of ages and lack of care in their preservation cause a
sigh of regret for their state of decay.

1. Talayot with High Doorway at Torrello. Talayots are megalithic
monuments in form of a truncated cone whose base is circular, elliptic
or oval, and a few like a quadrangular truncated pyramid, formed by
greater or lesser number of rows of great stones mostly unhewn and with
no union whatever. From observation of the 130 or more which are to be
found to-day on the island, all do not seem to be of the same epoch, since
in some of them a certain grade of perfection in the cut of the stones is
seen which in others is lacking. As perfect types we may cite those in the
village of St. Augustine and Torrello which we will hereinafter describe.
The state of decay in which many of these monuments are to day will not
allow us to decide whether in their primitive state they were all hollow or
not allow us to decide whether in their primitive state they were all hollow
or not, although we are inclined to believe that some were solid on account
of being sloping on the outside and having no trace of an outer door. They
are commonly divided into two classes of talayots, those with high and low
doorways, according as their entrance is situated in the upper or lower
part of the monument. As a perfect model of the former we give that of
Torello (near Mahon) which exists in a pretty good state of preservation.
Its height is approximately 10 meters, it being impossible to ascertain its
exact measurement on account of the dense fields of brambles which sur-
round it, and the modern buildings in its neighborhood. Its high or super-
ior door which is reached by some projecting stepping-stones on the out-
side of the talayot, is 1.40 meters high by 1. 00 meter wide; the upper
stone or lintel very well cut, measures 1.50 meters in length, Besides
this are remains of two other talayots completely in ruins, but which
muzlh have been much smaller and some other monuments of the same
epoch.

----------

3. Dolmen and Talayot of Telaty de Dalt. By the name of dolmens,
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sacrificial altars or tables in Minorca are known certain cyclopean monu-
ments almost always composed of two great broad stones, situated, one
vertically or on end, and the other, called the shelf, horizontally and in
perfect equilibrium upon the former, forming a sort of table as the people
have appropriately named it. Aside from these and departing from the
general rule some few there are with two feet or supports, the second of
which some archaeologists believe to be an extra prop to the shelf. If

it be true that the altar of Torretrencada has a second foot which acts as
a prop merely, the same cannot be said of that at Telaty de Dalt in spite
of what has been said, since only an edge of the end which has the foot
beams against the side of the shelf. Was this put there to form a second
table? Some say this, but others say that doubtless they were thrown
down in time and remained in the position in which they are now found,
which is not very probable because the lower edge of the right foot is cut
to a basil or bevel and rests upon a smooth stone, rather wide, showing
that it could never have been placed in equilibrium. Of the sixteen altars
still existing on the island, one of the best preserved is that of Telaty de
Dalt. Its dimensions are as follows: Large altar (?). Right foot, height
2.89 m. width 2.50 m., thickness 0.37 m. Shelf, length 4. 00 m., width
1.50 m., thickness 0.50 m. Small altar or prop (?). Foot, height, 2.83
m., width 0.35, thickness 0.20 m. Upper edge or shelf (?), length 0.75
m., width 0.50 m., thickness 0.30 m. These monuments are encircled
by thirteen menhirs, some standing, some fallen, united or connected by
large blocks forming an irregular circle open toward the north. The
general height of the menhirs is 2 meters approximately, with the excep-
tion of one, which is 2. 70 m.

4. Low Portal of the Talayot of Cornia. One of the most perfect and
most characteristic types of talayots with the low entrance is situated in
the estate of Cornia, (Mahon), the diameter of which is approximately 15
meters and not less than 11 meters in height. The low entrance or infer-
ior door measures 0.80 m. in height and 0.60 m. in width. Within them
are 10 or 12 steps, a stairway which once undoubtedly led to the upper
part of the talayot, but the roof has fallen in and filled up the space en-
tirely. Near this, which is the principal one of the group, are several
remains of artificial caves or cellars, some menhirs and large mono~
liths.

GRAVES AND SMALL MOUNDS

Another natural human inclination is the commemoration of the dead
with some sort of edifice. Ancient man did this, and so do we today.
Ancient earthen burial mounds are found everywhere and are remarkable
only if immense in size, profuse in number, or of perplexing construc-
tion. Since this is a book on the unusual artifact, the thousands of Indian
mounds found by the first American settlers are passed by, as are
similar structures in other parts of the world. Exceptions are made
for burial mounds of peculiar or especially ambitious structure, par-
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licularly passage graves and mounds with pyramidal inclinations.
PPassage graves, with their long entrances, frequently have astronomi-
cal alignments. Pyramidal structures, of course, may be allied to the
larger pyramids of Egypt and America with their astronomical, engin-
eering, and occult significance.

* North America

THE EFFIGY MOUND; A COVERED CAIRN BURIAL SITE IN
ANDOVER, MASS.

Glynn, Frank; NEARA Newsletter, 4:75-79, 1969.

The site is located on the brow of the hill on the 160-180' contour.
Haggett's Pond's elevation is 116'. With leaves down, there is a fine pros-
pect over the 220 acre pond and meadows to the east.

The site was reported by W. B. Goodwin in "Greater Ireland in New
England, " Meador Publishing Co., Boston, Mass., 1945; pages 100-108 and
:1130 the mislabeled photograph on p. 56, actually the site's northeast cham-
Jer.

His exploration entailed (1) photography, (2) a survey of the cairn by
Blizzard & Carrington, (3) breaking out a conerete wall erected in the east
chamber ¢ 1900.

There are various neighborhood legends concerning the Nineteenth
Century exploitation of the cairn in connection with a "Coney Island" at the
pond. The most exasperating of these relates that a small wooden shed was
erected to house "curios' from the site, with a separate admission charged.
It is thought that some of these specimens are in the elusive Follansbee
Collection. The presence today of such rare plants as the heather and may-
[lower rather confirm the story that the site was highly developed as an
arboretum, with a tea house perched atop the east end of the cairn, ete.,
etc. Seven surfaced fragments of an orange flower pot, and a rusted cor-
set stay two inches deep in the north east chamber, were the only modern
evidence produced by the 1951 tests.

The Cairn. As the drawing indicates, the cairn is a large, man-made
agglomeration of stone with architectural features. The stones range in
size from cobbles to three tons. Beehive vaulting to a single large capstone
is employed in the north east chamber. Rectangular slabs roof the east
chamber.

Stone-quarrying techniques evident are splitting and a rude dressing of
protrusions. Implements comparable to those found in pre-historic steatite
quarries were excavated. Sizeable crevices between larger stones were
chinked with smaller ones in the chambers.

19th century activities indicated are (1) carting away of stone nearest
wood-road, (2) modification of the passage and (3) the east chamber.
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Massachusetts burial cairn?

TUMULI IN SOUTHWESTERN PENNSYLVANIA
Carpenter, Edmund S.; American Antiquity, 16:329-346, 1951.

Stone Graves. One ot the most balfling riddles in Pennsylvania
prehistory relates to the reported occurrence in this southwestern
area of whole cemeteries of stone-covered and often stone-lined burial
vaults, apparently unrelated to artificial mounds. Small of size, the
vaults long excited the curiosity of all observers. Although actually
a large number of the graves appear to have been either those of
children or bundle burials, the early settlers both here and else-
where had quite a different interpretation; they were the remains of
a race of dwarfs. Both Smith and Farabee opened a number of these
stone graves, and while Smith found only five perforated canine teeth,
Farabee obtained utterly nothing and could only repeat the statements
of farmers who alleged finding shell beads and copper pendants.
Stone-covered graves opened by Engberg, appear to belong to the
Monongahela aspect and may be unrelated to these large cemeteries.
(p. 345)
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THE STONE GRAVES OF TENNESSEE
Thompson, Alton Howard; American Antiquarian, 23:411-419, 1901.

The stone graves of Tennessee and the adjoining regions are unique
in many respects and present features of peculiar interest to the arch-
neologist. Their structure is, of course the result of environment,
the thin stone slabs being found abundantly in the locality, and being
besides easy to procure the suggestion of their adaptability to the pur-
poses of, sepulture was not unnatural. To a people possessed of such
love and veneration for their dead as these tribes exhibited, the pres-
ence of such an excellent and accessible material was a great conven-
ience.

The contents of these remarkable burial places are also of great
interest in that these are peculiar and to a great extent characteristic.
The pottery is very unusual in sculptural decoration, and is unique in
some of its forms, having peculiarities of its own which are related
in but a limited degree even to that of the mounds further north and
west. The most of it is indigenous in pattern. Flints of wonderful
construction have been found, and also carved shells, copper imple-
ments and ornaments, etc., which are in many respects peculiar to
the stone graves and to the caves and mounds of this region. Some of
these remains are, of course, related to those of the mounds north and
west, but the finest of them are almost unique and are found no where
else but in the stone grave region.

Concerning the method of burial in this region, Dr. Joseph Jones
says, (Aboriginal Remains of Tennessee), '""The ancient race of
Tennessee buried their dead in rude stone coffins or, cists, con-
structed of flat pieces of limestone or slaty sandstone which abound
in middle Tennessee. Extensive graveyards in which stone coffins
lie close together are found in Tennessee and Kentucky, along the river
courses, in the valleys and around the springs. A considerable por-
tion of the city of Nashville has been built over an extensive graveyard
which laid along the valley of Lick Branch. A large number of the
graves have been destroyed in the building of North Nashville, num-
bers being exposed in digging the cellars. Around these graves were
formerly scattered fragments of pottery, arrow heads, stone imple-
ments, etc. The graves, although generally considered as rude
fabrics, nevertheless exhibit considerable skill in their construction.
The manner of burial seems to have been as follows:---an excavation
was made of the proper size and the bottom paved with flat stones.
Then others were placed on edge along the sides and at the head and
foot. These were twelve to eighteen inches wide. The body was then
placed within this rude coffin and with it were arranged painted vases,
ornaments of pearl, beads, various kinds of weapons, large sea-
shells, stone hatchets, flint implements, copper tools and plates,
ete. The top of the grave was then covered over with flat stones.

The top slabs or many of them are now upon the level of the ground,
but were probably originally covered with several inches of earth.
Even yet in the most carefully constructed burial mounds the graves
were covered with a foot or more of earth and to discover their loca-
tion it is necessary to probe with an iron rod. In some localities the
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sides of the tombs stood up above the surface from four to eight
inches, as in the instances described by Bartram. When a number
of coffins were placed together, the side stones of the first frequently
constituted the sides of the second and so on. Many of the stone
graves are quite small and capable of containing only the body of a
new born infant. These small graves were constructed with much care
and they were made of much thinner and smoother slabs than those of
adults, Many of the short, square graves were not over eighteen
inches or two feet in length and contained the bones of adults pitched
in promiscuously. This class of grave containing the bones of adults
packed in a small space were constructed at the general burial festi-
vals, or held the bones of warriors or others which had been trans-
ported from a distance."

It was formerly held that these small graves indicated that that
the people were a race of pigmies, but this erroneous idea has been
thoroughly refuted. Dr. Jones demonstrated that they 'contained
the bones of children who had died during the process of dentition, "
(as was easily proven by the jaws which contained the milk-teeth and
some of the permanent ones in course of eruption), "or adult bones
loosly thrown in, or the bones of small animals.'" Haywood, in his
Natural and Aboriginal History of Tennessee was one of the first to
promulgate the pigmy theory and is the most responsible for its early
prevalence. He says, "A number of small skeletons were discover-
ed near Sparta, White Co., Tennessee. An account of which is given
by a Mr. Lane. These graves were about two feet in length, four-
teen inches wide, and sixteen inches in depth. The graves contained
the small skeletons of human beings much decayed, together with or-
naments and pretty shells and the bones of small animals. One
skeleton as it lay was found to be two feet and ten inches in length."
"From the great numbers of small graves found here, " says Mr.
Lane, all of the same description, it seems to indicate that there
were, in ancient times a race of people whose height was from two
feet ten inches to three feet." The pigmy theory was very extensively
quoted and received until exploded by Dr. Jones. He says, "I myself
examined the bones from fifteen aboriginal cemeteries and have never
discovered a single skeleton of an adult of unusually small stature.

1 have examined graves of all sizes, from those just large enough
for the still-born infant to those containing a skeleton more than
seven feet in length. It is true in many cases the small graves con-
tained either the skeletons of children, or the bones of full grown
adults, which had been deposited in the square stone coffins after
they had been separated from the flesh and disjointed. "

Dr. Troost, in his Ancient Remains of Tennesse, after examin-
ing six extensive burying places about Nashville says, "I have opened
numbers of these small graves and found them filled with a parcel of
moulded bones which belonged to common sized men. Indians have
burying festivals when they collect the bones of those slain in battle
and preserved against such an occasion: and thus, in my opinion,
originated those small graves which were attributed formerly to
pigmies.' (pp. 411-413)
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A STRANGE CAVERN
Anonymous; American Antiquarian, 13:180-181, 1891.

The residents of East Union, Ohio, several miles east of Wooster,
nre considerably worked up over the discovery of a cave near the village.
J. M. Davis, Will 8. Grady and Alexander Hunter, while out hunting,
chased a rabbit into a burrow on a hill near the line of the Cleveland,
Akron & Columbus railway. Determined to secure the game, they pro-
cured a mattock and shovel and proceeded to dig it out. After excavat-
ing the earth to a depth of about four feet they uncovered a curiously
ghaped stone, upon which were the evident marks of human workman-
ship. Examining it closely it proved to be a piece of rock resembling
granite in color and nearly as hard, three feet square and covered on
its upper side with rude engravings of human heads, arrows, hearts
and fishes. Abandoning the rabbit, they called to their aid Peter Law-
rence and Simon Buch, who were at work near by, and succeeded in
raising the stone upon its edge. It proved to be about seven and a half
inches in thickness, and on its under side was a rude picture of the sun,
in the center of which are a tomahawk and pipe more deeply engraved.
The stone itsell closed the opening into a subterranean chamber, which,
with the aid of a ladder and lantern, was found to be in the form of a
cubical cistern (perfectly dry), ten feet high, ten feet wide and ten feet
long, carved in solid sandstone, with exquisite precision, and contain-
ing a few arrow-heads, stone pestle and mortar, the remains of a fire,
and in the northwest corner, sitting in an upright position, a human
skeleton, in a good state of preservation, with circlets of copper about
its neck, wrist and ankle bones. Its eyeless sockets were turned to-
ward the entrance, and looked sad and ghastly.

sse s e

WHAT ARE THE BURNT ROCK MOUNDS OF TEXAS?
gezlle%r, J. Charles, and Campbell, T. N.; American Antiquity, 7:319-

In the Edwards Plateau and Trans-Pecos regions of southwestern
Texas are a large number of archaeological sites which have been re-
ferred to as "burnt rock mounds.' Although this name is now well
established in the archaeological literature of Texas, one looks in
vain for a satisfactory statement concerning the origin and nature of
these rather unusual sites. Quite a number have been excavated, but
as yet few detailed reports on individual sites have appeared. The
authors of recent reports assume that the term "burnt rock mound"
is well understood and, although implying that it represents a distinet
culture trait, do not explain what it means. It is evident that many
archaeologists do not understand its meaning, for at recent archaeo-
logical meetings outside of Texas the writers of this paper have fre-
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quently been asked, "Just what is a burnt rock mound ?" In view of
this, it seems advisable to put on record a brief summary of what is
known at present about the formation of these sites.

Burnt rock mounds are low eminences or knolls which are made up
of thousands of densely packed angular fragments of limestone or other
available country rock. They also contain varying amounts of soil,
charcoal and ash, snail and mussel shells, animal bones, artifacts,
and occasionally human burials. In outline, these mounds are circular
or oval and, in size, they vary from a few square yards up to several
acres. The thickness of the deposit also varies greatly, but even in
the larger mounds it rarely exceeds six or eight feet.

Some of the largest and best known of the burnt rock mounds are
situated in the eastern part of the Edwards Plateau, notably along the
Balcones escarpment. Here they occur in two different physiographic
positions: (1) on bedrock or on residual soil near streams and springs,
and (2) on the alluvial terraces of stream valleys.

Pearce, who excavated a number of these sites in the vicinity of
Austin, published the first description of a burnt rock mound in 1919.
Neither Pearce nor those who follow regard these sites as mounds in
the sense of having been purposefully constructed by man. All agree
that the mounds grew by accretion incident to occupation. Pearce
states:

The general contents of the mounds force the conclusion that
they are largely kitchen-middens in origin. Limestone slabs

were probably placed about fires to keep the fire together and

for cooking and boiling water. After beingheated a few times,

a rain would cause them to break into small fragments that were

no longer serviceable. These were then thrown back in a heap

and new slabs placed in and about the fire. To the heap was

also added the rejects and fragments from the making of flint

implements.

The limestone referred to is derived from Cretaceous formations
which crop out obtensively over the Edwards Plateau. The dark gray
color of the limestone fragments from the mounds is due to contact
with fire, and the angularity is a result of thermal fracturing. All of
the evidence supports Pearce's conclusion that burnt rock mounds are
accumulations of hearthstones. However, Pearce does not explain
why hearths should continue to be built in the same places, so that burnt
rock mounds would be formed. Wilson accounts for all burnt rock
mounds in terms of their use in the preparation of sotol for food, but
this hardly explains why the same places should be used continuously
or repeatedly. Furthermore, sotol does not grow in the eastern part
of the Edwards Plateau, where some of the largest burnt rock mounds
occur.
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AN INDIAN CAIRN
Anonymous; Scientific American, 3:234, 1848.

On the road to Oregon about one hundred miles west of Fort
Laramie there is a pile of stones about 200 feet high, and three
hundred feet in circumference at the base. The stones vary in size
[rom the size of ones thumb to that of a water pail, all placed as
regular as masonry. This could not have been a freak of nature.
They must have been piled up by men to commemorate some great
event---but by whom and for what purpose who can tell ?---A short
distance from this pile are two large rocks about twenty feet apart
and 50 feet high. The opposing surfaces show that they were once
united, but thrown apart from some convulsion of nature.

Independence Rock, on the same route is an immense pile, cover-
ing 20 acres of ground and is 3000 feet high. On one side it is broken
and falls off. From the top you can see hundreds of miles.

On the side of this rock next the road are ten thousand names
of men or emigrants who were going to Oregon.

In the top of it is a large hole or reservoir, that will hold six
or eight barrels of water. There are also holes in the side that form
complete rooms. On the walls of these rooms are written a great
many names. At the foot of the roek runs the Sweet Water river a
beautiful clear stream.

DATA ON THE STRUCTURE OF PRECOLUMBI
MOUNDS IN THE TAMPICO REGION, MEXICO ' ' AoTEC

%léié, John M.; Royal Anthropological Institute, Journal, 56:231 -238,

Large numbers of artificial mounds are scattered throughout the
Tampico distriet of Mexico, extending from Xicotencatl, about 140 kilo-
metres north-west of Tampico, in the State of Tamaulipas, and to the
Tuxpam River some 150 kilometres southward in the State of Vera Cruz.

These mounds belong to the Huastec civilization. They usually occur
in groups among which the largest individual mounds reach a height of 5
or 6 metres with a diameter at the base of 9 to 11 metres. In the vicinity
of the larger mounds lie several of an intermediate, and many of small
size down to a metre or less in height.

With a view to finding out whether the mounds had any definite align-
ment or relation to one another it was decided to map two separate groups
in different localities.

A prominent series of these Huastec mounds occurs in the Hacienda
Santa Fe, near Topila, on the south bank of the Panuco River, about 23
kilometres south-west of Tampico. They were formerly mapped by the
author and reproduced by Dr. Staub.
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In 1925 it was decided to re-map them, the work being undertaken by
Mr. Cecil Drake. The general trend of the mounds is N. 20°E. The
group as a whole surrounds a centre court 85 metres long in a north to
south direction, and 35 metres wide from east to west. The tallest
mound, ''22.1," in the north-east, has a height of 7 metres. A small
trench cut in the northernmost of the two latter mounds shows the pre-
sence of horizontal cement flooring in the structure. Five floors in all,
2 em. to 3 em. thick, were seen, respectively, 20 ecm., 30 em., 105
cm., 160 em., and 180 em. from the top of the mound. The cement
floors contained fragments of charcoal, and the material was evidently
obtained from the sandy limestones, of Oligocene age, in the neighbour-
ing hills. The mounds themselves have been built up from the soil of
the immediate neighbourhood. To the east of the mounds, in the road,
much broken pottery is visible, and small arrow-heads of flint and obsid-
ian have been found.
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Section of a Huastec mound, Tampico, Mexico

The following generalizations can be made:---In building Huastec
mounds any material conveniently available was used---shell, stone
slabs, and, as previously mentioned, even asphalt from seepages. In
the alluvial sections of the Panuco Valley, no other material being avail-
able, only soil entered into the construction of a mound. The present
rounded or conical outline of the mounds is due to time and natural de-
gradation.

The general aspect of Huastec mounds having been discussed, men-
tion will be made of two interesting discoveries in Mound E.

On June 20th, 1925, the writer was advised by Mr. Charles McNair
that, on a visit to the mounds in the Colonia Flores, he had seen evidence
of a painted design on one of the cement floors of Mound E. As the mounds
were being cut down by the municipal authorities, and the floor with the
design destroyed by the passage of cart-wheels, it was decided to make
a drawing of the object immediately. For the accompanying drawing Mr.
G. F. Kaufmann is responsible. The design appeared to have been first
executed in a reddish colour with a second coat of black paint over the
former. The design had a total length of 270 em. from east to west, and
a width of 135 ecm. in a north to south direction. The drawing is, of
course, more perfectly executed than the original, but all possible care

Graves and Small Mounds 37

was taken to note or count the number of divisions in the '"ladder-like"
arrangement. The centre of the design consisted of an inner circle of

25 em. to 36 em. diameter divided into 24 segments. These segments
were not quite equal, due to the roughness of the execution. The inside
of this eirele was joined by a ladder arrangement of six divisions in a
north to south direction. On the outer circumference, connection was
made on the east and west sides with a larger segmented circle of 49 cm.
lo 62 em. diameter. This circle was divided rather unevenly into 34 set-
ments. Connection was made by two lines between the larger circle and
the rectangular part of the rest of the design. The drawing is self-
explanatory, so that [urther description need not be entered into.
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Painted design on floor of a Huastec mound

An exposure of part of the immediately underlying cement floor
showed that there was another painted design below the one described
above. As it was quite obvious that the remainder of the mound would
be destroyed when excavation was resumed by the workmen on the follow-
ing Monday morning, it was decided to peel off the upper floor and ex-
pose the design below. This was done on June 21st, the drawing of the
design being undertaken by Mr. Cecil Drake. It was similar in general
outline to that on the floor above but more complete, as it had not been
subject to the passage of cart-wheels, etc. It was slightly smaller than
that in [the figure], being 250 cm. long from east to west, and 128 em.
in width. The position with reference to the points of the compass was
approximately the same in both instances. In the second design the sides
adjacent to the extreme corners were square with reference to one an-
other, whereas on the upper floor the connecting lines formed a slight
angle. The inside of the squares where the lines cross or intersect were
painted in solid. This ean be noted on the photographic reproduction of
the north-west corner.

The writer is not able to state the purpose or use the pre-Columbian
Huastecs had for these drawings. Until further research has been done
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and more evidence is forthcoming it must be largely a matter of conjec-
ture. At first glance the designs suggest something like the games now
known as ""Ludo' or "Parchesi."

ce e s

e Pacific Islands

ON THE TOMBS ON THE ISLAND OF ROTUMAH
Wood, W. W.; Anthropological Institute, Journal, 6:5-6, 1876.

On reading Lieutenant Oliver's paper on ""The Megalithic Struc-
tures of the Channel Islands, " I bethought me of some notes and
sketches made years ago on the Island of Rotumah, in the South Paci-
fic Ocean, where I met with some curious stone tombs, composed of
masses so large that it was difficult to conceive the means by which
the natives had been able to move and arrange them. The Island of
Rotumah is an outlier of the Fiji group, though at a considerable dis-
tance to the north. The natives are of a different race and lighter
colour than those of the Fiji's, and are distinguished (or were) for
their amiable and inoffensive manners. The island is a small one,
and not very high, except towards one end, where there is a precipice
overlooking the sea, with a large flat terrace at its base, overflowed
at high tide.

The megalithic monuments on the principal island were not far
from the beach, near some very fine old trees. The tombs consist-
ed of a low platform of earth, enclosed by slabs of stone set verti-

Rotumah tomb, showing massive stone blocks (no dimensions
given in article)
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cally, and in the centre one or more huge stones of irregular shape
-~-mere masses of rock---some of which must weigh many tons.

I'he natives seemed shy of giving any information respecting these
curious structures, and from a European, who had settled on the
laland, we could only learn that they were tombs. The remarkable
point was that these simple people should, without the aid of machin-
ery, have been able to raise and arrange these great masses of rock.

Tes s e

NOTES ON THE ANTIQUITIES OF TONGA

Iggénason, Basil; Royal Anthropological Institute, Journal, 32:81-88,

The monuments in Tonga that have a claim to antiquity are the follow-
ing:=——(1) The Haamonga stones near Kolonga (East Tongatabu); (2) The
artificial hill near Holeva at the mouth of the Mua Lagoon and similar
mounds in various parts of the group; (3) The Langi, or tombs of the
sacred kings (Tui Tonga) at Mua.

(1) The Haamonga stones have been so often described that I shall
only deal here with the question of their antiquity. The common tradi-
tion among the natives is that they were erected by the god Maui with
stones that he brought in a giant canoe [rom Uea (Wallis Island), which
is equivalent to saying that they know nothing at all about them, for on
the principle of omne ignotum pro magnifico, Maui is made to take the
credit for everything that they cannot explain. It is further alleged that
in the reef at Uea the holes from which these stones were quarried may
still be seen, and that the stone is of a kind not found in Tonga. This
is not the case; the stones are, in my opinion, merely weathered coral,
similar to that used in facing the Langi at Mua, but more roughly cut.
Similar, though smaller, blocks may be seen on the reel where they were
left lying ready for removal by the stone-dressing caste. In the Voyage

of the "Duff" (1799), p. 283, the then Tui Tonga, Futtafaihe (Fatafehi

Fuanu Nuiava) stated thatl the stones of the Langi were brought in a double
canoe from the island of Lefooga (Lifuka) in the Haapai group; possibly
some of the smaller stones were so brought, and the fame of the exploit
gave rise to the Maui myth.

Such stone is soft enough to be cut with the chisel and the handsaw
when it is newly quarried, but, after a very few years of exposure to
the weather, the lime forms upon it an external crust of surprising hard-
ness. I believe that the Haamonga stones were quarried from the reefl
opposite their present situation, and set up by means of inclined planes
of earth. Their purpose will always remain a matter of conjecture. At
first sight they suggest a gateway to some sacred spot inland, but I have
examined the bush for some distance in their neighbourhood, and have
found no trace of ruins, or stones of any kind. Moreover, the memory
ol sacred spots dies very hard in Tonga, and the natives do not believe
them to have been a gateway. 1 have lately received [rom Mateialona,
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The Haamonga Stones, Tonga

the Governor of Haapai and cousin to the king, a letter in answer to one
of mine on this subject. He says: "Concerning the Haamonga of Maui,
they say forsooth that a Tui Tonga (the sacred line of chiefs), named
Tui-ta-tui, erected it, and that he was so named because it was a time
of assassination. And they say that he had it built for him to sit upon
during the Faikava (ceremony of brewing kava), when the people sat
round him in a circle, and that the king so dreaded assassination that
he had this lordly seat built for himself that he might sit out of the reach
of his people. And this, they say, is the origin of the present custom of
the Faikava, it being now forbidden for anyone to sit behind the king"
(the presiding chief sits at the apex ol an oval). Mr. Shirley Baker told
me that he believed the Haamonga to have been erected as a fakamanatu
(memorial) to the son of some Tui Tonga, a view that finds support in
the fondness of Tongan chiefs for originality in the burial ceremonies of
their near relations---witness Mariner's account of the funeral of
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Finau's daughter (vol. i, p. 373)-—-but on the other hand native tradi-
lions generally have a kernel of truth, and the legend of Tui-ta-tui and
its consequences finds an analogy in our own custom of guarding against
an assassin's dagger at the drinking of the loving-cup.

I have, unfortunately, mislaid my notes containing the measurements
of the Haamonga stones, but in 1884 the passengers of the SS. Wairarapa,
on a yachting cruise from New Zealand to the South Sea Islands, publish-
ed an anonymous pamphlet entitled The Wairarapa Wilderness, from
which the following detailed account of the monument and its dimensions
is extracted:---

"The shape of the monument at first sight appears to be identiecal
with the form so well known at Stonehenge, namely, two upright stones
with a third one lying across the top of them, but a moment's observa-
tion shows a very marked difference. Instead of the upper one being
merely superimposed, in this case it is carefully inserted into the other
two. A groove about two feet wide has been cut in each upright stone,
and the upper stone, which has been carefully cut to the right size. has
been placed in it, so that the ends are about flush with the outside of the
perpendicular stones, while the top is about flush with the top of the
stones; but, owing to the easternmost stone being a little lower than the
other one, probably from breakage, it rises a little above il on that side.
The horizontal stone lies east and west, and it is noticeable that, either
by accident or design, there is a slight though perceptible inclination of
the faces of the perpendicular stones towards the north, i.e., the north
end of the opening between the stones is slightly narrower than the south
end. On the centre of the top of the horizontal stone a hollow has been
scooped out about the size of a cocoanut shell, and about 1-1/2 inches
deep, though whether this hollow has been part of the original design,
or has been made at a subsequent period, it is impossible to say. Owing
to the pressure of time and the absence of any correct tape or ruler, the
measurements taken must be considered as approximate; they are, how-
ever, roughly as follows:---Height of the perpendicular stones, 14 to
15 feet; depth of the horizontal stone, 4 feet 6 inches; distance between
the perpendicular stones, 10 feet; base of the perpendicular stones,
north-east side, 4 feet, north-west side, about 12 feet, or probably
less; breadth of the perpendicular stones at the top, 7 feet, probably
more. Thus it will be seen that the space contained between the three
stones is nearly a square, if not absolutely so....It seemed that there
were some indications of a trench on both the north and south sides, and
also that the trenches were part of a large circle, the stones being at
the northernmost end (the end nearest the sea), but these indications
are so faint that without further examination it would be impossible to
pronounce with any certainty upon this. The stones are situated about
80 vards from the seashore."

Age.---The fact that no detailed tradition of the origin of these stones
survives does not argue any great antiquity. Mr. Abraham Fornander,
il is true, professes to have traced traditionary Polynesian history for
more than ten centuries, but my experience is that, beyond a doubtful
list of kings' names, tradition does not carry us back for more than
seven or eight generations, and that beyond this limit we are apt to step
into the region of mythology. The name of Tui-ta-tui does, however,
occur in Mr. Moulton's list of the Tui Tonga, as preceding Takalaua
(circa 1535) by eight generations. In historical times the generations
of the Tui Tonga averaged twenty-seven years, and on this computation
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Tui-ta-tui was living in 1319. But in those troublous times the kings
must have trod closer upon one another's heels, and Tui-ta-tui's reign
may more plausibly be assigned to the latter half of the fourteenth
century.

But though the Haamonga monument is thus assigned by native tra-
dition to the fourteenth century, there are considerations which point to
the later date. For the quarrying and mortising of stones weighing some
50 tons apiece the craft of stone-cutting must have been fully developed.
In Mariner's time (1810) the Tofunga ta maka (stone-vault masons) were
caste apart, but the despotic power of the chiefs was then declining, and
they were not called upon to execute any notable public work. Their
greatest achievement was the larger of the two Langi built in the reign
of Telea, of which one contains his body, and the other is still tenantless.
If this Telea is identical with Uluaki Matatelea, the successor to the king
who entertained Tasman in 1643, the craft of stone-dressing may be said
to have reached its culmination at the end of the seventeenth century.
The Langis of the kings earlier than Telea are poor in comparison, and
the stones are small, irregular, and roughly quarried. It is therefore
diflicult to conceive that so fine a work as the Haamonga can have been
executed by craftsmen who could not build a decent tomh for their kings,
unless the craft of quarrying had declined between the fourteenth and the
seventeenth centuries, and had had a renaissance, which would be con-
trary to all our knowledge of native craftsmanship. Yet, when one is
left to choose between a definite native tradition on the one hand and
probability on the other for the assignment of a date, I would prefer the
tradition. If the Tongans had invented the story as a mere expression
for antiquity they would not have pitched upon Tui-ta-tui, about whom
nothing else is recorded, in preference to Takalaua, Kau-ulu-fonua-fekai,
or any of the kings who loom large in traditionary history. Whether the
Haamonga was built for a throne or for a memorial, doubtless it is con-
nected with the reign of Tui-ta-tui, who lived in the fourteenth century.

(2) The Artificial Hill near Holeva.---This is, I think, the first
time that attention has been called to what I believe to be the oldest mon-
ument in Tonga. Among the mangroves on the western side of the en-
trance to the Mua Lagoon and about half a mile south-east of the Roman
Catholic Mission station at Maofanga, near Nukualofa, there is an arti-
ficial hill about 15 feet high. The mound is so heavily timbered that its
real character can only be seen by visiting it, which few people do, as
it lies at some distance from any road, and it can only be approached at
low tide. I made a second and more careful examination of it in May,
1900. Leaving the beach road at the ford at Holeva Point (the place
where Captain Cook pitched his instruments in 1777, naming it Observa-
tory Point in his chart), we rode along the reef left bare by the tide un-
til we came to a sort of wharf or causeway, which slopes down to high-
water mark on the western shore of the lagoon. The causeway was built
of coral lumps about the size of a man's head, about 6 feet wide on the

top and from 40 to 60 feet long, sloping gently upward to the summit of
the hill, and gradually widening to 12 feet. The hill itself is roughly
guadrilateral, with rounded angles and almost perpendicular sides. It
appears to be built entirely of rough lumps of coral, just as they are
taken [rom the reef, but so carefully laid that, except in a few places,
none had fallen out. The summit was quite flat and covered with black
mould. It was so choked with undergrowth and creepers that it was im-
possible to measure it accurately, but it seemed to be about 60 feet from
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north to south and 40 feet from east to west. The causeway joined it
about the middle of the eastern side. In Captain Cook's time it was
"overgrown with low trees and shrubs, " but the trees at present growing
on it did not seem to be more than thirty or forty years old. In Cook's
Third Voyage, vol. i, p. 289, it is described as follows:~--"At this
place is a work of art which shows that these people are capable of some
design and perseverance when they mean to accomplish anything. This
work begins on one side as a narrow causeway, which, becoming gradu-
ally broader, rises with a gentle ascent to the height of ten feet, where
it is five paces broad, and the whole length twenty-four paces. Joined
to this is a sort of circus whose diameter is thirty paces and not above
a foot or two higher than the causeway that joins it, with some trees
planted in the middle. On the opposite side another causeway descends,
but this is not above forty paces long, and is partly in ruin. The whole
is built with large coral stones with earth on the surface, which is quite
overgrown with low trees and shrubs, and from its decaying in several
places seems to be of no modern date. Whatever may have been its

use formerly, it seems to be of none now, and all that we could learn

of it from the natives was that it belonged to Poulaho, and is called
Etchee.'" On p. 357 of the same volume Cook describes another of these
mounds in the island of Eua: "On the most elevated part of the whole
island, we found a round platform, or mount of earth, supported by a
wall of coral stones. ... Our guides told us that this mount had been erect-
ed by order of their chief, and they sometimes met there to drink kava.
They called it Etchee.'" Again on p. 262 he describes similar mounds in
the islands of Lifuka and Holeva in the Haapai group. At the foot of the
former, he says, stood a stone which must have been hewn out of coral
rock. It was 4 feet broad, 2-1/2 feet thick, and 14 feet high, "and we
were told by the natives that not half of its length appeared above ground.
They called it Tangata-arekee (Tangata eiki Chief). ... that it had been
set up and the mount raised in memory of one of their kings. "

During my visit I questioned both Tungi and Fakafonua, the principal
chiefs of this district and the repositories of much ancient lore, but
neither was able to tell me anything about the hill on the Mua Lagoon.

In the letter before referred to, however, Mateialona writes as follows:
--~-"Concerning the matter you have written about, namely, the origin

of the series of mounds in Tongatabu and Haapai, which we in Tonga

call the Jia. The Jia at Holeva, now used as a rifle butt, is attributed
to a Tui Tonga of a very remote period, who ordered the people fo

erect this Jia and called it Suimafua'uta. The numerous Jia that are
near Maofanga belonged to his daughter, and are ascribed to a feast that
used to be celebrated by the chiefs of old time.' This is tantamount to

a confession that the Tongans have no definite traditions about the Holeva
mound, for if anyone could have got hold of a tradition it would have been
Mateialona, who is very intelligent and takes some interest in antiquities.
I have no doubt that the word Jia is identical with Cook's "Etchee." The
J, which is now pronounced S, was used in Mariner's time as a hard Ch.
Even in my time a few of the old men so pronounced it. Cook would have
heard the word prefixed with the article '"Koe Chia," or " 'ae Chia, " and
he would easily mistake the last syllable of the article for part of the
word, and have written it down as Echia or "Etchee." T am not sure of
the etymology of the word, for the only Jia with which I am acquainted is
an archaic word meaning ""good, "' used ironically for bad or indifferent.
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It is probably connected with the Marquesan word for a public meeting-
house, spelt "Ti'' by Herman Melville ("' Typee, " p. 169).

R

* Asia

PREHISTORIC JAPAN
Baelz, E.; Smithsonian Institution Annual Report, 1907, pp. 523-547.

A particular form of grave is represented by the imperial graves
(Jap. '"Misasagi") of the dolmen period. They would be more appro-
priately termed princely graves, since they do not oceur only in cen-
tral Japan, where the Emperor always lived, but also in all the dis-
tricts where dolmens abound, and which must be considered as the
seats of great feudal princes. These graves are often only a kind of
unusually large dolmen mounds, yet they are prominent not only by
their often enormous dimensions, but they have other peculiarities.
In contrast to the position of the dolmens on hills, these graves lie
principally on plains. They are double mounds of a characteristic
form (as the accompanying figure by Gowland shows), consisting of
a trapezoidal mound flat on top and often terraced, joined to a higher
circular one likewise flat on top. Around the whole structure runs a
large ditch or moat. The orientation of the long dimension is east
and west. The entrance to the dolmen is in the south side about a
third or half way up the circular mound. It contains one and often
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Section of a Japanese imperial grave
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two stone or terra cotta sarcophagi. At other times the sarcophagi
are buried in the mound without any real dolmen structure. The whole
mound is surrounded at different levels by several rows of short,
broad, hollow tubes of terra-cotta placed close together. The total
number of these often runs up into the thousands. The terra cotta
figures, called Tsutshinigyo (earth figures), are also found here, but
only a few are preserved, since most of them soon crumble away in
the open air.

An idea of the enormous labor which the erection of such grave
mounds entailed may be obtained [rom the fact that one of these
misasagi with its moat covers not less than 200 acres.

The distribution of the dolmens is interesting and at the same
time gives an idea of the political and social state of affairs at that
time. A glance at the map shows that geographically Japan is divid-
ed into two almost equal parts, a western hall (somewhat south, to
be sure), which includes a part of the main island and the great islands
Kiuschiu and Skikoku, and another halfl running almost north and south,
which is made up of the larger part of the main island and of Jezo.
The two parts are joined almost at right angles by a broad isthmus at
136-137° longitude east of Greenwich and 34-35° northern latitude.
This isthmus forms an important ethnical and civilizational boundary.
The bronze culture is absolutely and the iron culture nearly confined
to the country west of the isthmus. Northward of it is the main region
of neolithic culture; only here are found the well-finished stone weap-
ons and neolithic human clay figures in any quantity. In this large
northern territory we find, however, one well-circumseribed oasis
of iron-age culture with dolmens---the fertile plain around Tokio
with the surrounding mountainous country.

Besides this isolated group in the north, we can distinguish five
other centers for the dolmens, two of which lie in the great southern
island of Kiushiu. The smaller one is near the Pacific, in the prov-
ince of Hiuga, where the grandfather of the first Emperor is supposed
to have come down from heaven and whence he is said to have started
on his victorious march. This took him first to the north of the
Kiushiu. Here we find the second large dolmen region, including the
island of Tsushima and the provinces lying opposite the southern
point of Korea, a region where bronze weapons are especially fre-
quent. This region was afterwards for a thousand years the seat of
powerful vassals, who were often enough arrayed against the imperial
court. From here, according to the Japanese annals, the first Em-
peror continued his journey across the bay of Shimonoseki to the main
island and marched along the shores of the inland sea. On this road
we encounter a third dolmen center in the province of Bizen. The
conquest at last reached its goal in the central provinces, the Gokinai,
which were from then the seat of the imperial rule for more than two
thousand years. It is no wonder then that we find here the fourth and
largest of the dolmen centers.

The fifth lies along the northwest coast of the principal island in
and around the province of ldzumo, where, as mentioned above, the
conquerors already found a civilized people. The sixth is that in and
around the Tokyo plain.

45
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Thus the legendary stories of ancient Japanese history are cor-
roborated by the archeological finds. From these we learn that the
invaders, a people in the iron-age culture, took possession of the
fertile coast stretches in the southwest and spread out to the east and
north along the ocean. In Yamato and Idzumo they encountered or-
ganized communities of a cultivated and probably related race; these
they subdued only after a fierce struggle. The regions where we find
the Dolmen centers were ruled by feudal princes who for a long time
recognized the Emperor only as primus inter pares, since they were
buried in a similar manner as the Emperor himself. Their power was
gradually absorbed by the emperors in Yamato, and at last these were
able to proclaim themselves ''sole rulers by the grace of the gods."

The period of the imperial mounds as well as of the common dol-
men mounds which are found in groups of 10 to 200 at the foot or on
the slope of hills, probably began at least in the fourth century B. C.,
perhaps a good deal earlier. Its end is fixed about the year 700 A.D.,
since at that time an imperial edict was issued forbidding this form of
burial. Cremation was then inaugurated under the influence of Budd-
hism.

It is noticeable in connection with the Japanese dolmens that (1)
they are found in neither the stone nor the bronze age, but belong
exclusively to the iron age; that (2) they are always of a megalithic
nature, simple stone vaults or so-called cists not having been found
so far in Japan, although they are numerous in Korea; and that (3)
the country where they are found is entirely isolated from all regions
with similar structures. It is necessary to go as far as the Caspian
Sea or to the northern part of India to find anything like them. But
their most similar counterparts existed in prehistoric Northern Europe.
(pp. 538-547)

*» Middle East

THE TUMULI OF BAHREIN
Cornwall, P. B.; Asia and the Americas, 43:230-234, 1943.

On Bahrein Island, in the Persian Gulf, there exist acre upon acre of
round burial mounds. Usually referred to as "tumuli, " these mounds ex-
ceed fifty thousand in number and cover a considerable portion of the
northern half of the island. Some are only a few feet in height and diam-
eter, but others resemble small pyramids, being as high as 30 feet, and
having a diameter at the base of 76 feet or more. In general the mounds
are so close together that only a few yards separate one from another, and
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at a little distance they present the appearance of a great, rolling sea of
gravel heaps. Until very recently nothing quite like these tumuli fields
was believed to exist anywhere else.

sra s E e e

The bulk of the island tumuli---those once labeled Phoenician---fall
into two categories: first, a small cairnlike rock mound, usually not over
four or five feet high, found principally on the heights near the central
basin; second, a larger type constructed of dirt and limestone chips, which
includes the so-called "pyramid mounds.' On the average these gravel
tumuli are two or three times the size of the rock mounds and, unlike them,
are nearly always found closely grouped together on level or slightly slop-
ing ground and at a distance from the central basin.

5 MILES

Distribution of Bahrein tumuli

The shape of a Bahrein tomb chamber is quite distinctive. Occasion-
ally it is little more than an oblong cist---8 or 9 feet long by 3 feet wide
and 3 feet high---with a simple doorway; but usually it is larger and has
from one to four corner-recesses. As a rule, these recesses are small
and empty, but in the really large tombs they are like anterooms and
sometimes contain a skeleton. If there is only one recess, it is invariably
in the northeast corner. No wholly satisfactory explanation for the re-
cesses has yet been offered. It hardly seems likely that the Bahrein
tombs were intended to reproduce the houses of the living, being simple
or complex according to the rank or wealth of the individual. They are
more apt to have some special religious significance.

...... .
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o Africa

BURIAL MONUMENTS OF NORTH AFRICA
Anonymous; Scientific American, 85:248, 1901.

In North Africa are found two great burial tumuli or mausoleums,‘
which date even before the Roman occupation, and were, no doubt, built
by the native kings of Mauretania and Numidia. The first of‘these,
shown in the engraving, it situated near the coast of ‘the Medlterrane‘an.
about thirty miles from Algiers, and was at that perlgd near ‘the ancient
port of Caesarea (now Cherchell). It stands upon a high hill in the ;
narrowest part of the Sahel range, and thus dominates [:he surrounding
country. Its form is that of an enormous cylinder resting upon a square
foundation and surmounted by a cone-shaped part which is built up of a
series of steps reaching to the summit. At the base it measures 197
feet in diameter, and its present height is 102 feet, but it must have been
over 120 feet high originally. For the construction, cut stone of large
dimensions is used---disposed in symmetrical order and united by
tenons of lead. The lower part is ornamented with sixty semi-circular
pilasters, which appear to be applied against the wall, but really_ form
part of it. The pilasters had Ionic capitals and supported a cornice of
simple profile. At the four cardinal points were four or'ngmental panels
or false doors, whose moldings imitated by their disposition a great cross
inclosed in a frame. Before the eastern panel, and perhaps attached to
the body, was an exterior structure or portico of ref:tangular :ahape. of
which only the base remains. This monument remained an enigma fo? a
long period. The Arabs called it Kbour-Roumia, or Tom_b of the Chris-
tian, on account of the cross upon the northern panel, which was still
preserved, and their imagination invented many legends in which were
associated buried treasure, fairies and sorcerers. In the :f)i?cteenth
century these legends were added to under the Spanish dominion, and
it was assigned as the burial place of different important personages,
but all without the slightest foundation. These legends excited the Pacha
Salah-Rais (1552-1556) to try to find the hidden treasure, and he had the
monument cannonaded; but, although he made a large breach in the
western side, he was not able to lay bare the chamber containing the
riches. Later on, Baba Mohammed ben Otsman, pacha o_f Al_giers
(1766-1791), demolished the revetment wall on the east side in the same
way, but without any better result. What was more destructive to the
monument than the cannonading was the removal of the lead tenons to
make bullets, and thus a great number of the stones were overthrown.

The first regular excavations were made in 1865-66 by Berbrugger
and McCarthy under Napoleon III. They cleared away a part of the outer
wall, and made soundings to find an internal cavity, but it was only after
four months that it was found. By a tunnel under the south panel they
arrived in a vast gallery, admirably preserved, and thus discovered the
internal arrangement of the structure. The entry is a low, rectangular
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opening below the ground and in the foundation masonry, in the rear of
the rectangular structure previously mentioned. It was closed by three
stones which were flush with the rest of the masonry. Beyond the en-
trance is a sliding door formed by a flat stone moving up and down in
grooves, which could be held up by posts. After a short and low corri-
dor, another such door leads into a vaulted chamber 16-1/2 feet long,

8 feet wide and 11 feet high. On the right-hand partition are sculptured
in rather primitive fashion a lion and lioness facing each other above a
second corridor. The latter is also closed by a stone door. At a short
distance a stairway of seven steps leads up to the main gallery, which
is on a level with the ground. This gallery is 6 feet wide and 7-1/2
high, and was lighted by lamps placed every 10 feet in niches, and
traces of the smoke may still be seen. After making almost the entire
circuit, the gallery turns abruptly and comes to the center, reaching a
narrower corridor with a sliding door like the first. Beyond this is a
small vaulted chamber 12-1/2 by 4-1/2 feet. A few beads of precious
stone and pieces of jewelry in a vitrified material were found here.
Another corridor with sliding door leads into the main chamber in the
center of the monument measuring 10 by 12-1/2 feet. The three walls
opposite the door have each a small niche. Unfortunately, nothing
whatever was found in this vault. The gallery, chambers and corri-
dors are paved with large flags and built of well-cut stone. The body
of the monument is solid, and consists of rough stone and tufa blocks,
irregularly placed and joined by a mortar of red or yvellow earth. It
was found that the monument had been entered once, or perhaps sever-
al times, for the purpose of pillage. The stone doors were broken,

and whatever objects it contained were carried off long ago.

* Europe

THE BEE-HIVE TOMBS OF MEZEK
Filov, B.; Antiquity, 11:300-305, 1937.

Some important archaeological finds have been made in the course of
recent excavations in Thrace, throwing a completely new light on its rela-
tions with Greece. Among the most important are the tholos-tombs or
bee-hive tombs (Kuppelgraber) of Mezek.

Mezek is a village in southern Bulgaria, quite near the Greek fron-
tier; it lies at the foot of the easternmost outlier of the Rhodope range,
about 6 km. southwest of the railway station of Svilengrad, from which
it can easily be reached in a car. Several tumuli can be seen near the
village, chief among them being the hill called Mal-Tepe (the 'hill of the
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treasure'), 14 m. high and about 90 m. in diameter.

It has been established that the hill was originally encircled with a
strongly built krepis of huge flagstones, of which only slight traces re-
main. The entrance to the burial-place (1.55 m. wide and 2.62 m. high)
was closed with great stone slabs; only the uppermost of these sla‘bs is
missing, and it is demonstrable that this was removed or bro!_ﬁen in
ancient times. A grown man could easily creep into the interior through
the aperture so formed. On either side of the entrance were unimportant
remains of late buildings; their function is not clear, but they show that
from the beginning the structure was not completely filled in, and that
its entrance was kept open for a long time, which suggests repeated use
of the burial-place. [

The total length of the burial-place itself is 29.95 m.; it consists
mainly of a passage 21.50 m. long, 1.55 m. broad, and 2.60 m. high..
This passage is also constructed of huge flagstones (rhyolite and rhyolite-
tufa), joined horizontally with great iron rivets and vertically with strong
oak pins. The roof is made of corbelled flagstones, and in cross-sec-
tion is of regular triangular formation. The passage leads directly to
two rectangular chambers, similarly roofed, the first measuring 1.50
m. by 1,26 m. by 3.20 m., the second 1.82 m. by 2.12 m. by 3.60 m.
The burial-chamber proper lies at the end of the passage; it is round,
with a bee-hive shaped dome, and in form and construction shows a re-
markable resemblance to the Mycenaean bee-hive tombs (e.g. the tomb
of Atreus), in fact only differing in its smaller dimensions; it is only
3.30 m. in diameter and 4.30 m. high.

Beehive tomb, Mal Tepe

The entrance to this chamber (.72 m. broad and 1. 50‘ m. high) was
closed by a folding bronze door, still standing in its original 1?051‘%0?;
a number of knob-shaped ornaments were originally fixed to it, giving
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the appearance of large nails driven into the fabrie, but these have now
fallen off. The door-handle, which has likewise fallen off, has been
preserved; it was shaped like a lion's head with a strong ring in the jaws.

At the rear of the burial-chamber, let into the floor, stands a coffin-
rest, made from a single huge block of stone, measuring 2.40 m. by
1.12 m. by .76 m. To the right and left are two stone chests. origin-
ally closed with stone slabs. To the edge of the coffin-rest was fixed a
single iron bar, still preserved in its entirety.

The coffin-rest stood empty, and the two chests had already been
opened and contained no offerings. But on the floor of the domed cham-
ber, and on the covers of the chests, which had been pushed on one side,
were lound several large bronze and clay vessels, while various other
articles of gold, silver, bronze, and iron lay scattered in the other rooms.
Plainly the tomb had not been rifled, but for some reason the original con-
tents had already been removed or destroyed in antiquity.

NOTICE OF THE OPENING OF A TUMULUS IN THE PARISH OF
STENNESS, ON THE MAINLAND OF ORKNEY

Petrie, George; Archaeological Journal, 18:353-358, 1861.

The Tumulus of Maes-how is situated about a mile to the north-
east of the Ring of Stenness. Lieut. Thomas, in his Memoir on the
Celtic Antiquities of Orkney, published in the Archaeologia, describes
it as the most remarkable tumulus in Orkney, and "called M'eshoo
or Meas~howe;" it is a very large mound of a conical form, 36 feet
high and about 100 feet in diameter, and occupies the centre of a
raised circular platform, which has a radius of about 65 feet. This
is surrounded by a trench 40 feet in breadth.

Maes-how had evidently been previously opened. The recent
excavations were commenced on the W. 8. W. side. The covering
stones (A and B, see ground plan and section) were reached, and
lifted in the presence of Mr. Farrer and myself. We went down into
the passage and proceeded to its inner end, which we found blocked
up with stones and clay; but, as there were evidences of the existence
of a chamber beyond the passage, and as it appeared easier of access
from the top, excavations were then made from above (at D), and the
walls of the building were soon found. They were carefully traced,
and it then became evident that they formed a chamber about 10 feet
square at the top, but widening towards the botlom. The chamber
was completely filled with the stones which had originally formed
the upper part of the walls and roof, and with the clay which had
completed the top of the tumulus. Having been cleared out, it was
found to be 15 feet square on the level of the floor, and about 13 feet
in height to the top of the present walls.

The passage has been traced to the margin of the base of the
tumulus, and runs inwards in the direction of E. N.E. Itis 2 ft. 4
in. wide at its mouth (at E), and appears to have been the same in
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height, but the covering stones for about 15 feet were wanting. It
then increases in dimensions to 3 feet 3 inches in width, and 4 feet
4 inches in height, and continued so for 26 feet, when it is again
narrowed by two upright stone slabs (F F) to 2 ft. 5 in. These slabs
are each 2 ft. 4 in. broad, and immediately beyond them (at G) the
passage extends 2 feet 10 inches farther, and then opens into the
central chamber, its width at the opening being 3 feet 4 inches. The
dimensions of the passage, from the slabs to its opening into the cham-
ber, are 3 feet 4 inches wide, and 4 feet 8 in. high, and the entire
length 52 ft. About 34 ft. from the outer extremity of the passage,
there is a triangular recess (I) in the wall, about 2 feet deep, and
3-1/2 feet in height and width in front, and, lying opposite to it was
found a large block of stone of corresponding figure and dimensions.
This block had probably been used to shut the passage, and had been
pushed into the recess when admission into the chamber was desired.
From the recess to the chamber the sides of the passage are formed
by immense slabs of stone. One, on the north side, measures up-
wards of 19 feet long, and 4-1/2 inches thick (see K). The floor of
the passage is also paved with flagstones, and when opened it was
covered with lumps of stone, as for draining, to the depth of 18
inches.

A

Chambered tomb at Maes How, Orkney

On emerging from the passage we enter the chamber. Immediate-
1y in front, opposite to the passage, is an opening (L, see ground plan)
in the wall, about 3 feet above the floor. This is the entrance to a
cell measuring 5 feet 8-1/2 inches, by 4-1/2 feet, and 3-1/2 feet in
height. A large flagstone is laid as a raised floor between the en-
trance and the inner end of the chamber. The entrance is 2 feet wide,
2-1/2 feet high, and 22-1/2 inches long.

On the two opposite sides of the chamber, to the right and left,
are similar openings nearly on a level with that just described. The
opening on the right (M) is 2-1/2 ft. wide, 2 ft. 9-1/2 inches high,

1 foot 8 inches long, and 2 feet 8 inches above the floor of the cham-
ber. The cell to which it gives admission measures 6 feet 10 inches
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by 4 feet 7 inches, and 3-1/2 feet in height, and it has a raised flag-
stone floor 5-1/2 inches high, similar to that of the other chamber.
The opening on the left (N) is 2-1/4 ft. wide, 2-1/2 ft. high, and
1-3/4 ft. long, and about 3 feet above the floor of the chamber. The
cell which is entered through this opening, measures 5 feet 7 inches
by 4 feet 8 inches, and 3 feet 4 inches in height. It has no raised
floor like the other cells. The roofs, floors, and sides of the cells
are each formed by a single slab; and blocks of stone corresponding
in size and figure to the openings were found on the floor in front of
them. These have been used no doubt to close the entrances of the
cells.

The four walls of the chamber converge towards the top by the
successive projecltion, or stepping over, of each course of stones be-
yvond that immediately beneath it, commencing about 6 feet above the
level of the floor, in a manner exactly similar to the construction of
the so-called Picts-Houses of Quanterness and Wideford Hill, Kirk-
wall, By this means the chamber has been contracted from 15 feet
square at the bottom to about 10 feet square at the present height of
the walls, which are about 13 feet high, and when entire it was
in all probability brought to a narrow aperture, a few feet square, at
a height of 19 or 20 feet from the floor, and then completed by slabs
or blocks of stone laid across the opening. Clay has been apparently
been piled above and around the building, to the extent of several feet
on the top, and many feet around.

A large buttress (O) stands in each angle of the chamber to
strengthen the walls, and support them under the pressure of their
own weight, and of the superincumbent clay. These internal buttress-
es vary somewhat in dimensions, and one of them is considerably
lower than the others; but they appear to have been originally all
nearly similar in height, and each has a large slab forming one of
its sides.

With the exception of a quantity of bones and teeth of the horse,
and a small fragment of a human skull, of unusual thickness, which
were found in the debris in the chambers, no other relics were
noticed. (pp. 354-356)

MIDWINTER SUNRISE AT NEW GRANGE
Patrick, J.; Nature, 249:517-519, 1974.

Newgrange is a passage grave in a Neolithic cemetery in County
Meath, Ireland, about 30 miles NNW of Dublin (0 301 703). Two
large samples of charcoal which were collected from caulking in
between the roof slabs, yielded dates of 2475 %45 b.c. and 2465 *
40 b.c. respectively. Depending upon which correction curve is
used, this gives an age of 3100 £100 BC for the building of the tomb.
1t consists of a huge, artificially constructed cairn of water-rolled
stones, which is approximately 80 m in diameter. A passage, 19
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m long, runs into the mound to give access to a large chamber about
3 m square and 6 m high. There are three recesses that open into
the chamber, so that the ground plan has a cruciform appearance
(Fig. 1). In each of these recesses is a large stone basin which was
used to hold the burnt remains of the interred occupants.

Carvings. The tomb has been open to visitors since 1699 and
an unknown amount of the original burial deposit may have been re-
moved since then. In 1967 excavation of the tomb floor in front of
the basin stones revealed the burnt bone fragments of about five
people. These were accompanied by some grave goods character-
istic of this type of tomb in Ireland, including stone pendants and
beads, stone 'marbles' and bone points. (Figures omitted.)

At the base of the mound is a continuous kerb of large slabs.

It is believed that dry-stone walling was built on top of the kerb to

a height of 3 m and that this wall was made of quartz for about 30 m
on each side of the entrance. The sun on the glistening white quartz
would have presented a spectacular sight from the surrounding
countryside. Most of this wall collapsed soon after completion of

the monument, and the kerb stones became completely buried and re-
mained hidden until uncovered again at the start of this century. Oul-
side the kerb, there are 12 large standing stones that may form part
of a circle, but their true relationship with the mound is not known
for certain. They may be older than the passage-grave.

One of the most outstanding features of Newgrange is the decora-
tion on the stones. The Entrance Stone, set in front of the passage,
is regarded as one of the most impressive pieces of Megalithic art
in Europe (Fig. 2). The artist who executed this piece of work has
succeeded in using the shape of the stone to the utmost advantage in
creating its aesthetic appeal. Another small but remarkable design
is the three-spiral figure in the rear recess (Fig. 3). There are
many other decorations within the passage and chamber, and on the
kerbstones, virtually making Newgrange a Megalithic art gallery.

Astronomical alignment. Perhaps the most interesting feature
of Newgrange is the 'roof box'. Dry stone walling has been con-
structed on top of the passage orthostats to support the second roof-
slab at a higher level than the first, leaving a gap about 20-25 cm
high and 1 m wide. The gap is protected from the weather by a box
like structure of slabs supported on dry walls. This is open to the
front. TFor further protection against the weather, the rear edge of
the first roof slab and the front edge of the second roof slab have
water channels cut on them. The leading edge of the uppermost
roof slab of the roof box has an excellent relief carving of lozenges,

During the winter solstice in 1969 Professor M. O'Kelly observed
that 4 min after sunrise the Sun's rays shone through the roof box,
along the passage, and up to the rear recess of the burial chamber,
which became fully illuminated (Fig. 4). The spectacle lasted for
17 min before the sun moved out of alignment. Later, Mrs. O'Kelly
recalled a tradition that at a certain time of the year the sun lit up
the three-spiral figure in the end of the chamber.

In 1972 Professor O'Kelly asked me to make an acecurate survey
of the roof box to see if this phenomenon would have occurred when
the burial chamber was first built. The passage is in the form of
two curves (Fig. 1), so that for a ray of light to travel directly from

Graves and Small Mounds 55

the roof box to the back wall of the rear recess it must be in the azi-
muth range 133° 42'-138° 24'. The elevation of the distant horizon
(09 51') is the minimum elevation of which the Sun's direct rays can
enter the slit. The floor of the chamber is about 15 em lower than
the roof box, so at the minimum elevation sunlight will extend across
the floor and into the rear recess. Light rays will not enter the
chamber when the elevation exceeds about 1% 40'. This range of
azimuth and elevations, reliable to about 15' and 5' respectively
means that the Sun's rays will shine directly into the chamber if its
declination lies between -22° 58' and -25° 53'. It therefore seems
that the sun has shone down the passage to the chamber ever since
the date of its construction and will probably continue to do so for-
ever regardless of secular changes in the obliquity of the ecliptic.

It also means that the spectacle occurs for a number of days before
and after the winter solstice.

Fortunately, the vagaries of time have had their effect on the
passage and some of the stones are now leaning inwards, thus trim-
ming down the width of the beam of light. At the time of construction
the beam would have been about 40 cm wide whereas now it is only
17 em. The two principal orthostats causing the obstruction are L18
and L20 (Fig. 1). The first 10 orthostats on either side of the pass-
age have been straightened but there is no way of straightening the
rest without dismantling the whole structure.

There are about 200 passage graves in Ireland with many more
allied tombs in Scotland and Brittany, but to my knowledge none of
them has a roof box like that at Newgrange. As this structure is
unique, and as the whole monument is so grandiose, it seems likely
that its orientation is deliberate.

The monument best known for its astronomical orientations is
Stonehenge on the Salisbury Plain. After it had been built, it was
remodelled several times, and the main astronomically oriented
structures were erected in its third phase, which is dated at around
1800-2000 BC. This is about 1, 000 years after the construction of
Newgrange, and there is little connection between the two monuments
or between the cultures which built them. The unambiguous defini~
tion of both direction and altitude at Newgrange is by far the most
convincing evidence that some Megalithic structures were deliberately
oriented on astronomical phenomena. This must lend greater credence
to the theory that different cultures in the British Isles were investi-
gating the basic solar cycles. It is quite possible that data passed be-
tween different cultures, so that Stonehenge eventually became an
important repository of astronomical knowledge.



ANCIENT FORTS

All over Great Britain and much of Europe, hilltops are ringed with
works that are apparently defensive in nature. In that pfu‘t of tlfe world,
hilltop forts are considered anomalous only if of great size (Maiden
Castle), peculiar design, or bizarre construction (the vitrified forts).
In North America, where aborigines were not supposed to be so fenter—
prising, we also have hilltop forts, but they are generally less impres-
sive. Nevertheless, in their historical context, some American prehis-
toric forts must be considered truly remarkable in size and m.c-ﬁt sur-
prising on a continent where man supposedly arrived late and is thought
of in terms of wigwams and scalping parties.

Note that some of the walls presented in the next section may also
be of military nature.

THE “OLD FORT® EARTHWORKS OF GREENUP COUNTY,
KENTUCKY
Lewis, T. H.; American Journal of Archaeology, 3:375-382, 1887.

1. ---Introduction. On the southern side of the Ohio River, in Green-
up County, Kentucky, at a point about a mile and a half below Portsmouth,
Ohio, and nearly opposite the old mouth of the Scioto River, there is_a
very interesting series of ancient earthworks, worthy of more attention
than it has received of late years. The position was well chosen, for
from the top of the highest walls or embankments a fine view could be
had of the Scioto valley for several miles, and also for a few miles each
way of the Ohio valley, were it not for the timber along the latter on the
margin of the river. The main work, a large quadrangular enclosu_re.
is locally known as the "Old Fort." This enclosure, 'together with its
so-called covered ways or parallel walls, was desc.mbed and mapped two-
thirds of a century ago by Caleb Atwater of Circleville, Ohio. In 1846
these earthworks were re-surveyed by E. G. Squier and D. Morton, who
discovered mounds and embankments not noted by their predecessor: a
full account of them, with maps, will be found in the well—kqown work of
Squier and Davis, The Ancient Monuments of the Mississim.n VaIIey.‘

During the winter of 1885-6, 1 re-surveyed these imposing remains
of antiquity. After a careful inspection of the ground beyond the ravine,
at the end of the southwestern covered way, I became satisfied tl'fat 'there
were earthworks, belonging to the series, not shown even in Squier's
survey.. This fact has induced me to prepare the prﬁsent pape':‘r, am? to
accompany it with a diagram or outline-map of this "Old Fort" and its
entire accessories, thinking that they may interest students of North

American antiquities.

II. ---The Main Work, or Grand Square. The main work: central
enclosure, or Grand Square as it deserves to be called, is situated on a
terrace some forty feet above the river bottom, the‘distance to the river
itself being about a quarter of a mile. In shape, it is a quadrangle with
rounded corners, but instead of its sides agreeing with the cardinal
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points, as was first reported, it is rather the corners which look toward
them. The inside area, though not level, is practically even---as even
as ploughed land can be expected to be---and was probably shaped off to
a reasonably perfect plane in the first place, for the convenience of the
people using it: the inequalities of the ground having thus been removed
the sky-line of the surrounding embankments is practically parallel with
it. The top of each section of the wall, therefore, forms a straight

line, excepting that portion of the N. W. wall which gradually rises from
near the western gate to a point near the centre, and a slight depression
in the S. W. wall near the south corner. While the N. W. and N. E. walls
are, generally speaking, horizontal, the wall from the east corner and
that from the west gate rise evenly to the south, where is the summit of
the entire earthworks. The lowest part of the walls is at the western
opening. The walls are not rounded at the top but there is a level space
or walk of about eight feet in width, which can be readily traced along
almost the entire length of the six embankments which constitute them.

These embankments, treated as four walls, are, in respect to their
width at the base and vertical height, in mean dimensions, as follows:
The N. E. wall is 60 to 65 feet wide, and 10 feet high. The S. E. wall
has the same width and is 10 to 12 feet high, with the exception of a
place near the southern corner, where it crosses the end of a spur of
the slope of a higher plateau, which at that point overlooks the interior
of the enclosure---most of that part of the slope which projected beyond
the inside line of the wall was graded away and the material used in
levelling the square. The S. W. wall ranges from 62 feet in width and
10 feet in height, at the south end, to 45 feet in width and 8 feet in
height, at the west end. The N. W. wall is from 45 to 60 feet in width
and from 8 to 10 feet in height.

There are six openings or entrances to this enclosure, the narrow-
est (the northern one) being 13 feet, and the widest (the N. E. one) 27-1/2
feet wide. The northern and southeastern entrances are not on a level
with the natural surface, but are raised some two feet higher. Neither
inside nor outside ditch entered into the plan of the builders here, for
there are none, the walls being, generally speaking, equally elevated
above the inside area and the outside natural surface, except at the nar-
row point described.

The larger dimensions of this Grand Square can now be given. From
the centre of the S. E. to that of the N. W. opening a straight line, measur-
ed on the plan, gives a distance of 832 feet, and, between the other two
openings, of 822 feet, making a mean diameter of 827 feet. The perime-
ler, or a continuous line traced entirely along the centre of the walls
and across the openings, has a length of about 3, 175 feet. The land con-
tained within the inner lines of the embankments, but omitting any por-
tion of the entry-ways, is about 13.20 acres in area.

Doubtless, when its architects first drew its lines on the ground, as
they necessarily must have done, proper rectangles were formed, for
it is even now, practically, an "exact square,'' as Mr. Squier called it.
The following geometrical facts, deduced from plotted diagrams, will
demonstrate this statement. The first diametrical line mentioned bears
N. 47-1/4° W. (magnetic); the second one N. 42° E. ---the two lines
intersecting within three-quarters of a degree of exact right angles.

The latter line intersects the first precisely at its (own) middle point,
but about three feet N. W. of the middle of the former, or N.E. and S. E.
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dimension: were it, however, to run at right angles with it, it would
cross about as far to the S. E., its termination striking within two feet
of the right hand side of the N. E. opening, instead of hall-way across
it.

Considering the thousand years, approximately speaking, that have
probably elapsed since these high embankments were raised. would it
be rash to suggest that the builders of the same, of whatever tribe or
race they were, had definite ideas of castramentation? Indeed, if we
could see and test their original lines and should find them to be actually
a degree or two out in angle, and ten or twelve feet in distance, for so
large a square, we should have found blunders that could easily be par-
alleled in the work of more modern surveyors.

I11. ---The North-Eastern Covered Way. The northeastern covered
way extends a litile over 2,000 feet from the wall of the enclosure, and
its constituent embankments vary in width from 20 to 32 feet at the base,
and in height from 1-1/2 to 3-1/2 feet---the narrowest parts being those
on each side of the northern opening. Although, for convenience sake,
occasionally called "parallel walls, " here and elsewhere, like the south-
western ones, which are, for the most part, truly parallel, the walls of
this covered way, at no place present any parallelism: the least dis-
tance between them, from top to top, is 176, and the greatest 320 feet.
The walls intersect two ravines, both of which were undoubtedly in ex-
istence when they were built, for the embankments follow the slopes
nearly to the bottom. The ends of the walls, at both crossings, show
that they have been cut away by water coming from the adjoining high
land.

The length of the N. W. wall, following along its central portion, is
2,135 feet, and that of the 8. W. wall 2, 320 feet. The northern opening
or gateway is 15 feet wide, and the distance between the embankments
at the southern end is 80 feet. The included area, as bounded by the
lines forming the inside bases of the walls, continued across all the open-
ings, as in the case of the Grand Square, is 8. 80 acres.

1V. -~-The South-Western Covered Way. The walls of the S. W.
covered way run strictly parallel for nearly 1, 100 feet, and are 191 feet
apart (on centres) for that distance: the S. E. wall then makes a very
slight angle to the left, or southward, but the other continues its course
unchanged to the end. They are 35 feet wide at the base and from 2-1/2
to 3-1/2 feet in height. The length of the N. W. wall, both ends of which
are finished, or rounded off, is 1,510 feet, and the farther end rests on
the edge of the ravine, which is some 40 feet in depth and 500 feet wide,
and has very steep sides. The end of the other wall has been destroyed
by the falling away of the bank, leaving its present length exactly 1, 190,
The area, bounded by the lines forming the inside base of the walls and
lines drawn between their extremities, is 4. 90 acres.

V.---Before describing the outlying earthworks, the extent and dimen-
sions of the entire "'fort" with its covered ways should be ascertained.
From its extreme limits on the N. E. to the end of the finished embank-
ment on the S. W. the distance is 4, 500 feet in an air line, or .85 of a
mile. The entire length of all the embankments, or walls, as built,
omitting original openings or vacant spaces, is a few feet over 10, 200
feet, or 1.93 miles. The land included within the square, and covered
by the parallel walls, together equals 26. 90 acres. A fair computation
of the area covered by the bases of all these walls, and of the cubical
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contents of the embankments raised on them---including the "traces"

and the spur erossed---according to the dat
o ng a furnished by this survey,

For the grand square,

4 acres, 29,400 cubic yards.

” northeastern parallel walls, 3 " 6,700 "
southwestern " M 2 5’900 o .
Total, 9 acres, 42,000 cubic yards.

PRE-COLUMBIAN ST
Hpyrerast: ONE STRUCTURES IN SOUTHERN

Coleman, Loren F.; NEARA Newsletter, 5:68, 1970.

) At least nine pre-Columbi
hills of southern Illinois.

been razed down to ground
foundation courses were ac

an stone structures are known to exist in the
There may be others, the walls of which have
IT;el;t ::lnl ract:, the latest find was made when the
cidentally observed, three

These vs:alled structures, forming a rough alignm;r:?:gr?)?st t?nl;;i?::ldtﬁl—l .
ern tip of Il}lnois between the Mississippi and Ohio rivers, have one strik-
ing feature in common---each is located on top of a high bluff where it pro-
Jects outward. From T.he rear, they can be approached easily over gently
sloping ground; and it is across this approach that the walls are built. On
every other side, the structures border on sheer cliffs. This would ;uggest

Locations of some enigmatic lllinois stone structures
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that their primary purpose was as forts; however, only one (that near
Stonefort in southern Saline County) has a water supply within it. Stone
cairns and stone-lined pits are found beside the entrance gateways of all.

They are constructed of dry-stone masonry, using loose stones of
moderate size, mainly from the beds of the brooks flowing along the cliff
bottoms. Early records, and the recollections of very old people still
living, indicate that the walls were originally six feet high and about as
wide. They are now greatly diminished, due to farmers hauling away
stones from them. Some, such as the one near Stonefort already referred
to, were over 600 feet in length. The amount of labor necessary to build
such walls, of stones that had to be carried up from the brook beds 200
feet below, is staggering.

The wall at the Stonefort structure forms half of an accurate ellipse
with axes of 450 and 190 feet. It is not easy to see how it could have been
so accurately laid out, if the area were as heavily forested at the time as
it is now.

FORT MOUNTAIN
Shackleton, Robert, Jr., American Antiquarian, 15:295-304, 1893.

What Anthony Wayne is to the imagination of Ohio, De Soto is to that
of Georgia. In Ohio, if a section of old corduroy road is discovered, it
is likely to be at once ascribed to Wayne, even though he may never have
been within a hundred miles of the spot. If an aboriginal fortification is
found, that, too, must have been built by Mad Anthony. So important were
his services to the state, by his march northward from the Ohio, and his
overwhelming defeat of the Indians at the battle of Fallen Timbers, that
the popular imagination has made his personality omnipresent.

So it is in Georgia with De Soto. No one knows where he marched;
where he fought; where he met savage ambassadors. But he went some-
where through Georgia, and so there are fields and caves and valleys and
mountains connected by legend or fancy with his name. Small wonder then
that Fort Mountain, which bears upon its summit a curiously remarkable
prehistoric stone fortification, should be deemed one of the places where
he paused on his way to the Mississippi.

The earliest settlers found the fort there and asked the Indians to tell
them by whom it was made. But the Indians could not. The traditions of
their tribes said nothing of its origin. Their picturesque fancy had failed
to frame a tale wild enough to fit the fort and its awe-inspiring location.
They looked up at the rocky heights. They shook their heads. It was all
a mystery. And perchance, as they gazed, some dark cloud flung its
heavy folds about the jagged precipices, and the savages, gravely solemn,
turned away, for their Manito would be angered should they question into
what he so evidently intended to be hid.

From the top of the mountain there is a magnificent view. Other
mountains stretch off into the distance, while below are tree-covered
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slopes and rocky precipices, and mile after mile of forests and fields

and farms. The eye never wearies of the glorious sight, and as one
plances over the magnificent expanse he tries to imagine what were the
thoughts of the mysterious people who centuries since dwelt on this height.

For here their simple homes once stood. Here their household fires
burned. Here wives welcomed returning husbands, and mothers watched
tenderly over their little ones, and young people lived and loved, and
children happily played. And here, to guard against the assaults of ene-
mies, a stone wall was built across the broad top of the mountain.

The wall has been sadly shattered and broken. It has been flattened
out. Many of its stones have been scattered. But it still marks plainly
the original line, as made, centuries ago, by the Mound-builders who
constructed it.

Fort Mountain is in Murray County, in northern Georgia, and the
point from which it may best be reached is the town of Dalton. From the
low hills overlooking that pleasantly situated town there is a wide spread-
ing scene. To the westward are the steep heights of Rocky Face Ridge
which Johnston so successfully fortified and which Sherman tried in vai’n
Lo pierce, while to the eastward the eye sweeps over fourteen miles of
level country to the beautiful Cohutta Mountains, with Fort Mountain
standing out from among them impressively distinct and grand.

The_ northern end of the summit is separated from the rest of the
mountain by the stone wall which constitutes the fort. The enclosed space
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is some eight acres in extent, about one-half being almost level, and the
remainder in easy slopes. The northern edge of this space needs no de-
fensive wall, for there the cliffs descend in rocky inaccessibility.
Rounding, too, on the eastern and western sides, the clilfs are

wild and steep, and, although not so sheer and abrupt as at

the northern end, are yet so abrupt as to make it impossible

for an attacking party to scale them in the face of even the slightest
opposition. Toward the south, however, there is no natural protection,
and there it is that the wall is built, stretching from side to side of the
ridge. And the construction of the wall is remarkable in the extreme,
considering that it was undoubtedly the work of an aboriginal race. It is
not straight. It is not curved. Instead, it is built in zigzag lines, and
quite evidently with the intention of making it impossible for any assault-
ing force to advance without being taken in flank, unless they should charge
right against the outer point of one of the angles.

The wall, while of zigzag shape, is yet not built with regularity. The
angles vary greatly in degree and the zigzags are of different lengths.
One salient angle, which projects a rounding outward, measures, on one
side, fifty feet to the beginning of the curve of the point. On the other
side it measures sixty-four feet. The diameter of the curve of the point
is twenty-four feet. The height of the wall is now not more than from two
and a half to three feet, but the stones lie scattered in a width of from
fifteen to twenty feet, and the universal testimony of all who know anything
of what it was in former days is that it was narrower and higher. One
very old lady in particular remembers that her father, who, about the
beginning of the century, climbed to the top of the mountain with one of
the first Moravian missionaries that entered this section of the state,
used to speak of the wall as having been, when he first saw it, quite care-
fully made and of a good height. But in the years that have passed since
then the wall has been sadly shattered. Picnic parties have at times
ascended the height; barbecues and camp meetings have been held there;
and it seems to have been considered the duty and privilege of very many
of those who made the ascent to indemnity themselves for the exertion by
tearing down the wall. More than this, too, treasure-hunters have been
at work. A fortified camp, occupied, as they believe, by De Soto, would,
so it has seemed to them, be a place of deposit for much of mineral
wealth, and so they have torn and dug, vainly seeking for what they can
not find.

The wall is from a fifth to a sixth of a mile in total length. The
stones were heaped up---not regularly and evenly piled, and in this re-
spect the wall resembles that of Fort Hill, in southern Ohio. In the Fort
Hill wall, however, there is a considerable admixture of earth, while the
wall on Fort Mountain is of stone alone. There are but few small pieces
in the wall. Most of the stones are from two to five inches thick, range
from eight to eighteen inches in length, and are from six to twelve inches
wide. In places advantage is taken of huge stones firmly set by nature
into the mountain side, and at such spots the wall runs up to either side
of the rock. There is but one entranceway in the wall, and that, so itis
claimed by some, was made in recent years to allow of a passage into the
fort by horse-back riders, there being a long and roundabout way to the
summit by which, in some weather, it is possible for a good horseman to
ride to the top. Others, however, believe that the entrance was left by
the first builders, and this view seems to us correct, but the entrance-
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way has been cleared in late years by some who found it blocked with
scattered stone.

ABORIGINAL WORKS AT THE MOUTH OF THE K
RIVER, WASHINGTON TERRITORY AN

\gir})iztgomb, T. M.; Smithsonian Institution Annual Report, 1881,

Tzle works represented in the accompanying sketch consist of a stone
wall 5 feet high, filled inside with earth, except the two squares within.
These are 8 feet deep and 15 feet on each side, the whole work being
about 200 feet on either side. There was formerly some kind of wooden
:-:.mel_:u re on the stone wall, as the remains of cedar timbers occur at
certain points on the top. The wooden work was evidently destroyed by
fire, since all the cedar is charred.

SPRING
(0]

Map of works at Klikitat, Washington

None of the Indians in this country have any knowledge of the builders
or of its use. There is a tradition among them that it was finished a long
time ago. Large quantities of arrow-heads are found in and about the
works. The place is eminently adapted for defense, being 100 feet above
the river. The scarcity of aboriginal works of apermanent character on

ﬂ;e Pacific coast makes this an object of peculiar interest to the archae-
ologist.
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DEFENSIVE WORKS OF THE MOUND-BUILDERS
Peet, Stephen D.; American Antiquarian, 13:189-224, 1891.

IV. We now come to another class of strongholds, namely the "Stone
Forts.'" These forts resemble the "Hill Forts' and may, by some, be
regarded as identical. o]

Wherever they are located they are always characterized by the same
feature. They are generally situated on eminences, where there are
rocky precipices. (2.) In several cases the precipices are veneered with
artificial walls which make a varrier against the wash of streams and
furnish a foundation to the walls above. (2.) The gateways of the stone
forts are frequently quite elaborate. The wall is generally four or five
feet high and varies from twenty to thirty feet wide at the base. It is
sometimes laid up in regular order, making a smooth even front with
sharp angles, but generally is merely in the form of an irregular pile of
stone, and resembles an earth wall, except that the material is different.
The question has arisen whether the wall was surmounted by a stockade;
on this point there is uncertainty. The stone walls generally conform to
the nature of the ground. Stones were employed because they could be
readily procured, although the hammer had nothing to do with the prepara-
tion of the materials, yet there is evidence of great labor and the place of
location is selected with a military eye.

The stone forts may properly be considered as belonging to the village
Mound-builders, and perhaps were designed as especial retreats for the
villagers. It will be noticed, at least, that in Ohio this kind of fort is
frequently situated in the midst of square enclosures, so giving evidence
that they were built by the same people. In the Miami Valley there is a
square enclosure on the terrace, and the fort is on the hill near by. So
with the fort at Bourneville. This is situated in the midst of the valley of
Paint Creek, and was surrounded by enclosures, which we have imagined
to be villages of the sun-worshipers. The same is true of the fort on
Massie's Creek, near the Big Miami River. The stone fort near Man-
chester, Tennessee, and that of Duck Creek, of the same state, may be
regarded as specimens; yet these were located near the walled villages
of the Stonegrave people and may have been built by that people. The
same may be said cf the stone fort of Southern Indiana. This last fort
was located on the Ohio, somewhat remote from the region of the "sacred
enclosure, " so called, but there are on the White River many earth-works
which resemble those on the Scioto, and so we place this stone fort among
the works of the sun-worshipers.

----------

1. One of the best specimens of the stone forts is at Bourneville.
The description of this is given by Squier and Davis. It occupies the
summit of a lofty, detached hill twelve miles west of Chillicothe. The
hill is not far from forty feet in height. It is remarkable for the abrupt-
ness of its sides. It projects midway into the broad valley of Paint Creek,
and is a conspicuous object from every point of view. The defenses con-
sist of a wall of stone, which is carried around the hill a little below the
brow, cutting off the spurs, but extending across the neck that connects
the hill with the range beyond. The wall is a rude one, giving little evi-
dence thal the stones were placed upon one another so as to present

Ancient Forts 65

vertical faces, though at a few points the arran: ement lends t

that the wall may have been regularly faced on ghe exterior. gpﬂ;: :;:;ier
western side, or steepest face of the hill, the stones are placed so as to
resemble a protection wall. They were probably so placed to prevent the
creek from washing away the hill and undermining the fort. Upon the
eastern face, where the declivity is least abrupt, the wall is heavy and
resembles a stone heap of fifteen or twenty feet base and four feet high
Where it crosses the isthmus it is heaviest. The isthmus is seven hun;
dred feet wide. Here the wall has three gateways.

o.r".".w,.a..
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Stone fort on Massie’s Creek, Ohio

The gateways are formed by curving inward the ends of the wall for
forty or fifty feet, leaving narrow passages not exceeding eight feet in
width. At other points where there are jutting ridges are similar gate-
ways, though at one point a gateway seems to have been for some reason
closed up. At the gateways the amount of stone is more than quadruple
the quantity at other points, constituting broad, mound-shaped heaps.

These stone mounds exhibit the marks of intense heat, which has
vitrified the surfaces of the stones and fused them together. Strong
traces of fire are visible at other places on the wall, the point command-
ing the broadest extent of country. Here are two or three small stone



66 Ancient Forts

mounds that seem burned throughout. Nothing is more certain than that
powerful fires have been maintained for considerable periods at numer-
ous points on the hill. There are several depressions or reservoirs,

one of which covers about two acres and furnishes a supply of water es-
timated as adequate to the wants of a thousand head of cattle. The area
enclosed within this fort is something over one hundred and forty acres,
and the line of wall measures upwards of two and a quarter miles. Most
of the wall and a large portion of the area was covered with a heavy prim-
itive forest. Trees of the largest size grew on the line, twisting the
roots among the stones. The stones were of all sizes, and were abundant
enough to have formed walls eight feet thick. In the magnitude of the area
enclosed, this work exceeds any hill-work now known in the country,
although less in length than that of Fort Ancient. It evinces great labor
and bears the impress of a numerous people. The valley in which it is
situated was a favorite one with the race of Mound-builders, and the hill
overlooks a number of extensive groups of ancient works. (pp. 213-216)

o New Zealand

MAORI HILL-FORTS
Firth, Raymond; Antiquity, 1:66-78, 1927.

For comparative purposes it is interesting to note that the earthworks
of the Maori stronghold are strongly reminiscent ot the British hill for-
tress of the Stone, Bronze and Iron Ages. On the average, perhaps, the
ramparts of these British forts, notably Eggardon and Maiden Castle, are
of greater size than those of the Maori, and owing to the less rugged
nature ot the English countryside, they tend necessarily to be more elab-
orate. But to one who has spent many of his leisure summer days in
roaming among the ditches, terraces and ramparts of the pa maori, the
aspect of the British earthworks is by no means strange.

The function of these fortresses was apparently the same---to protect
their inhabitants from external danger and to serve as dwelling places in
normal life. In view of this fact their structural resemblance is note-
worthy, raised as they were by the hands of people who are separated so
widely by geographical situation, by cultural achievement, and by the
span of the long-dead centuries. One needs to postulate no racial affinity
nor far-tlung cultural contact between the builders of these earthworks;
the evidence warrants no such wild hypothesis of antipodal linkage. But
to the British archaeologist the description of a functionally cognate type
of earthwork fortification may prove of interest, especially as the type of
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evanescent detail which has not been preserved for him in thi i
sl_;lll_a matter of knowledge in New Zealand. The tools emp{lt;;efio?r?tfxn‘)ﬁéz—
d}ggm_g, the structure of wooden stockades, the use of terraces, the rela-
tion of d_efence to water supply---on these and other points the description
of Maori practice can perhaps initiate a fruitful comparison.

The pa or fortified village was by no means the characteristic form of
settlement throughout New Zealand. As a culture trait of any importance
it is to be found almost solely in the North Island, a very few examples
ogcuz‘ring south of Cook Strait. Moreover, in its most developed form of
hill-fort with earthworks, with which we are here concerned, it is very
largely confined to the more northerly districts of this Islanci. Welling-
!-:‘m. Hawkes Bay. Napier, do not display many examples, whereas in
l'aranaki, the Bay of Plenty, the Lower Waikato and the Auckland penin-
sula they seem to crown almost every prominent hill-top within sight.

I NI RS

It should be mentioned that these hill-forts vary greatly in age, some

having been constructed only a few generati i
ations ago, while oth h
stood for several centuries. o ey

: Typical dimensions of a few of these earthworks may be given here to
lllu_strate the range ol achievement attained by these workmen of old with
Eh(:ll' primitive tools. A little fort examined by me some years ago at
l'amahere in a bend of the Waikato river was defended by a single vallum
and f_osse, presenting in their eroded state a combined face of some 12
rec?t in height; a similar small defended position jutting out from the
hfnghts above Muriwai beach was fortified by a single wall some 9 feet
high and 3 feet broad on the top. These are but small fighting posts, and
I:‘eprgsent comparatively insignificant examples of the Maori art of forti—
poatmn. In the larger pa the ditch and rampart were often of great size
I'ne accounts given of native forts by some of the earlier visitors to New-
Zealand are of especial interest in this connexion, since they saw these
eruc_iures complete and often actually in use. Thus Cook mentions that
tl}e ditch and rampart of one pa at Mercury Bay presented a wall 22 feet
high, while the inner vallum and fosse of another fort occupied by people
at the same place gave a total height of 24 feet, to which must be super-
added the stockade, noted by Banks as being 10 feet high. (pp. 67-70)

* Asia

EARLY DEFENSIVE WORKS IN CEYLON
Andrews, J. B.; Man, 9:181-182, 1909.
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I wish to call attention to a fine cyclopean wall I visited in Ceylon re-
cently, at the suggestion of Mr. J. Hill, of the Land Settlement Office,
and formerly assistant to Mr. Bell, the Government archaeologist. It
surrounds Mapagala Hill close to the famous rock fortress of Sigiri. It
is similar to others found in various countries in England and on the French
Riviera, such as are described and illustrated in the valuable publications
of Dr. A. Guebhard, member of the Societe prehistorique of France. This
wall was evidently constructed for defensive purposes; the enormous stones
are piled unhewn on top of one another without the use of mortar. It dates
probably from the Neolithic epoch, if not before. Similar [ragments exist
on Sigiri Hill itself, but most of the many walls thereon are quite differ-
ent in style, the stones being much smaller, more regularly shaped, and
put together with some order. These last are attributed to the parricide
King Kasyapa, A.D. 500 circa. Doubtless other similar walls exist else-
where in Ceylon and India, but, to my knowledge, they have not yet been
noticed.

T also visited this winter the kadangas, long lines of huge earthworks
situated in the mountains of Coorg, some hours' journey from the town of
Mysore. I may confirm what Dr. Richter in his Manual of Coorg says of
their resemblance to the so-called British earthworks and dykes, such as
the Wansdyke, even in the occasional presence of supporting forts or
camps. They are of unknown antiquity, thousands ot years old according
to the imaginative native traditions. The Coorg Chronicle narrates their
being repaired three or four hundred years ago, in some small sections
with stone, it is said. Some of the kadangas are of great length, travers-
ing the province of Coorg from north to south. Their height is some 30
feet from the bottom of the fosse to the top ot the vallum.

e Middle East

TOWER OF BABEL
Anonymous; American Journal of Science, 1:37:352-353, 1839.

This is an immense pile of ruins,---at its base it measures 3082 feet
(in circuit.)---width 150 feet; it presents two stages of hills; the first
about 60 feet high, cloven into a deep ravine by the rain, and intersected
by the furrows of ages. To the base of the second ascent is about 200
feet from the bottom of the entire pile, and from the base of this ruin to
the top is 35 feet. On the western side, the entire mass rises at once
from the plain in one stupendous though irregular pyramidal hill, broken
in the slopes of its sweeping acclivities by time and violence. The south
and north fronts are particularly abrupt towards the point of the brick
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ruin; on the north side there are large piles of ruins of fine and solid brick-
work, projecting from among immense masses of rubbish at the base; the
[ine bricks were evidently part of the facing of this side. The tower-like
ruin of the extreme summit is a solid mass 28 feet broad, made of the
most beautiful brick masonry, and presenting the apparent angle of some
structure originally of a square shape, the remains of which stand on the
east to the height of 35 feet, and to the south 22 feet. It is rent from the
top to nearly half way down; the remains of the masonry are furnace-
burnt bricks: they are united by a calcareous cement about 1/4 of an

inch in thickness, having in it a layer of straws, and so hard that it could
not be separated. The base of the structure was not altered, but the

piles of fine bricks thrown down were vitrified with the various colors,
and they gave the ringing sound belonging to the vitrifications of glass in
the manufactories; the lines of cement are visible and distinect, and are
vitrified. The consuming power appears to have acted from above, and
the scattered ruins fell from a higher point than the summit of the present
standing fragment. ;

"The heat of the fire which produced such amazing effects, must have
burned with the force of the strongest furnace; and from the general
appearance of the cleft in the wall and these vitrified masses, I should
be inclined, says the author, to attribute the catastrophe to lightning from
heaven. Ruins, by the explosion of any combustible matter, would have
exhibited very different appearances.' The entire surface of the struc-
ture appears to have been faced with fine brick.

* Europe

VITRIFIED FORTS ON THE WEST COAST OF SCOTLAND
Hamilton, Edward; Archaeological Journal, 37:227-243, 1880.

On the west coast of Scotland between the headland, north of Loch
Moidart and Arisaig, is a deep inlet of the sea. This inlet, near its ter-
mination, is divided by the promontory of Ardnish into two branches,
called Loch na Nuagh and Loch Ailort. At the entrance to Loch Ailort
are two islands, one of which is called Eilean na Goar.

Loch na Nuagh trends to the east and terminates some four or five
miles up, and washes the rocks on which runs the high road leading from
Arisaig to Fort William. At the point where Loch na Nuagh begins to
narrow, where the opposite shore is about one-and-a-half to two miles
distant, is a small promontory connected with the mainland by a narrow
strip of sand and grass, which evidently at one time was submerged by
the rising tide. On the flat summit of this promontory are the ruins of a
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vitrified fort, the proper name for which is Arka-Unskel.

The rocks on which this fort are placed are metamorphic gneiss, with
indications of trap, covered with grass and ferns, and rise on three sides
almost perpendicular for about 110 feet from the sea level. The smooth
surface on the top is divided by a slight depression into two portions. On
the largest, with precipitous sides to the sea, the chief portion of the fort
is situated, and occupies the whole of the flat surface. It is of somewhat
oval form. The circumference is about 200 feet, and the vitrified walls
can be traced in its entire length, but are most perceptible at A, B, C,
and D. The width of the interior is fifty feet. At one part, A, the vitri-
fied wall is seven feet high and about six feet in thickness. At C the wall
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Plan of a Scottish vitrified fort
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is three feet three inches high and five feet thick, and so continues through
the whole of the walls, although they are not all so high. The wall at A
appears to have been the termination on the east side of the first portion
of the fort, as about twenty-five feet from this is another large mass of
vitrified wall, D; the space between these two is without any signs of wall.
It almost appears as if this might have been the entrance to the larger
fort as well as the smaller, which is situated on the lesser portion of the
rock, at E. This smaller fortress or portion of the larger is about 100
feet in circumference, 21 feet in width, and 24 feet in length, and appears
to have been divided from the larger fort by a narrow strip, F; but al-
though the line of ramparts may be traced there is no vitrified wall. On
excavating at A, below the vitrified wall, we came upon a great mass of
large and small boulders, all water-worn, and evidently brought up from
the shore to form a foundation on which the vitrified wall rested. This
foundation was three feet deep and five feet across, and rested upon the
original gneiss rock.

We dug under the vitrified mass, and there found what was extremely
interesting, as throwing some light on the manner in which the fire was
applied for the purpose of vitrification. The internal part of the upper
or vitrified wall for about a foot or a foot-and-a-half was untouched by
the fire, except that some of the flat stones were slightly agglutinated to-
gether, and that the stones, all fellspatic, were placed in layers one upon
another.

It was evident therefore that a rude foundation of boulder stones was
first formed upon the original rock, and then a thick layer of loose, most-
ly, [at stones of [ellspatic sand, and of a different kind from those found
in the immediate neighborhood, were placed on this foundation, and then
vitrified by heat applied externally. This foundation of loose stones is
found also in the vitrified fort of Dun Mac Snuichan, on Loch Etive.

The other vitrified fort is much larger than that just described, is sit-
uated on the island at the entrance of Loch Ailort. This island, locally
termed Eilean na Goar, is the most eastern and is bounded on all sides by
precipitous gneiss rocks; it is the abode and nesting place of numerous
sea birds. The flat surface on the top is 120 feet from the sea level, and
the remains of the vitrified forts are situated on this, oblong in form,
with a continuous rampart of vitrified wall five feet thick; attached at the
5. W. end to a large upright rock of gneiss. The space enclosed by this
wall is 420 feet in circumference and 70 feet in width. The rampart is
continuous and about five feet in thickness. At the eastern end, A is a great
mass of wall in situ, vitrified on both sides. In the centre of the enclosed
space is a deep depression in which are masses of the vitrified wall strew-
ed about, evidently detached from their original site.

Separated by a deep depression which is now a wet morass, and nearly
parallel to the larger construction, is a smaller fort placed on another
flat surface of the island. It is 100 feet in circumference and 25 feet
across, entirely surrounded by the wall which in many parts remain in
its original state.

One remarkable feature in these forts is their double form; none other
previously described, as far as I am aware, having this peculiar character.

The examination of these two forts leads us to the consideration of the
different opinions held by previous investigators as to weather

1st. Were these structures built as a means of defence.

2nd. Was the vitrification the result of design or accident.



72 Ancient Forts

3rd. How was the vitrification produced.

On looking at the plates which illustrate this paper and also at the plans
of the great forts which illustrate some of these works I have quoted on the
east coast, one can only come I think to one conclusion, -—-that they were
intended for places of defence. The regular design of these walls, their
great extent and uniformity, the large area enclosed, all lead to prove that
these early people had a design in their construction; and it is a curious
cirecumstance that many of the most important of these works were re-
occupied by the conquerors of the original designers, as places of defence.
The remains of the wooden buildings in the vitrified fort of Dun Mac Uisen-
achan, on Loch Etive, are the structures subsequently raised by the Irish
conquerors of the builders of the original fort. In the ruins of the build-
ing on Craig Phadric, some of the original vitrified walls have been built
up in the structures of the second occupation. It is scarcely possible then
to believe that these extensive walls, all vitrified, encompassing so large
an area, could have been merely the site of beacon fires or that the vitri-
fication was caused by such fires or by those for burnt sacrifices. An-
other argument against the site being only used for beacon fires is that
many of these forts are not placed on the highest points of land but gener-
ally at the entrance of some strath or some inland loch.

2nd. Was the vitrification the result of design or accident? No doubt
in the first instance the discovery that the stones were fusible was aceci-
dental, and was discovered probably as Mr. Williams suggests, by kin-
dling great fires for burning their sacrifices; but I would also suggest
another accidental mode by which this discovery might have been made.
The aborigines of every country cooked or rather baked their food in ovens
made in the ground. These ovens were lined with stones, and stones were
placed over the object to be cooked, and then heat applied, oftentimes no
doubt very intense. It may be that during this process of cooking the
stones employed were of that fusible nature which we know exist in parts
of Scotland, and that these were found agglutinated in their ovens, and
vitrified. Very little acuteness on their part would lead them to apply
this discovery to the building of their places of defence.

The investigation of these forts at Arisaig shew with what a regular
design the builders worked. First the foundation of the water-worn
boulders all brought up from the sea shore, then the stones known to be
fusible, and generally brought from a distance, placed in regular layers
on the top of the foundation of boulders to the prescribed height and thick-
ness, and then the fire applied externally, both on the top and on every
side; and thus we come to the question,

How was the vitrification produced? As we have seen, various theor-
ies have been put forward, but I think we may conclude that in the two
forts which I have described, the fire was applied externally and on all
sides. This is proved by the internal part of the wall being unvitrified,
solely because the heat did not extend so far, leaving the stones in their
original condition, or only partly agglutinated, and only not fused because
unable to be effected by the fire applied externally.

It is easy to suppose, in the then state of Scotland, that abundant fuel
could be obtained from the great pine forests, which combined with sea-
weed and earth would, with a proper amount of draught, cause heat in-
tense enough to melt or vitrify the fusible material it came in contact
with, (pp. 237-241)
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g vié;ified mass from the fort at Knockfarrel, Scotland (Janet & Colin
or

ON THE SUBSTANCES OBTAINED FROM SOME “FORTS
VITRIFIES” IN FRANCE

Daubree, M.; American Journal of Science, 3:22:150-151, 1881.

M Daubree has made a critical mineralogical and chemical examina~
tion of materials obtained from several ""Forts vitrifies'" in different parts
of France. This name is given to the walls or to the simple debris of
walls, whose materials have been fused together by the action of fire.

The substance obtained from the neighborhood of Argentan was of a
dark greenish brown color, opaque, and resembled certain slags. A sec-
tion examined under the microscope revealed the presence of large num-
bers of erystals of an octahedral mineral, probably spinel, and also
crystals of melilite, both formed by the process of fusion. An analysis
showed a considerable amount of alumina and of soda, leading to the in-
ference that the fusion had been accomplished by adding marine salt to the
aluminous silicate in the clays and schists. Some partially fused granitic
rocks from the forts of Chateau-vieux and of Puy de Gaudy (Creuse), also
from the neighborhood of Saint Brieuc (Cotes-du-Nord), were especially
examined. The specimens consisted of small fragments of the granite,
some angular, others more or less rounded, and all forming a solid mass,
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with a glassy surface. They were in some cases similar in appearance to
voleanic scoria.

When sections of the granite were examined in the microscope it was
found that the orthoclase still acted upon polarized light, and the albite
also was nearly unaltered, but besides them there were vitreous masses
produced by the fusion. Of the minerals formed by the process, spinel
was very common in regular octahedrons, sometimes transparent, some-
times opaque. There are also large numbers of microlites in geodes in
the fused mica, which are probably to be referred to a triclinic feldspar.
The small quantity of fluorine originally contained in the mica is regard-
ed as having played an important part in the changes accompanying the
fusion. These granites had been fused immediately by fire without the
aid of soda, as in the first case named, and it is reasonably certain that
the process of fusing together the small fragments was intentional al-
though the means by which it was accomplished so thoroughly is less easy
to understand.

MAIDEN CASTLE
ggrgé Janet, and Bord, Colin; Mysterious Britain, London, 1972, pp.

This aerial view of Maiden Castle gives an idea of the vast extent of this
marvel of prehistoric engineering. It covers an area of 120 acres, with an
average width of 1, 500 feet and length of 3, 000 teet. The inner circumfer-
ence is about 1-1/2 miles round, and it has been estimated, as mentioned
earlier, that it would require 250, 000 men to defend it! It is hard therefore,
to believe that this construction was originally intended to be a defensive
position.

A great puzzle to archaeologists has always been the multiple and
labyrinthine east and west entrances at each end of the enclosure, on the
left and right sides of the photograph. Originally they may have been built
as a way for processional entry by people of the Neolithic era. Later, when
warriors of the Iron Age were using the site as a fortress they probably
found them useful as a means of confusing the attacking force trying to gain
entry. The fact that so many of these 'hillforts' have two entrances---one
north of east and the other south of west---also suggest some form of Sun

ceremonial.

ON A REMARKABLE FEATURE IN THE ENTRENCHEMENTS
OF KNAP HILL CAMP, WILTSHIRE

Cunnington, M. E.; Man 9:49-52, 1909,

Recent excavations on the site of the small entrenchment known as
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Aerial view of entrance to Maiden Castle “hill fort” in Dorset (J. D.
H. Radford/Janet & Colin Bord)

Knap Hill Camp in Wiltshire revealed a feature which, if intentional,
appears to be a method of defence hitherto unobserved in prehistoric
fortifications in Britain.

Knap Hill is a bold conical-shaped hill, one of the series of capes or
promontories standing out on the edge of the chalk plateau that borders,
to the north, the Vale of Pewsey. On the south side, overlooking the
valley, the hill is very steep and descends in one continuous slope from
the summit to the level of the valley below, and on this side there is no
evidence of defence, except that afforded by the natural steepness of the
hill. But round the other side, where the hill slopes more gradually
back to the level of the Downs that spread out behind it, is an entrench-
ment consisting of a single rampart and ditch, and this forms what is
known as Knap Hill Camp.

The ditch has become silted up level, and there are six openings or
gaps through the rampart. It was thought al first that, as often happens
on ancient banks, some of these gaps were due to cattle tracks, or
possibly had been made for agricultural purposes. There was, how-
ever, a certain regularity about them, and it was difficult to see why on
such an isolated spot so many tracks should have been made.

The difficulty of accounting satisfactorily for these breaks in the
rampart and for the ridges corresponding to them that were noticeable
on the surface of the silted-in ditch suggested excavation at these points,
and thus led to the discovery of the remarkable features to which it is
desired to draw attention.
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These excavations clearly showed that none of these gaps in the
rampart are the result of wear or of any accidental circumstance, but
that they are actually part of the original construction of the camp. The
proof that the gaps are not the result of accident is that outside of, and
corresponding to, each gap the ditch was never dug; that is to say, a
solid gangway or causeway of unexcavated ground has been left in each
case. Thus the entrenchment, consisting of the rampart and ditch,
instead of being continuous, except for what might be deemed reasonable
provision for ingress and egress, is broken up into short and irregular
sections.
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Plan of Knap Hill Camp. The many openings seem inconsistent with
the fort interpretation.

The ditch of the main entrenchment is divided into seven sections.
The unexcavated ground forming the causeway between each section is of
a uniform width of 18 feet, although the length of the various sections of
the ditch vary considerably. The first section, from the west, is 46 feet
in length; the second, 92 feet, the third, 121 feet; the fourth, 98 feet; the
fifth, 98 feet; the sixth, 122 feet; the seventh, 42 feet.

The main entrenchment ends on the eastern side of the hill at the
seventh section of the ditch; this eastern side has been a good deal cut
about by later settlers on the spot, and the rampart may originally have
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been carried further round the hill, but there never could have been a
continuation of the ditch at this point.

But some little distance further round the hill, where the hill juts out
and forms a shoulder, the ditch begins again, and there is a noticeable
rampart. From end to end the shoulder is only some 130 feet in length,
yet even here the ditch is not continuous, but is divided into two sections
with a causeway of unexcavated ground between them of the usual width
of 18 feet. The two sections of the ditch measure respectively 65 feet
and 45 feet in length.

Given the need for an entrenchment at all, it seems at first sight in-
explicable why these frequent openings should have been left, when
apparently they so weaken the whole construction.

It has been suggested, by way of explanation, that the work of forti-
fication was never finished, that the ditch was being dug and the ram-
part piled up by gangs of men working in sections, and that for some
reason the work was abandoned before the various sections were com-
pleted, with the result now lo be seen.

There is, however, considerable evidence in favour of these cause-
ways being an intentional feature of the original design of the camp.

It is too improbable that on the isolated shoulder, as well as on the
other side of the hill, the causeways should have been left accidentally as
the result of an unfinished undertaking, and the position of the shoulder
on the very steep side of the hill quite forbids the idea of an entrance
there in any ordinary sense.

In every case the causeways are cut at a slight skew to the corres-
ponding gap in the rampart, so that standing on or just outside the cause-
way, only an oblique view can be obtained into the camp. A line drawn
through the gaps and out across the causeways indicates on the plan in
which direction in each case the skew lies. The uniform width of the
causeways alone almost affords sufficient proof of design.

The fact, also, that similar causeways have been noticed on several
other sites, though not yet proved by excavation, strongly points to the
conclusion that they were left for some definite purpose. It has been
suggested that, as General Pitt-Rivers thought of the wide flanking ram-
parts at Winkelbury Camp, the causeways were intended in cases of
emergency to admit a large number of cattle as rapidly as possible to
the interior safety of the camp. But it would certainly be easier, and
therefore quicker to drive a number of cattle through one or two wide
openings than over half-a-dozen such narrow bridges as these.

It is then impracticable to regard these breaks in the entrenchment
as due to an unfinished undertaking, or as entrances in any ordinary sense,
and the only other feasible theory seems to be that they had some distinct
purpose in the scheme of defence; that they were, indeed, a strenghtening
and not a weakening factor in this seemingly not very strongly defended
place.

The causeways may have been left as platforms from which to enfilade
the ditch, the defenders being stationed upon them for this purpose. The
distance from one causeway to another is not greater than would be with-
in reach of hand thrown missiles. Any determined attempt to scale the
stockade with which the rampart was presumably strengthened could
probably be more effectually prevented from the gangways than if the
defenders were themselves shut up behind the stockade, or forced to
come out from some more distant entrance at risk of having their retreat
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cut off. These causeways would be, in fact, sally ports admirably adapt-
ed for defence of the ditch. Even if the top of the rampart were not stock-
aded the same method of defence could have been adopted. A stockade or
paling carried across each causeway on a line with the outside edge of

the ditch would have served to shut out the enemy, and to protect the men
standing on the causeways. The gaps in the rampart need not have been
barricaded, but could have been left open to allow the defenders to pass
readily to and fro as they were needed at different points.

There is no sign of a beaten track leading to either of these cause-
ways, but there is a much worn roadway leading to the eastern side of
the hill, and it is thought probable that the main entrance to the camp was
on this side to which the old road leads, but that the features of the actual
entrance have been obliterated by the later people who are known to have
lived on the spot.

Flint flakes and rude pottery have been found on the floor of the ditch,
and it is believed that the camp is of early date, that it belongs to the
bronze, or even to the late neolithic period.

The possible use which the gangways may have served is put forward
with all diffidence, and any suggestion on the subject would be welcomed.

Borough Hill hill fort, Leicester (Janet & Colin Bord)

WALLS, EMBANKMENTS, AND DITCHES

Robert Frost supposed that good fences made good neighbors.
Ancient man must have had a similar philosophy because he built long
walls and earthen banks on all continents. Some walls and ditches are
manifestly defensive in purpose. Hadrian's Wall in Britain is a classi-
cal example. Other walls are more mysterious and may have marked
boundaries long since overwhelmed by history. Herders built some
walls to keep their animals from straying too far. Some walls seem to
have no modern purpose whatever. Like most of the structural artifacts
included in this book, the walls that follow suggest extraordinary tech-
nology, the large-scale harnessing of manpower, or purposes as yel
undiscerned.

* North America

CERTAIN EARTHWORKS OF EASTERN MASSACHUSETTS
Willoughby, Charles C.; American Anthropologist, 13:566-576, 1911.

Besides the circular and square enclosures, there were evidently ex-
tensive areas of irregular form, sometimes subdivided into sections,
the direction of the stockade being determined by the contour and char-
acter of the land enclosed. The most extensive and best preserved
earthwork of this type known to the writer lies in the town of Millis,
about twenty miles south of Boston. It is situated on the shore of South
End Pond, an expansion of Boggestow Brook which flows into the Charles
River. The general character of the earthwork, and the contour of the
land enclosed is shown in figure 86. The hills which make up a greater
portion of the enclosed areas are covered with trees and the land has
never been cultivated. The greater part of the land bordering the hills
has been under cultivation for many years and it is quite certain that
portions of the embankments have been levelled and the corresponding
trenches filled. About 6,000 feet, or approximately 1-1/7 miles of em-
bankments remain. The combined length of areas 1 and 2 is nearly
2,100 feet, and the amount of land in areas 1, 2, 3, 4, and 5 is approxi-
mately 31 acres. This land consists of glacial hills of irregular out-
line, with steep banks and deep gullies. Some of the depressions would
form a good protection from the winter winds. The embankment and
trench which undoubtedly enclosed the western end and the greater por-
tion of the southern side of area 1have been destroyed, probably by
cultivation. An extensive meadow borders the eastern edge of areas 3
and 4, and it is very probable that when the earthwork was built the
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Embankments and trenches at South End Pond, Massachusetts

waters of the lake covered at least a portion of this meadow. Area 5

is the only one now bordered by water. The land at 6 is of medium
height and the embankment at k probably continued toward the water and
enclosed this section. It is somewhat doubtful if the land at 7 was en-
closed, although the turning of the southern extension of the embank-
ment toward the west indicates that it may have been. The land here is
fairly low and level and is under cultivation.

It will be noted that the trenches are on the inner side of the embank-
ments only, with the exception of the northern side of area 1, where a
ditch may be traced on either side for nearly two hundred feet. In the
neighborhood of these works, but beyond the limits of the sketch (fig. 86),
are a few indications of walls and ditches which may have formed parts
of this stronghold.

From the accompanying photographs and drawings of the embank-
ments and trenches, a good idea may be had of the present appearance
of these remains. It seems probable that the embankments supported
palisades, and that within the enclosures thus formed were many bark-
or mat-covered houses. Apparently these works formed one of the most
extensive Indian strongholds thus far known in New England.

The existence of the earthworks at Millis has been known to local
archeologists for several years. They were visited by Professor Putnam,
who made a sketch plan in 1887; a survey was made under the auspices of
the Peabody Museum, by A. D. Wyman in 1903; and a model which forms
the basis of figure 86 was prepared by the writer in 1909.

Sections of other embankments of a character similar to those de-
scribed above have been brought to the writer's attention from time to
time, some of which are undoubtedly portions of Indian strongholds; but
generally not enough remains to give a comprehensive idea of the form
and extent of the enclosures. Mr. Warren K. Moorehead, of the Phillips
Academy Museum of Andover, has recently called attention to several
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carthworks in that town. Portions of these have been obliterated by cul-
tivation, but enough remains to show some of them to have been extensive.
{pp. 568-5T71)

10 FEET

Cross sections of precolumbian earthworks in Massachusetts

COAST AND MARITIME STRUCTURES
Peet, Stephen D.; American Antiquarian, 22:157-180, 1900.

II. Another class of coast structures has been recently brought to
light off the coast of Florida. We shall, therefore, take up the descrip-
tion of these as excellent specimens of the skill of the prehistoric people.
They have been associated with the sand mounds and shell heaps of
Florida, but they show a more advanced stage, and should probably be
classed with the mounds and earthworks of the Gulf States, for it is the
opinion of Dr. D. G. Brinton, Prof. F. W. Putnam and others that they
wer e erected by the same people.

The object of these remarkable ''shell keys' is unknown, but they
appear to have been walls, which surrounded the seagirt habitation of
an ancient and unknown people. The "reefl raised sea walls of shell"
surrounded central, half natural lagoons, or lake courts, with the "many-
channeled enclosures, " which, when surrounded by the dwellings of the
people who erected them, must have made the island resemble a modern
Venice. The houses were probably constructed altogether of wood, and
perhaps covered with thatched roofs. The canals within the lagoon were
dug out of low, swampy ground, and were lined with earth walls, which
were covered with a tangled forest; making the ancient village resemble
the villages on the coast of Benares or the Philippine Islands, more than
the European Venice.

The islands lack the outside reefs which are found in the Caroline
Islands, and there are no such artificial breakwaters, as are there; nor
are there any such massive stone enclosures and shrines.

These were discovered and described by Mr. F. H. Cushing. The
following is his account of his explorations and a description of their
character and appearance:

1 was not much delayed in securing two men and a little fishing
sloop, such as it was, and in sailing forth one glorious evening
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late in May, with intent to explore as many as possible of the islands
and capes of Charlotte Harbor, Pine Island Sound, Caloosa Bay,
and the lower more open coast as far as Marco.

The astonishment I felt in penetrating into the interior of the
very lirst encountered of these thicket-bound islets, may be better
imagined than described, when, after wading ankle deep in the
slimy and muddy shoals, and then alternately clambering and
floundering for a long distance among the wide-reaching interlocked
roots of the mangroves, 1 dimly beheld in the somber depths of this
sunless jungle of the waters, a long, nearly straight, but enor-
mous embankment of piled-up conch shells. Beyond it were to
be seen (as in the illustration given) other banks less high, not
always regular, but forming a range of distinct enclosures of var-
ious sizes and outlines; nearly all of them open a little at either end,
or at opposite sides, as if for outlet and inlet.

Threading this zone of boggy bins, and leading in toward a
more central point, were here and there open ways like channels.
They were formed by parallel ridges of shells, increasing in height
toward the interior, until at last they merged into a steep, some-
what extended bench, also of shells, and flat on the top like a plat-
form. Here, of course, at the foot of the platform, the channel
ended in a slightly broadened cove, like a landing place; but a
graded depression or pathway ascended from it and crossed this
bench or platform, leading to and in turn climbing over, or rather
through another and higher platform, a slight distance beyond.

In places, off to the side on either bank, were still more of these
platforms, rising terrace-like, but very irregularly, from the en-
closures below to the foundations of great level-topped mounds,
which, like worn-out, elongated and truncated pyramids, loftily
and imposingly crowned the whole; some of them to a height of
nearly thirty feet above the encircling sea. The bare patches
along the ascents to the mounds were, like the ridges below, built
up wholly of shells, great conch shells chiefly, blackened by ex-
posure for ages; and ringing like their potsherds when disturbed
even by the light feet of the raccoons and little brown rabbits, that
now and then scuddled across them from covert to covert, and
that seemed to be, with the ever-present grosbeaks above, and
with many lizards and some few rattlesnakes and other reptiles
below, the principal dwellers in those lonely keys---if swarming
insects may be left unnamed!

Wherever revealed, the surface below, like the bare spaces
themselves, proved to be also of shells, smaller or much broken
on the levels and gentler slopes, and mingled with scant black
mold on the wider terraces, as though these had been formed with
a view to cultivation, and supplied with soil from the rich muck
beds below. Here, also, occurred occasional potsherds and many
worn valves of gigantic clams and pieces of huge shells that appear-
ed to have been used as hoes and picks or other digging tools, and
this again suggested the idea that at least the wider terraces---
many of which proved to be not level but filled with basin-shaped
depressions or bordered by retaining walls---had been used as
garden plats, supplied with soil from the rich musk beds below.
But the margins of these, whether raised or not, and the edges
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of even the lesser terraces, the sides of the graded ways leading
up to or through them, and especially the slopes of the greater
mounds, were all of unmixed shell, in which, as in the barren
patches, enormous, nearly square-sized conch shells prevailed.
Such various features, seen one by one, impressed me more
and more forcibly, as indicating general design---a structural
origin of at least the enormous accumulations of shed I was so
slowly and painfully traversing; if not, indeed, of the entire key or
islet. Still, my mind was not, perhaps, wholly disabused of the
prevalent opinion that these and like accumulations or capes of the
neighboring mainland were primarily stupendous shell heaps,
chiefly the undisturbed refuse remaining from ages of intermittent
aboriginal occupation, until I had scaled the topmost of the plat-
forms. Then I could see that the vast pile on which I stood, and
of which the terraces I had climbed, were, in a sense, irregular
stages, formed in reality a single, prodigious elbow-shaped founda~
tion, crowned at its bend by a definite group of lofty, narrow, and
elongated mounds, that stretched fan-like across its summit,
like the thumb and four fingers of a mighty outspread hand. Beyond,
moreover, were other great foundations, bearing aloft still other
groups of mounds, their declivities thickly overgrown but their
summits betokened by the bare branches of gumbo limbos, whence
had come, no doubt, the lonesounding songs of the grosbeaks.
They stood, these other foundations, like the sundered ramparts
of some vast and ruined fortress, along one side and across the
further end of a deep, open space or quadrangular court, more than
an acre in extent, level and as closely covered with mangroves,
and other tidal growths at the bottom, as were the entire swamps.
1t was apparent that this had actually been a central court of some
kind, had probably been formed as an open lagoon by the gradual
upbuilding on atoll-like reefs or shoals around deeper water, of
those foundations or ramparts, as I have called them, from even
below tide level to their present imposing height. (pp. 167-170)

ANCIENT WORKS IN FLORIDA
Anonymous; Scientific American, 47:113, 1882.

The Travers Herald describes the finding of an ancient work in the
digging a canal between Lakes Eustis and Dora, to open up the more
southern lakes of the great lake region of Florida.

The first excavations revealed the existence of a clearly defined
wall lying in a line tending toward the southwest, from where it was
first struck. The wall was composed of a dark brown sandstone, very

much crumbled in places, but more distinet, more clearly defined, and

the stone more solid as the digging increased in depth. The wall was
evidently the eastern side of an ancient home or [ortification, as the
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slope of the outer wall was to the west. About eight feet from the slope
of the eastern wall a mound of sand was struck, embedded in the muck
formation above and around it. This sand mound was dug into only a
few inches, as the depth of the water demanded but a slight increased
depth of the channel at that point; but enough was discovered to warrant
the belief that here on the northwestern shore of Lake Dora is sub-
merged a city or town or fortification older by centuries than anything
yet discovered in this portion of Florida. Small, curiously shaped
blocks of sandstone, some of them showing traces of fire, pieces of
pottery, and utensils made of a mottled flint were thrown out by the
men while working waist deep in water. One spear head of mottled
flint, five and a half inches long by one and a quarter inches wide,
nicely finished, was taken from the top of the sand mound and about
four feet below the water level of the lake.

AMONG THE ROCKY MOUNTAINS
Byers, Wm. N.; American Antiquarian, 1:16, 1878.

The native races have left but few lasting traces in this part of the
territory. Such as I have observed I will answer under the numbers of
your questions:

1. At certain "passes' over the main range of the mountains there
are the remains of strategical works, about which the present Indians
know nothing. At Boulder Pass, 55 miles west of Denver, an old trail
or trace led where a wagon road is now built. It passes at 11,600 feet
above sea level, and traverses, at that height, a plateau above timber
line for between three and four miles. Its approaches are by spurs at
right angles with the range, flanked by inaccessible canons. At the salient
point in this pass there are long lines of breastworks---rough walls of
stones such as cover the surface in the vicinity. They follow the natural
'vantage ground and at the many angles there are stronger defences of
the same character, with enclosing walls and slight excavations within
-—-miniature forts or large rifle pits. These stone walls probably
aggregate miles in length. Some have pronounced them military works;
others think they were for killing game, and still others have maintain-
ed that they are moraines of the glacial period. Once in crossing with
General Jno. M. Schofield, I asked his opinion and he replied: "It is
very plain that they are military works."

Near what we now call Argentine Pass, about twenty miles further
south on the same range, is a similar pass, by a transverse ridge, but
of still greater length above timber line. Here is an old roadway which
has evidently borne infinite travel of some kind. At intervals along it
are circular works, apparently for protection or hiding places. Exca-
vations of two or three feet, bordered by enclosing walls of stone, ten
to twenly feet in diameter. But they are isolated and I never observed
any trace of other walls.
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THE MYSTERIOUS WALLS OF THE BERKELEY AND OAKLAND
HILLS

Morrill, Sibley S.; Pursuit, 5:90-92, 1972.

For better than a century now, some ordinary looking stone walls in the
Berkeley Hills overlookingSan Francisco Bay have been a subject of specula-
tion on three principal points: why were they built, by whom, and when.

They are found mainly in heavily wooded or chaparral-covered areas,
but whether there or occasionally in the high grasslands, they appear to have
served none of the usual purposes of walls---except in two or three places
where it seems they may possibly form the remains of fortifications. They
survive only in sections, ranging in length from 20 feet to 200 yards or so.
Their height varies from 2 feet or less to 5 or a little more, the average .
probably being between 3 and 4 feet. Their breadth was great enough---4 feet
in some instances---to make it a near certainty that the walls originally
were much higher through the use of smaller stones along the top. Digging
at their base, of which only a little has been done, reveals that the rock goes
down as much as 10 inches below the surface.

While the sites of some of these walls, like those in the Vollmer or Bald
Peak (1905 ft. elevation) and nearby Grizzly Peak (1750 ft. elevation) areas,
suggest the possibility of a defense purpose, other sites, such as that of a
wall which runs straight up the southeastern slope of Roundtop (1763 ft. ele-
vation) through masses of underbrush and poison oak, offer no clue as _to_
why they were constructed. Even if its present height of 3 feet was origin-
ally double that, Roundtop wall's length of nearly 100 yards would have
made it of no use as a fortification. As to the possibility that it once ex-
tended much farther in either direction, there is nothing to suggest this at
either end. And whoever constructed it certainly did not do it for fun; some
of the rocks weigh easily over 200 pounds! Furthermore, it is unlikely that
they did it for 'practice'. Those who built that and the other walls were per-
sons of some skill and experience, for the walls are not just elongated piles
of rock.

Seth Simpson, of Oakland, California, who has studied the walls as a
hobby for several years, and his son Martin, a palaeontology st.udent at
Merritt College, say it is plain that some of the stones were chipped and
fitted. In fact, a stone found in a wall near Vollmer Peak was actually bored
through or holed, and because of the growth of a tree immediately in Er_ont of
it, plus the length of time the stone must have been in situ, that operation
was probably conducted generations ago, when or even before the wall was
built. In any case, throughout the greater part of the length of these w'alls.
it is generally evident that the rocks were placed in such a way as to give a
locking effect.

Simpson's investigations indicate that the walls are found over an area
extending for nearly 7 miles south into the Oakland hills, but he has been
quite unable to relate them to any boundary markings. Water_‘ company sur-
vey maps show that none of the walls has any detectible relationship to
boundary lines; except for one case in the Vollmer Peak area, boundary
lines parallel no walls nearer than about 600 yards.

Nor is there anything in the construction of the walls to indicate that
they are the remains of pens or corrals. They are, for the most part,
straight. Some intersect at an angle, and there are instances of‘ pa_ra.ll'el
walls separated by as much as 10 yards or so, but there are no indications
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whatever that they formed enclosures.

Simpson attempted to determine whether there were similar structures
in other counties around the Bay, but discovered nothing except in the hills
behind Milpitas, an extension of the Berkeley and Oakland Hills some 25
miles to the south. In a way, the walls there are still more baffling. They
are in a gently rolling, comparatively treeless country, and except for the
remains of one, they offer no suggestion of the usual purpose of a wall. In
fact, from the nature of the terrain, which I have visited, it was not of a
character to provide even the reason that New England farmers had for build-
ing their famous stone walls---primarily for "storage' of stones removed
from fields to permit ploughing. When the New Englanders ran out of "wall
space' they dumped excess rocks in the nearest gulley. The walls were
virtually useless as fences, and grazing land was much more easily fenced
by stumps or stakes and rails. In the Milpitas area, the stone walls just
run their way for a few score or few hundred yards and then stop. Live-
stock have no difficulty in walking around them.

As to why and when those walls were built, ranchers in the area whom

Simpson interviewed said they didn't know. They had always been there---and

had been constructed by "the Mexicans, or Chinese, or some others', in
every case long before the ranchers came into possession of the land. In
brief, these ranchers know no more about the origin of their walls than the
inhabitants of Berkeley and Oakland know about theirs.

That is the way it is today. But, since the walls in the Berkeley and
Oakland hills have undergone a certain amount of attrition, even destruction,
in recent years (a considerable part of one of them was removed in the con-
struction of a botanical garden at Tilden Park), it is of interest to see what
was thought of them [ifty years ago or so.

On October 15, 1916, Harold French wrote in the Oakland Tribune that,
"since the Nineties, when my attention was first attracted by three ancient
rock walls. ..I have asked many old timers what they knew about them. Two
old tramping friends who have ranged these ridges since the Sixties have told
me they were just as ancient in appearance then as in later years.

""One of them, the late Captain Albert S. Bierce, brother of Ambrose
Bierce, dispelled the last lingering doubt in my mind when one day in 1904,
he led me into a thicket of greasewood in a gulch draining the southern slope
of Mt. Baldy, and in the jungle which has been growing there for ages he
showed me a very distinet old wall completely hidden from view."

French reported that the walls to be found "at various points from the
peak known as Round Top...to the northerly extension of Baldy Ridge' had
a combined length that would "extend two miles in all'. The largest walls
French reported were those found "on the southerly slopes of Round Top,
overlooking Redwood Canyon" where the walls "form a right angle, the
longest line of which runs westerly down the slope for about 700 feet, the
other points southward some 500 feet'.

Noting that some of the "volcanic boulders" forming the walls weighed
nearly a ton, French said that those forming the base of the walls "lie em-
bedded in the soil for a foot or more'", a matter which, when combined with
the coating of lichens and the weathered surfaces of the rocks, "proves they
have lain there a very long time''.

As for the origin of the walls, French found nothing to indicate they
were built by pioneers, Mexicans, or any other people who came after the
arrival of the Spaniards in the 1770's. On the contrary, he notes that "there
was a tradition among the Matalanes, tribesmen who made their homes
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among the Thousand Oaks [an area in the foothills of north Berkeley] and
pounded their acorn mills on the rocks near Cerrito Creek. .. that the walls
were fortifications built by 'the hill people' with whom they warred. The
very name Matalanes sounds strangely similar to Atlanteans, to whom the
Aztecs and their predecessors who lived about Mazatlan, down the Mexican
Coast were reputed to be related."

Another source, an undated and unidentified, but very yellowed clipping
found by the famous Oakland bookman, the late Harold C. Holmes, tells of
walls found "half a mile east of Grizzly Peak' which form "two sides of a
right angle, each side being about 100 yards in length and appear to termi-
nate in the dense chaparral, although traces are found showing that they
were at one time much more extensive...about 50 feet in length, although
it may be seen that it was built to a length of about 280 yards...in the
vicinity are the remains of other walls, at present of no considerable extent.
The generally accepted belief is that the place was a city inhabited by some
long-forgotten race. .. Certainly the people who built them understood stone
cutting, as the boulders bear evidence of having been split and chipped in
order to join compactly.' Otherwise, the clipping gives much the same in-
formation as French gave.

A PREHISTORIC EARTHWORK IN THE HAIDA INDIAN AREA
Smith, Harlan |.; American Anthropologist, 29:109-111, 1927.

Near Rose Point, the most northeastern part of Graham Island of
the Queen Charlotte Group, in the Haida Indian area of British Columbia,
is an unusual prehistoric earthwork. Published accounts of earthworks
in western North America are so rare that a note of this one may be useful.
e information was collected during a brief visit made in 1919 for the
Victoria Memorial Museum.

The exact location is about a mile and a half southward from the limit
of trees on Rose Point. It is about a quarter of a mile east by north, on
the trail from Mr. Bradley's ranch house to the east coast on a wooded
flat among steep wooded moving dunes possibly thirty feet high. The
site is probably a little northeast of the center of lot 1014. The earth-
works consist of ridges of earth about twelve to eighteen inches high
outlining long rectangles as illustrated in Fig. 1. Two low ridges in
the northwest part of the earthworks, one of them at an angle to the other
ridges, may be the remains of decaying timber. These are represented
by dotted lines on the map. All of the complete rectangles are approxi-
mately one hundred feet long. Two complete rectangles and four parts
are about fifty feet wide; one is about twenty-five feet wide, and another
partial rectangle parallel to it at a distance of thirty-five feet, is thirty-
five feet wide. All of the complete rectangles are longer easterly and
westerly. It is surprising that lengths of these longitudinal ridges are
equal, that they are an even hundred feet long, that the lengths of so
many of the transverse ridges are equal, one rectangle being exactly
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half as wide as the others, and that the width of an incomplete rectangle
is measurable in multiples of all of the other measurements.

Whether the dunes have covered part of the earthworks or whether
the ridges merely abut on the dunes was not ascertained. If the dunes
had been built out over part of the ridges it must have been long ago,
as there are large spruce trees on them at this place. There are no
large trees on the ridges, but there are large spruce trees growing
within the earthworks as well as on the dunes, those northwest of the
earthworks being the larger. A spruce tree ninety inches in eircum-
ference stands about twenty-five feet westward from the top of the west-
ernmost north and south ridge, and nearly twenty-five feet northward
from the top of the most western east and west ridge on a space that was
possibly enclosed, although we could not trace its western or northern
embankment. Another spruce tree one hundred thirty-five inches in
f:ircumference stands within the most western complete rectangle.

This tree is, consequently, over forty-two inches in diameter and an
average spruce three feet in diameter on Graham Island is said by
foresters to be over one hundred seventy-five years old; it would seem,
then, that the earthworks were probably made before 1744, that is,
thirty years before the first European visit to the island. It is a possi-
bility, however, that the tree was enclosed within the earthworks.

A spruce windfall to the northwest disclosed no village refuse, such
as shell-heap material, among its roots or in the hole formed on its
uprooting. The middle southern part of the earthworks is located in an
oval space about a hundred fifty feet long which the Bradleys have fenced
and cultivated as a garden. In this garden, stones burned and crackled
by fire were seen but no shells were found. Part of the skull of a whale
was seen imbedded in the earth near an embankment in the southeastern
part of these earthworks. On the whole, signs of habitation were so
scarce as to suggest that the period of occupation, if any, was short.

If these ridges are the remains of banking around houses, the houses
were not similar either in size or proportions to Haida houses. The
Haida houses were nearly square while those of Nootka and Salish tribes,

of the region much further to the south, were sometimes long and narrow.

Although these enclosures are parallel and in parallel rows, as were the
houses, there are no passageways between them except possibly in one

Walls, Embankments, and Ditches 89

place. This place is the thirty-three foot space lying between the area
walled on three sides as traced at the north and the enclosure to the
south, Here there seemed to have been no ridges. Moreover, the rec-
tangles are not arranged along the base of the dunes or with any sym-
metrical relation to them as would probably have been the case with
houses built since these dunes were formed. The site is well sheltered
by the dunes and in that respect, although rather low, is desirable for
habitations on this point where both wind and driving sand are severe.

Mr. Carpenter, of Masset townsite, suggested that these walls were
made up of sods removed in the making of gardens. At the Haida village
of Masset I saw a wall about six feet long by two feet wide by two feet
high consisting of sods taken up in the making of a garden. However, a
wall of these earthworks, the one under cultivation within the enclosure
fenced by the Bradlieys, is of yellowish gray sandy soil rather than of
black humus such as would result from the decay of sods.

Although many localities in the Haida area are referred to as forts,
it is not known whether they include earthworks or not. The earth-
works of the coast of southern British Columbia tend to be circular or
semicircular except in places where they cut off promontories which
could easily be fortified. The Rose Point earthworks do not appear to
be fortifications and their true purpose has not yet been explained.

DEFENSIVE WORKS AT TIKAL

Puleston, Dennis E., and Callender, Donald W. J., Jr; Expedition,
9:40-48, Spring 1967.

Tor the weeks, months, and even years one spends carrying out
fairly routine work there is always the possibility of stumbling onto
something important that is totally unexpected. The discovery of what
appears to be a 9-1/2 km. long defensive earthworks 4.5 km. north of
the Great Plaza of Tikal is an example of just such a chance. The
earthworks lie directly between Tikal and the nearest large site,
Uaxactun. These two sites are about five hours apart in terms of
walking distance; the earthworks are one hour's walk north of Tikal.
Frankly, a defensive barrier of this magnitude, or for that matter of
any magnitude, was not one of the things we expected to find in the
process of a project to explore and map the outlying areas of Tikal.

The Tikal earthworks were discovered in the process of the sys-
tematic mapping of the remains of house platforms and other structures
along the 1/2 km.-wide, 12-km.-long strip which extends north from
Tikal's center. The trench is the most prominent feature of the earth-
works, but when it was first discovered it appeared to be nothing more
than a natural arroyo or ravine. As we followed it, however, it soon
became evident that it was not a natural formation. First, it had a
continuous raised embankment along the south side, and second, it
passed up and down over hills, following a fairly straight line. At
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several points where we came to low ground it seemed to disappear,
but by continuing on we were always able to pick it up again on the next
piece of high ground. Otherwise, the earthworks were easy to follow.
We soon found it easiest to walk along in the trench itself, though occa-
sionally fallen trees of great size blocked our path, forcing us to crawl
through a dense tangle of branches or make a detour. We followed the
trench in this way for a total of three days. Compass bearings were
taken every 40 to 50 meters and distances were paced off as accurately
as possible, revealing finally that over their known length the earth-
works extended for a total of 9-1/2 km. At both the east and west ends
the earthworks disappeared into large swamps through which they may
or may not have continued. We were particularly interested to note
that the ends almost reached the two great logwood (Haematoxylum
campechianum) swamps that lie to the east and west of Tikal.

With the realization that this new feature was not natural, but was
something constructed with great effort by the Maya themselves, we
were left with the question of why ? What was the function of this great
trench and embankment situated so far from the center of Tikal? At
first we considered the possibility that it might have served as a canal
in a water distribution system of some kind. However, this intriguing
idea had to be rejected on the basis of two factors, both of which pre-
clude the possibility that the trench could have held water: first, the
extremely porous nature of limestone bedrock; and second, the way in
which the trench goes up and down the sides of large hills without chang-
ing its depth.

On the other hand, its potential as a barrier to human movement
was obvious for at least three reasons. (1) Though we did not know
its depth before we began excavation, the four-meter width of the trench
posed an obstacle few Maya could have crossed by jumping. To have
tried to do so would have been additionally difficult for two reasons.
First, over almost its entire length outsiders would have had to run up-
hill to approach the trench, and second, they would have had to jump
upwards, as well as across the trench, to get onto the embankment
which abutted the south lip. In looking at Fig. 2 it should be remem-
bered that this embankment must have been considerably steeper and
higher a thousand years ago than it is today. (2) The logwood swamps
to the east and west would have made it difficult to get around the ends
of the earthworks providing they were as unpleasant to struggle through
in the days of the Maya as they are today. (3) Finally, that the trench
was impassable is suggested by the fact that at four or five widely sep-
arated points along its length we found what appeared to be causeways
across it. At each of these there was an equivalent gap in the em~
bankment. If the earthworks were not a barrier to human passage these
""gates' would have little reason to exist.

Tas s s e e

A TRINCHERA NEAR QUITOVAQUITA, SONORA
Ilves, Ronald L.; American Anthropologist, 38:257-259, 1936.
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Stone walls on many of the hills of Papagueria have excited the
interest of workers in that area for a number of years. The wall to
be described below is of interest because it indicates a westward ex-
tension of the known range of the builders of these structures.

One mile southeast of Quitovaquita, a Papago town on the Arizona-
Sonora border, the Sonoyta River enters a range of granitic hills,
locally known as the Cerritos de Agua Dulce. At the point where the
river enters the hills is a small isolated knoll separated from the main
cerrito by an abandoned river channel about twenty feet above the present
channel. On the east side of this knoll is a wall about 300 feet long,
three feet high and two feet thick. Between this wall and the slope of
the hill, material resembling sheetflood wash has accumulated or been
placed. No other structures of any sort were found on or near this
knoll.

The major portion of this wall has fallen, although it is firmly built.
Earthquakes, which are, and have been for many years, common in
this area, are probably responsible for the falling. Only a few hundred
feet upstream, the bedrock in the river bed has been faulted so that the
east (upstream) side is elevated four feet. This faulting occurred re-
cently enough so that the broken edge of the uplifted portion is still
sharp, but not within the last few years, as the scarp has been eroded
away in the unconsolidated sediments close by.

This wall closely resembles the walls on the various '"Cerros de
Trincheras' described by McGee, Lumholtz, Sauer and Brand, and
others, although it is west of the areas from which trincheras have
previously been reported. Inquiries at Quitovaquita produced the in-
formation that this wall was built before the coming of el Doctor
Lumbo'' (Lumholtz), and before that the ''good padre' (possibly Kino).
Further questions brought only '"No comprendo' from the Papagos.

At Sonoyta, Alberto Celaya, the Comisario, who assisted Lumholtz
during his explorations in Papagueria, knew of the structure, but knew
nothing of its origin. No description of this structure has been found
in the literature of the area which goes back to 1698.

These walls have been described as fortifications by McGee and
some of the early Spanish writers, but this wall, like many of the
others known in Sonora, is poorly placed strategically. Three sides,
the north, west and south, are open to attack. Sauer and Brand give
evidence that some of the terraces described by them were inhabited,
possibly by valley people who were driven from their homes. No evi-
dence of habitation was found at the Quitovaquita trinchera. The struc-
ture was certainly not an irrigation dam, for it could not impound water,
and there is no water to impound at this place except during the sum-
mer rains, and very little then, It was not a corral, for it is open at
the ends, and could not confine any animal more active than a turtle.
Lumholtz suggests that the trincheras were religious structures. Con-
sidering the location of some of these structures, and their apparent
uselessness for any other purpose, this suggestion has its merits.
Small pieces of red mericanite lava, found at the base of this wall,
suggest a connection with Pinacate, twenty miles distant, where this
lava is plentiful. Iitoi, one of the major Papago gods, is said to have
made his home in a cave at Pinacate, and to have made his home in a
cave at Pinacate, and to have burned away part of the peaks. No
mericanite was found between the Quitovaquita trinchera and Pinacate,
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but in view of the lack of thorough exploration of the area, it cannot
safely be said that there is no such lava nearer than Pinacate.
This wall is the most westerly of the trincheras in the Sonoyta
valley and probably represents an outpost of the pre-Papago peoples
who built them. Until a more thorough study of the ouflying trincheras
is made, and their relation to the structures further inland is deter-
mined, no age, other than pre-Papago, can be assigned to this strue- (
ture.

* South America

THE “GREAT WALL OF PERU”.....

Shippee, Robert; Smithsonian Institution Annual Report, 1932, pp.
461-473; and Geografhfcaf Review, 25:1-29, 1932. (Reprinted wit
permlssion from the American Geographical Society)

The appearance of '"Peru from the Air," was followed by many re-
quests for a continuation of the studies contained therein. In no field
have the rewards of aerial survey been greater than in archeology,
and the demand has been increasing for "more maps and more air
photographs, ' as Crawford has phrased it. To meet this demand and
the demands of geography were two of the chiel objectives of the Shippee-
Johnson Peruvian expedition of 1931. The expedition planned to record
the most important ancient sites of Peru by oblique and vertical photo-
graphs and mosaic maps. We had little expectation of making really
new discoveries in a country where exploration has already revealed so
much. We were quite unprepared for the "Great Wall," as it has been
popularly termed.

The Great Wall. While we were still operating from the base that
we had established at Trujillo for the mapping of the well-known ruins
of Chan-Chan, we made a flight with the photographic plane inland as
far as the Maranon River and, on the return, circled southward around
Mount Huascaran and then followed the valley of the Santa River to the
coast. Our course was over the edge of the foothills bordering the
narrow upper valley of the river on the north. Johnson, co-leader and
photographer of the expedition, watching for photographic subjects,
noticed what appeared to be a wall flowing up and down over the ridges
beneath the plane, wondered for a moment as to the purpose of such a
structure, decided that it was worth recording, and made a number of
photographs of it. We hoped to be able to return later to make a more
complete record of the wall but were not certain that we should have
time to do so. The photographs, printed a few weeks later in our Lima
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laboratory, led tc so much discussion, however, that just before our
departure we arranged to make a special trip to relocate and examine
the wall from both the air and the ground.

Johnson and I, with our Peruvian observer, Captain Ceballos, flew
to Chimbote in the photographic ship and established a temporary base
there. Chimbote lies on one of the largest bays of the Peruvian coast,
a few miles south of the Santa Valley, of which it is now the principal
port, The little town in the lee of three tall, barren sand hills can
hoast of two things only---a natural harbor that would make the most
ideal naval, aviation, or submarine base imaginable and a level, hard
landing field that is used by the Peruvian commerecial air lines.

The natives of Chimbote assured us that they knew about the wall,
that they had heard of it from their ancestors, and that it was pre-
Incaic. They could tell nothing, however, of its purpose or its history
and, indeed, gave little real evidence that they had ever even heard of
it.

From Chimbote the flight to the mouth of the Santa River was a
matter of a few minutes only. Turning inland [rom there we picked up
the wall about 5 or 6 miles from the coast at the ruins of a small village.
At that end the wall divides into two sections for a short distance. It
may have once extended to the shore line; but, if it did, it has been
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broken down, and the stones have either been removed for other build-
ing purposes or covered by the drifting sand.

From the ruined village, itself all but lost under the sand, the wall
leads away up the north side of the river, first across the level, sandy
plain of the river delta and then, as the valley narrows, over the edge
of the foothills bordering the valley. As the foothill ridges become
sharper and steeper, the wall rises and dips and in places is turned
slightly from its generally straight course. Its distance from the river
is in general about a mile and a half, although in one place at least it
dips down close to the edge of the river bed. In places it blends so
well with the background as to be almost indistinguishable.

It was impossible to make an accurate check on the distance we
followed the wall, for the air was so unusually rough that, as we ap-
proached the Andes, we had to circle and climb for more and more
altitude; but we followed it for at least 40 miles and possibly more.
Then we lost it. We had already passed over several short breaks,
but this time we failed to pick it up again. The light, which was poor
when we started---for the flight was made in August, a winter month,
when the coastal valleys are nearly always overcast and often filled
solid with fog---was getting rapidly worse; so we headed back for
Chimbote, taking only a few minutes out to get more close-ups of the
forts on both sides of the wall.

It so happened that none of our first photographs showed any of these
forts. But, on this second flight we noticed at irregular intervals on
both sides of the wall, but at short distances from it, a series of small
forts---some circular and some rectangular---most of which were
more or less inset in the top of small hills so as to be quite invisible
[rom the valley floor. Those on the south side, and they were the
larger, were located in the hills on the south side of the Santa River
opposite the wall. We believe that we located and photographed all of
these forts---a total of 14, The largest one appeared to be about 300
feet by 200 feet, with walls about 15 feet high and perhaps 5 feet thick,
and was of piled-stone construction. A few of the others were of the
same construction, but most of them appeared to be of adobe.

At Chimbote we at once began preparation for a trip to the wall
overland. From a rough sketch made while in the air we figured that
we could reach at least the western end of the wall by automobile.
There is a bridge over the Santa near its mouth, and, once on the other
side, it would be simply a question of how far the car could plow through
the sand. The next morning we loaded our equipment into an old Ford
and started off on a trip that was to take five hours of bumping over
crude roads, slithering down muddy cow paths, and pushing through
deep sand. Steering our course by a method of "dead reckoning"
especially devised for the occasion, we at last reached the sand-
covered ruins of the little village at the end of the wall. It was just by
chance that we did not miss them entirely. From the air we had been
able to make out the plan of the streets and the walls of the separate
houses. From the ground we saw nothing but a few sand-covered ridges.

Just beyond these ridges, which were crumbled adobe walls buried
beneath centuries of drifted sand, we saw the wall stretching away to
the horizon. We followed along it for several miles. Then the valley
began to narrow and the cross ridges to dip more sharply down to it.
The Ford could go no farther. We struggled on afoot for another mile,
lugging the cameras and stopping at intervals for still and motion pic-
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tures showing construction details and the character of the terrain on
which the wall stands.

The wall, as far as we followed it, now averages about 7 feet in
height. It is built of broken rocks set together with adobe cement, and,
where it has not been greatly disturbed, its outer surface is so well
chinked with small rocks that it would be practically impossible to scale
it without ladders. In occasional places, as seen [rom the air, the wall
must still be 20 or 30 feet high where it crosses gullies. We found it
impossible to make anything like accurate measurements. The rocks
that have slipped from the top with the beating of the winds and the occa-
sional rains spread away for a considerable distance on either side of
the wall and aid the drifted sand in obscuring its base. We estimated
that, in its original state, it was about 12 or 15 feet thick at the base
and was built to taper upward to an average height of 12 or 15 feet.

Origin of the Wall. We were unable to come to any conclusion con-
cerning the origin of the wall. As Dr. A. L. Kroeber remarks, that
will require careful examination by an archeologist familiar with differ-
ent types of construction and able to interpret potsherds or other frag-
ments that may be found in association with the wall. If we had had
time to carry our ground explorations farther and to investigate the
forts, we might have found more definite indications as to its history;
but we had already spent eight and a half months in Peru instead of the
five months originally planned.

Further exploration to determine how far the wall extends into the
Andes would be especially worth while. We estimate that when we
finally lost sight of the wall we were in the neighborhood of Corongo.
Wiener mentions strongly fortified hills in the Corongo region. We
have, therefore, the possibility of a defensive wall joining the fortifi-
cations of the Corongo region with those at the mouth of the Santa River.

Clearly the wall with its double line of forts was erected as a defen-
sive barrier. If it is true that the fortified hilltops at Paramonga,
some 50 miles farther south, mark the southern limits of the domain of
the Great Chimu, there are many guesses that can be made as to the
origin and purpose of the wall. It may be an inter-tribal defense that
antedates the consolidation of the Chimu kingdom. Or it may be a
secondary line of defense erected by the Chimu against the Inca invader.
If the latter is the case it may explain why, as tradition says, the Inca
abandoned his invasions of the Chimu kingdom from the south along the
coast and finally conquered it by advancing his armies through the
Andes and laying direct siege to Chan-Chan, the Chimu capital.

The suggestion has been advanced by Dr. R. L. Olson, of the Uni-
versity of California, that the wall may represent one of a series of
defense structures built by the Chimu as they extended their territory
to the north and south, While engaged in field work in this part of Peru
two years ago Doctor Olson noted a number of walls in the Chao Valley,
about 20 miles north of the Santa Valley, mostly fragmentary and run-
ning for short distances only. He describes a larger wall cutting across
the pampa between Trujillo and Chicama that was built presumably for
the defense of Chan-Chan.

Prof. Marshall H. Saville suggests that the wall may have been
erected by the Chimu or pre-Chimu occupants of the Santa Valley to
prevent the neighboring tribes on the north, or possible invaders from
the north, from gaining access to the river where, by damming or
otherwise diverting the stream, they could cut off the water supply
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from the great aqueducts, still largely in fairly good repair, that irri-
gated the densely peopled Santa delta. In connection with this sugges-
tion may be cited Montesinos's account that the Inca finally conquered
the Great Chimu by cutting off his water supply. It may have been the
supply to the Santa Valley that was cut off by the Inca, since Montesinos
does not state which valley it was in which the Chimu finally capitulated,
while Garcilasso de la Vega says that it was the Santa Valley, although
he makes no mention of the cutting off of the water supply.

Dr. Julio C. Tello, director ol the archeological museum of the
University of San Marcos and a leading authority on the Inca and pre-
Inca civilizations, states in reply to a letter addressed to him by the
American Geographical Society that not only had he never heard of
the wall until it was reported by the Shippee-Johnson expedition but
that he has been unable to find anyone among the owners of the large
haciendas in the Santa Valley who knows anything of it. Doctor Tello
reports that he has discovered several walls similar to the Great
Wall of the Santa Valley in valleys south of Lima, although none of them
is more than a few kilometers in length. He also mentions the wall
between Trujillo and Chicama described by Doctor Olson, but offers
no suggestions as to the possible purpose of this or others of what he
describes as the "mysterious walls of Peru."

It is still hard for us to believe that we have actually made a new
discovery of such evident importance in a region whose ruins have been
tor more than 75 years the subject of frequent and careful explorations
by a long list of noted archeologists, many of whom have made their
reputations there. TFrom the air, the wall and its forts are so striking
a feature of the landscape that it is difficult to understand how they
could have so long escaped notice from the ground. That this is the
case seems less astonishing, however, when one considers that, even
though the wall were noticed at its western end where it crosses the
delta of the Santa River, it would appear only as one more wall in a
region filled not only with the ruins ol elaborate fortifications--~forti-

fied hills and defensive walls ol various sorts---but also with the remains

of cities, towns, and extensive irrigation works. Only when one looks
down upon the wall from the air and thus is able to see long sections
of it can one realize that it is a feature quite distinct from the short
sections ot wall characteristic of the Santa delta. This broad view
presented to observer and camera is what makes the airplane so im-
portant an instrument in modern exploration. The aerial observer is
afforded, and the aerial camera records [requently in a single expo-
sure, a synthesis ol details whose relationships might otherwise never
be discovered.

R ]

TRENCHES IN VENEZUELAN ARCHEOLOGY
Cruxent, J. M.; Science, 114:306, 1951.

During recent exploration in the Rio Negro region in the Terri-
torio Federal Amazonas (Venezuela) the author was advised of the
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existence, in a place known as ''lugares viejos de los indios, " of man-
made trenches, about 300 ft. long, 6 ft. deep, and 6-9 ft. wide.
Sherds, some with anthropomorphic decorations, found in the imme-
diate vicinity of these trenches are evidence of former human habi-
tation. In this same zone and, probably, in the same locality or in
its immediate vicinity, lanceolate-shaped canoe paddles of hard wood
with anthropomorphic decorations on the handle have been found. A
wooden implement, decorated with a carved human face, has been
found in Cano Loro by Sr. Clemente Calderon of San Carlos de Rio
Negro and donated by him to Salesian Rev. Father Bombequio, who
in turn presented it to the convent of this order in Puerto Ayacucho.

Trenches of this type are reported to be present in many other
places, among which are the following: Caserio de Mayagua, Rio
Pasimoni, Caserio Solano, Cano Pasimoni, Capaco, Caserio Iguay-
nape, Cano Darigua, Caserio Urana, Cana Motuiti, Laguna de la Brega,
and Cano Bunte, all in Distrito San Carlos de Rio Negro. Wooden
paddles are said to have been recovered in all these places.

Recently the writer had an opportunity to study one of these trenches
in Santa Rosa de Amenodora. Considerably damaged by modern fill
from the surfacing of the adjoining village streets, it still retains its
ancient morphology and principal characteristics. Starting in the swampy
land near the bank of Rio Negro, it forms a shallow crescent in the gen-
eral direction of the village square. Many of the natives remember it
when it was unencumbered by recent fill and when its entire length of 210
ft. was 9 ft. wide and 9 ft. deep.

According to popular belief, these trenches were filled with briars
or pointed sticks and loosely covered to serve as traps for an attacking
enemy. For lack of any evidence that would confirm or refute this
beliefl, the present author advances the hypothesis that these trenches
served as hiding places for the Indian dugouts at night or during war-
time. These dugouts would not be left in the river because, in the
eventuality of an enemy attack, the group that lost its canoes would find
itself in a precarious position indeed, in consequence of loss of mobil-
ity in forests that, flooded as they are during the greater part of the
vear, offer very little facility for foot travel.

» Pacific Islands

CYCLOPEAN WALLS AND BASALTIC COLUMNS IN THE
CAROLINES

Anonymous; American Antiquarian, 21:183-188, 1899.

A book published in Germany eighteen years ago, under the title
""Essay on South Sea Curiosities, " gave Professor Kubary's descrip-
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tion of the wonderful prehistoric ruins discovered in the Caroline Islands,
almost in the mid-Pacific. These ancient works are remarkable not only
for the fact that the columnar shafts of basalt, many weighing several
tons each, were transported from twenty to thirty miles to build up the
defences, tombs and other structures, but also because the little islands
themselves on which the walls were reared are mainly artificial in
formation, having been built up out of the shallow waters of the lagoon

by the heaping up of these shafts of basalt.

Professor Kubary's description of these ruins was the first written
account of them. But he was able to visit only a part of them, and his
studies on the ground were necessarily very incomplete. As the ruins
are really among the world's prehistoric wonders, the recent studies
of Mr. F. W. Christian at Ponape Island, near the eastern end of the
Carolines, are particularly interesting and acceptable. The paper he
read before the Royal Geographical Society, which is printed in the Geo-
graphical Journal for February, gives an excellent idea of these remains.

Ponape is the largest island of the Carolines. It is nearly sur-
rounded by coral reef, with narrow openings here and there, and bhe-
tween the reef and the land, is a lagoon of very shallow water, most
of it not over one to three feet in depth. The ruins are in this lagoon,
off the east coast of the island and close to the south coast of the little
island of Tomun.

Mr. Christian says:

The islets are mostly rectangular and are built up out of the
shallow lagoons, and are enclosed in mangrove clumps. A net-
work of shallow canals intersected the island labyrinth. The
natives ecall them "waterways, " and the group of islets they call
"waterways between the houses.' A massive breakwater runs
along the edge of the deep sea, shutting in the woods and waters.
Out to sea lie other islands, where there are scattered remains
of another ancient sea wall. The most remarkable of all the
ruins are on the Islet Tanack. The water front is filled with a
solid line of massive stone-work about six feet wide and six feet
above the shallow waterway. Above this is a striking example of
immensely solid cyclopean masonry---a great wall, twenty feet
high and ten feet thick, formed of basaltic columns laid alternately
together and crosswise, and enclosing an oblong space, which
can be entered only by one gateway in the middle of the west face.

A series of rude steps leads up to the spacious court-yard, strewn

with fragments of great pillars. Beyond this, and encircled by it,

is a second terraced enclosure, tipped by a rude projecting frieze

and cornice of stonework. The outer enclosure is 185 by 115

feet; the wall varies from twenty to forty feet in height; the inner

court is parallelogram and measures seventy-five by eighty feet.

Another rude flight of steps leads up to the great central vault

or massive chamber, said to be the grave of an ancient monarch

named Chan-te-Leur. This underground chamber faces the great

gateway. It is about eight feet deep and roofed with enormous

slabs of basalt. There are other vaults in the enclosure. Stand-

ing on the south-west angle, where the wall of the enclosure is

about forty [eet high, one looks down on the green abyss, with never

a glimpse of canals, but the northwest angle, as we came out upon

the canal, gives a happy impression of the style of architecture,

Walls, Embankments, and Ditches 99

the two walls at the junction run high and bluff, like the bows of

a Japanese junk.

The names of some of the islands are significant. One means '"The
Place of Loftiness'; another, "The Place of Cinder Heaps, ' from the
cooking fires of the workmen, who helped the demi-gods build the
walls; another means '""The New Pavement. "

These islands cover an area of about nine square miles. It will
be observed that most of them are rectilinear in form. It happens
that the break in the reef to the east is here unusually wide, and heavy
rollers would come in from the sea if it were not that a number of long
stone islands were built on the east, which serve as a seawall or break-
water., The massive walls of this breakwater are seen stretching south-
ward for three miles, the masonry showing here and there through the
dense tangle of shrubs and mangroves that crown and encircle the islets.
The dense tropical vegetation that covers all the islands makes their
exploration difficult, A visitor who was not observant might visit the
spot and never know of the existence of the remarkable objects around
him. An immense amount of work had to be done to see the ruins at all,
and photographs could be taken only after a great deal of clearing away
of underbrush.

There are between fifty and sixty of these artificial islets. A net-
work of shallow channels intersects the island labyrinth, the water in
which, for the most part, is deep enough merely to float a canoce. All
the islets and the walls, tombs and other structures on them were
built of basalt columns, commonly known as columnar basalt, of
which specimens may be found along our Palisades on the Hudson.
There is no basalt near the artificial islands, and the enormous quan-
tity that was required by the ancient builders must have been carried
in great canoes or on rafts a distance of twenty to thirty miles along
the coast. Christian found the great quarries where these pillars and
blocks were obtained. The most distant of the two quarries is at
Thokach, thirty miles away, where the columnar basalt formation
is very strikingly marked. Here all the shafts and pillars required
were lying around ready shaped to the hands of the builders. They
had to be removed some distance to the sea from the dales at the foot
of a perpendicular scarp, whence they had fallen. Many of them weigh
at least three and a half tons. The problem of getting them to the sea
edge was probably the easiest part of the undertaking. It is likely
that large forces of workmen, equipped with levers, rolled them over
and over till they reached the water. Then, somehow or other, no one
knows how, they were placed on the rafts or in the canoes and trans-
ported to the spot where they were wanted. We can hardly realize the
prodigious amount of toil that was required to provide the material
with which to rear these fifty to sixty islets and the structures on them.
How were these columns, weighing tons, lifted to a height of twenty to
thirty feet to form the top of the walls reared on the islets?

Mr. Christian suggests that it was done by a large number of men
hauling or rolling them up over cocoa timbers covered with oil, and
thinks that the builders were an "intelligent minority'" swaying an
"ignorant majority'; resembling, perhaps, the Inca kings who built
the cyclopean forts and the great temples and palaces of Peru, and
connected them with paved roadways and long suspension bridges, and
were able to make the industry of the people contribute to their wealth
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and power.

The explorer was able to trace the course of the canoes or rafts
which brought these great masses down to the building places. He
found the bottom of the lagoon, from the quarries to the stone islands,
strewn with blocks of basalt. The most reasonable explanation of their
presence there, is that they fell from the canoes during the journey,
or sometimes, being too heavy for the boats or rafts that carried them,
sank with their craft.

The islands seem to have been reared beneath the water by dump-
ing in the material with little regard to regularity, except that care
was taken to provide a solid foundation and straight outlines. The inter-
stices between the prisms of basalt were filled in with large blocks
and then with rubble, the whole forming a compact mass. The island
was reared above the water from five to ten feet, and on this founda-
tion were erected great walls, the largest of which is on Nan-Tauach,
where the wall rises to a height of thirty feet and is ten feet thick.

All these walls were laid in the same manner. The prisms of basalt
were placed close together, alternately lengthwise and crosswise. In
old times the walls must have been considerably higher, but much of
the masonry has now fallen into lamentable ruin. It is believed that
these enclosed spaces were used for tombs, treasure chambers, and
forts. The natives say that they were built by all the tribes of the island,
united at the same time under a powerful line of kings, in the days when
Ponape was much more populous than at present. In the course of

time there was a great invasion of peoples from the south. According
to this native legend the invaders must have come from some part of
New Guinea, the New Hebrides, or some neighboring portion of the
Melanesian area. The strangers came in fleets of canoes under the
command of a fierce and terrible warrior. The savages poured in

upon the peaceful inhabitants, and blotted out the ancient civilization
after a great battle in which multitudes were slain on both sides.

Part of these walls, behind which the natives fought, were thrown down,
and their defenders were either slain in battle or offered in sacrifice

to the war gods of their conquerors.

Mr, Christian was able to make a few excavations in the burial
vaults within the spaces enclosed by the walls. His finds include many
parts of shell fish-hooks, which were possibly broken and thrown info
the graves at the time of the burial of some renowned chief, a consider-
able number of shell rings, a few of them elegantly carved, but most of
them plain; a large number of shell beads; and the greatest prizes were
ten or twelve ancient axes, three of them about a yard in length, rubbed
down from the central shaft of the giant clam. Some of the smaller
axes were of fine workmanship, white as polished marble, strong, and
having keen cutting edges. Others had suffered great deterioration
during their burial ages. He also extended his investigations to some
other islands, for these ruins are not confined to Ponape, though seen
in by far their largest development there.

In the island of Lele the ruins are of a different character, being
built not of basaltic prisms, but of irregular blocks of stone, some of
very large size. They are also on the land instead of the water.

On Strong Island are also the remains of cyclopean masonry. Here,
also, was an enclosure formed of basalt blocks, and a network of canals
intersecting a tract of low and which had been reclaimed from the sea.
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Here the lofty walls exhibit an elaborate system of fortification, the
product of native work, under the orders of a superior, and one who
had a knowledge of engineering. The islanders use axes or adzes of
excellent workmanship, laboriously ground and polished down from the
great central piece of popol shell. In length they measure from six to
nine inches, and two inches wide. These would be useful as hoes for
agriculture, or as adzes for cutting wood, but would be of no use in
hewing the hard basaltic blocks. There are, however, no signs of tool
marks on the rocks. The columns were treated very much as logs of
wood and were piled on top of one another in log-house fashion. In this
they differ from the structures in Tonga, but they show considerable
advance in skill beyond the piling of stones in a wall.

Admiral Bridge of the British Navy, who has seen some of these
Caroline Island ruins and commented on Mr. Christian's paper, says
it seems to him incredible that any people of the present race could
have constructed these immense works. The defences all face sea-
ward and not inland, which, to some extent, shows that they were built
by residents and not by people attacking the island from the sea.

* Asia

ON NON-SEPULCHRAL RUDE STONE MONUMENTS
Walhouse, M. J.; Anthropological Institute, Journal, 7:21-43, 1877.

Closely akin to unsepulchral cairns must be the Mani, or long heaps
of stones that excite the surprise of travellers in Thibet and Tartary.
The late Mr. C. Horne, of the Bengal Civil Service, F.L.S,, F.R.A.S.,
&c., who some years ago travelled over some of the highest Himalayan
passes, wrote to me respecting them: "The Lama Tartars build long
walls of loose stones, usually about 6 feet thick and 5 high; sometimes as
at Nako, half a mile long. Every native passes them to his right; none
seem to know why: hence there is a path worn on that side, and every one
adds a stone; they must be the growth of centuries, every generation add-
ing some yards. The heaps often have flags stuck on them and scraps of
paper, with some sacred writing, as also horns of ibex, wild sheep, goats,
&c., and round boulder-stones, inscribed with the Buddhist prayer in a
circle, are often laid on the top. A great mystery attaches to them; none
can explain their uses certainly; some say they are devotional, others
that they were built on return from long journeys. The farthest object I
saw in Tartary was a long double range of these walls." Mr. Wilson re-
cently in his ""Abode of Snow'' mentions having passed hundreds of these
Mani on his journey, sometimes in the most desolate situations, and re-
marks that the prodigious number of them in so thinly peopled a country
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indicates an extraordinary waste of human energy. Mr. Horne also men-
tioned that single heaps of stones abounded everywhere, "'existing on
every hill-top and pass; some evidently of great antiquity; in some places
they are called Thor.* At the entrance of the province of Kurnawur there
is a large field of them, all set up by grateful hill-men returning safe
from the plains. Another cause of them is the setting of boundary marks
by petty chiefs in old times. Presents too are sometimes given to wealthy
people to erect stone heaps on apparently inaccessible peaks to commem-
orate their names. The highest I saw was on the Shatul peak (17, 000
feet), near Kurnawur. The climber was paid 100 rupees by a rich mer-
chant, but disappointed his employer, as the 'Thor' is called by his, and
not the merchant's name. 1 never heard of people being buried under
these heaps.' The foregoing examples will suffice to show how cairns,
both in ancient and modern times, may have had other than sepulchral
purposes. The legend of Izdubar or Nimrod, between 2, 000 and 3, 000
B.C., in the Babylonian tablets, says of him, ""He collected great stones;
he piled up the great stones."

R R I

On the Nilgiri hills, on the north declivity of the highest summit, on a
spot of exceeding picturesque beauty, where several wooded slopes con-
verge, there is a double circle, 35 feet in diameter, of stones of rather
small size, none exceeding 3 feet above the ground, except two, which
form an entrance on the south side. The stones are placed rather close
together, and the inner and outer rings are a yard apart. No trace of an
interment has been discovered in this circle, the only one of the kind
known to me on those hills. The Irulas previously referred to have, how-
ever, two temples on the top of Rangaswami Peak, the highest eastern
Nilgiri summit, where they twice a year worship Vishnu under the name
of Rangaswami, with much ceremony. The temples are circles of rough
stones, each enclosing an upright stone that represents the deity. One of
the circles is of recent date. The Rev. Henry Baker, of the Travancore
Mission, informed me that though tumuli and kistvaens abound on the
Travancore Hills, in the extreme south of India, he had only seen one
stone circle, much dilapidated, and that it contained no marks of inter-
ment. The natives called it a Rashi hill of Parasurama, from a tra-
dition that when Parasurama (Rama of the Axe) created Kerala (the long
strip of seaboard between the Western Ghauts and the Indian Ocean),
rolling back the waters, he sowed the new land with rashies (the small
spangle-like gold Hindu coins frequently found all over the country), and
buried the surplus in this circle. The ""Athenaeum'' of 31st May, 1851,
reported that Sir Robert Schomburgk had discovered in St. Domingo "a
granite ring, 2,270 feet in circumference. In the middle of this circle
lies an idol, nearly 6 feet in length, formed likewise out of granite. In
all his travels in Guiana or the continent Sir Robert never met with such
a monument.' This too appears an instance of a devotional circle.

* The missionaries, Huc and Gabet, encountered similar large heaps on
the great plateau in Chinese Tartary, there called Oboes, and stuck over
with boughs on which strips of inscribed paper are hung. MM. Huc and
Gabet say the Tartars worship the Spirit of the Mountain at them.
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* Middle East

EARLY MAN IN NORTH ARABIA
Field, Henry; Natural History, 29:32-44, 1929.

Strange ruins which, from their form have been called "kites' by
Group Captain Rees, are very numerous between Azrak and landing-
ground "H." These "kites" are composed of walls with a round tower
at intervals, and with long walls called "tails'" which extend for miles
across the country. There are many different kinds of "kites, " but
one of the simplest forms is shown in the following diagram.

Since these ''tails' are sometimes eighteen miles in length, it does
not seem plausible to suggest that they could have been fortresses of
any kind, but rather traps for catching gazelle or some other animals.
Group Captain Rees suggests that some of these 'kites' whose "tail"
opens upon a mud-flat some hundred yards away from the '""head" were
used as fortresses. To explain the dividing wall which sometimes runs

Typical forms of Arabian “kites”

down the center of the "tail" of the "kite' he suggests that domesticated
animals were kept on one side of the wall and that rudimentary forms
of agriculture were practiced on the other. Presuming that the mud-
flat was at that time a small lake, it would have been possible to guard
the wide area at the extreme end of the "tail" with one or two men, who
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could not fail to hear the approach of the enemy over water. At the
first signal of alarm the animals would be driven into the 'head" of the
"kite, " and the last wall hurriedly built up. In this position they would
be safe from attack from any side. It is interesting to note that the
walls connecting the towers are built on a curve with the highest part
of the wall nearest to each of the towers. This would tend to make the
attackers rush for the lowest part or center of the wall, and in their
efforts to break through they could be attacked from the sides, as well
as from the front. This is one of the principles of close fighting today.
The machine guns are placed on the flanks, and every effort is made to
make the enemy "bunch' al one place.

Tlint implements are always found in these "kites,' and these will
have to be studied in detail. It is often very hard to follow or even Lo
find these stone walls upon the ground, but air photographs help to over-
come this difficulty. There are many types ol "kites,' ranging [rom
the simple form described above to the most complex, which is only
discernible from the air. (pp. 39-41)

SHEBIB’S WALL IN TRANSJORDAN
Kirkbride, Alec; Antiquity, 22:151-154, 1948.

Travelling by air over the Ma'an district, I noticed a stone wall
running, for no obvious purpose, across country, from a point about
twelve kilometres west of the twon of Ma'an and terminating near the
edge of the scarp, known as Hagb Eshtar. The attached sketch map
shows the alignment of this wall.

Enquiries from the local inhabitants showed that the wall was known
as 'Khat Shebib' or, in English, Shebib's wall.

Shebib, its builder, was said to be the Amir Shebib el Tubba'i el
Himyari, a prince of the Himyarite dynasty who conquered and ruled
Transjordan before Islam, until he was killed by the Amir Hassan ibn
Draid of the Beni Hilal at a battle which took place somewhere between
Amman and Zerka.

To this Shebib also is aseribed a castle of medieval type, 'Qasr
Shebib', at Zerka itself. The building consists of a square keep of three
storeys with an outer bailey and, judging by its architecture, would
seem to date from the 10th or 11th century of our era.

sess s s e

Having collected all available information about Shebib, the next
thing was to visit the wall itself. It proved to be a single layer of
rough blocks of stone laid upon the surface of the ground, over a width
of about two metres, with larger blocks standing upright in the centre
of the strip at more or less regular distances of about five metres.
Cireular arrangements of similar rough stone appear to have existed
at irregular intervals and, where the line crossed important tracks,
there appeared to have been breaks or gates so as not to impede traffic.

While the line crossed a number of major valleys at right angles,
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its general alignment followed, as far as the topography of the country
permitted, the crests of hills and ridges. In fact, it linked some of the
most outstanding hilltops on which there were ancient ruins dating back
to at least the second century A.D. judging by the sherds of Roman
pottery found in their vicinity.

It is not, however, suggested that this fact is any more evidence of
the age of the line than is the existence of innumerable palaeolithic flint
implements lying on the surface of area through which it runs.

On the first visit, the line was found to extend further to the north
than was first believed, and evidence was also seen, but not investigated,
of a secondary wall. In view of the limitations of time it was decided to
confine the inspection to that part of the line which lay to the south and
to trace its extent to the north on another occasion. The line could,
however, be seen reaching as far north as Jebel Jitha.

The line was followed on horseback from just north of the Ma'an-
Wadi Musa road, to the Roman settlements at Moreigha, across the
Ma'an- Agaba road and to where it ended, with every appearance of an
uncompleted project, two hundred metres short of the Roman settle-
ment of Daouq, at a height of about 1600 metres above sea-level and
some three kilometres east of the well of Abu Lisal on the Ma'an-Agaba
road.

Later in the year I had an opportunity of flying over the northern
end of the wall and I was able to complete the map. Our earlier
journey had followed the greater part of the alignment.
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Map of long wall in Transjordan
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The nature of its structure indicates that it could not be defensive;
its general alignment, the presence in its centre of the upright stones
and the fact that, at one point, it runs over a sheer cliff of some fifteen
metres in height are conclusive evidence that it was a boundary line and
not a causeway.

The line of upright stones forms indeed, a feature which is visible
clearly for some distance, especially where the line runs along crests
and hill tops.

It is noticeable that practically all the permanent water points lie to
the west of the line, and so also does the cultivated land in the vicinity
which is capable of raising rain-irrigated crops under existing climatic
conditions. It is remarkable, in this connexion, that the 100 millimetre
isohyetal of the average rainfall during the years 1937 to 1945 appears
on the map in approximately the same position as that occupied by the
wall.

There seems, therefore, some reason for accepting as true the loeal
tradition that it formed the boundary between the land owned by cultiva-
tors and that at the disposal of their nomadic neighbors. While there is
no evidence to confirm the date of its construction in the tenth century
A.D., there is none against that theory and the tradition crediting
Shebib el Tubba'i with its construction is not, therefore, entirely
valueless.

The most impressive thing about the line is the physical effort which
must have gone to build so substantial a boundary mark. One is left
with the feeling that the differences over ownership needed to goad the
authorities to undertake such a work must have been serious indeed.

¢ Africa

EXCAVATIONS AT BIGO, UGANDA
Shinnie, P. L.; Antiquity, 33:54-57, 1959.

Legend has long associated Bigo with the people well known in the
mythology of the area as the Bachwezi. Who the Bachwezi were and
when they flourished are among the chief problem of Uganda's history,
but the general concensus of opinion is that they were a cattle-owning,
warrior aristocracy coming from the North (perhaps from south-west
Abyssinia) and dominating the settled agriculturalists of Western
Uganda. It may be that the present-day Bahima, nomadic and cattle-
owning and of a markedly different physical aspect from the Bantu
peoples amongst whom they live, are descendants of these Bachwezi.

The Bigo earthworks enclose an immense area and, with the limited
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resources available, only a small preliminary investigation could be
carried out.
Attention was concentrated on the centre of the enclosure where
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earlier visitors had identified two mounds (the humps' of Wayland's
plan). Clearance of the bush in this central area which took two weeks
hard work by some twenty men, revealed that there were three mounds
in the area enclosed by a ditch with a gap in it at the south side of
Mound A. The stretches of ditch to the south of the mounds were al-
most completely silted up, and differ markedly from the other ditches
of the site which, though heavily overgrown, still retain almost their
original profiles.

The most surprising discovery was that the silted ditch went down to
a depth of twelve feet: cut into solid rock on which pick marks could be
seen, it is most impressive testimony to the ability of its creators.
The reason for the silting of this part of the ditch complex was soon
clear. It had been used as a rubbish tip and the whole of the silt was
full of pottery, animal bone and a few iron implements.

e s s

RECENT DISCOVERIES IN EAST AFRICAN ARCHAEOLOGY
Gervase, Mathew; Antiquity, 27:215-216, 1953.

The Ntusi site lies approximately 7-1/2 miles within the Katonga
line of fortification, the most elaborate system of earthworks reported
in Africa. In each case these fortifications are concentric, and at Bigo
the outer ring of bank and ditch is 2-3/4 miles in extent. Taken to-
gether, Kagogo, Bigo and Kasonko, all on the south bank of the Katonga
River, command the river frontage for 5 miles on either side of Bigo
ford. But Bigo at least is far more than a fortification. The ditches
of the inner circuit are still 19 feet deep in some places, and a depth
of 12 to 14 feet is usual. The normal width is from 6 to 8 feet. The
earth bank that surmounts the inner side of the ditches nowhere rises
higher than 4 or 5 feet. Much of the earth removed was used to make
square earthen mounds within the bank, presumably as a foundation for
grass houses. The elaborate system of elliptical bank within the circuit,
and the occasional straight ditches, are best explained by the assump-
tion that Bigo was primarily a royal village of the Zimbabwe type.

Two other sites of the same culture have been located, at Masaka a
little to the north of Bigo, and on Mubende Hill. Eight more earthworks
have been located in Mubende District, primarily through the enter-
prise of Mr. Lanning. It will be noted from the accompanying map that
six of these earth-work systems seem to form a single line of fortifica-
tion stretching south-westwards from Lake Albert to the Nabakasi
River; the most northerly of these, Nsa bya Kateboha, was located by
Mr. Lanning in Bunyoro shortly before Christmas, 1952.

Two shafts were found cut in the rock at Bigo four yards from each
other and two hundred yards within the outer line of ditches. I consider
that they are associated with a similar shaft not far off sunk into the
quartz reef at Lusigate and with the group of shafts sunk through later-
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ite which I examined close to Masaka. If so, they represent some form
of mine-working, since some of the Masaka shafts are linked by trans-
verse galleries over 50 feet below surface, and some are so narrow
that they could only have been used as vents.

It is the culture of an iron age people; five fragments of worked iron
have been found, including an iron spear-haft from Ntusi. Stone imple-
ments were still in use; a chalcedony spear-head, a stone axe-head and
some quartzite arrow-heads were among the surface finds at Bigo and
Kagogo. The Backwezi (to give them their traditional name) were a
pastoral people; cattle-bones, including skulls, have been found at Ntusi
and within the outer earthworks at Bigo and in the area behind the
Kinoni trenches. There is so far no evidence that they used cattle-
flesh for food; when the Ntusi middens were opened all the bones found
were small, and the ones so far identified are those of eland and of
zebra. It is possible that they were attached to a fertility cult; an em-
bossed clay cylinder from Ntusi and the round clay eylinder with lateral
grooves found close by, are both probably phallic cult objects. They
used beads, but their rarity suggests they were for ornament rather
than for barter; a cylindrical glass bead from Bigo is in opaque Indian
red over a clear green transparent core, 9.7 mm., in length, 7.6 mm.
in greatest diameter. They used long pendants presumably also for
ornament; a perforated pendant found at Bigo is a trapeze with rounded
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ends, 77 mm. in length, 33 mm. at greatest width, made from sand-
stone with grey and black shadings and bearing traces of ochre decoration.

e Europe

LYONESSE
Crawford, O. G. S.; Antiquity, 1:4-15, 1927.

Once upon a time (so tradition says) a region of extreme fertility
lay between the Seilly Islands and Cornwall. This land was called
Lyonesse; and where now roll the waters ol the Atlantic there once
stood prosperous towns and no less than a hundred and forty churches.
The rocks called the Seven Stones, seven miles west of Land's End,
are said to mark the site of a large city. This country was overwhelmed
by the sea, and the sole survivor, one Trevilian, escaped destruction
only by mounting a swift horse and fleeing to the mainland.

Such, stripped to the bone, is the famous legend of Lyonesse. Had
it any real basis in fact, or is it merely an invention of the "dreamy
Celt"'? There are good reasons lor believing that the substance of the
legend is true, that within prehistoric times there did actually exist
land which is now covered by the sea, and that it has been gradually
overwhelmed. In one respect only does the modern critic disagree with
tradition. He believes that Lyonesse was the Scilly Islands themselves,
not a completely vanished region between them and Cornwall; and that
what is now an archipelago of islands was a single large island, sur-
rounded perhaps by a few rocky islets.

The evidence, both archaeological and historical, is very strong.

It was my good fortune to be staying in St. Mary's last year, al the time
of the spring tides. One day I crossed in a boat to the uninhabited
island of Samson; and from the highest point I observed, stretching
across the uncovered sandflats between Samson and Tresco, a long
straight line of stones. I had not time to descend and make a closer
investigation; but when thinking the matter over on my return, I re-
gretted it; for I could think of no natural explanation of the stones.
Further, it seemed probable that this was indeed one of those walls
described in 1753 by old Borlase. 'The flats,'" he says, "which stretch
from one island to another, are plain evidences ot a former union sub-
sisting between many now distinet islands. The flats between Trescaw,
Brehar and Samson are quite dry at a spring tide, and men easily pass
dry-shod from one island to another, over sand-banks (where, on the
shifting ol the sands, walls and ruins are frequently discovered) on
which at tull sea, there are 10 and 12 feet of water.'" The day follow-
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ing next but one after my first visit to Samson was the day of lowest
spring tides (16 March 1926) and it seemed a chance not to be missed.
Accordingly 1 chartered the boat again, and accompanied by Mr.
Alexander Gibson with his camera, landed again on Samson. Our pro-
gramme was to photograph the line of stones first from the high ground
of Samson, then at closer quarters on the sands; and afterwards to
walk across to Tresco and thence to the island ol Bryher. Such a
"submarine' walk is only possible at low spring tides.

We found, on walking out across the sands, that the line ol stones
was undoubtedly the remains ol a wall of human construction. It con-
sisted ot a number of boulders and stones of about the size and shape ot
a milestone, some o! them still standing upright. All round on either
side of the wall were scattered the smaller stones which once [illed the
spaces between the larger uprights. Elsewhere the sands were almost
bare. The fact that some of these stones still remained standing proved
conclusively that the thing was artificial, but indeed its general appear-
ance left no doubt whatever in our minds with regard to this.

It was one of those thrilling moments which occasionally occur
in the life of an archaeologist. Here before us was tangible proof
that the land had sunk since prehistoric times; for no one makes walls
like this below high water mark. While Mr. Gibson was taking photo-
graphs, I wandered about on the sands and picked up a few [(lint flakes.
Most of these were lying on the tide-scoured sand below the ordinary
low water mark. Their edges, originally sharp, have been smoothed
by the action of the sand and water, so that they have the appearance of
gravel-rolled flints. They are quite white and the surface is matte. A
few are illustrated here.

The wall was about 250 yards long, and ended at a bare, rocky
eminence called Black Ledge. On the further (north-eastern) side of
this rock, a line of stones was visible, half covered by the sea even at
this exceptionally low tide. I waded out to it in the hope of being able
to discover whether it was another of these walls; but the water was
over my knees and the tide was on the point of turning, so that I could
not satisfy myself on this point. * We duly reached Tresco---though
neither of us dry-shod !---but the tide was now rising and we were too
late by about ten minutes to continue on foot across to Bryher. My
reason for wishing to visit that island was that on the 25-inch map there
are marked some apparently very perfect examples of prehistoric stone
walls. We were not disappointed. We found them on the bleak hill
which forms the northern part of the island. They were precisely simi-
lar in character to the submerged wall we had just visited.

Such prehistoric walls occur on all the larger islands, and on some
of the smaller ones which are not now inhabited. A peculiar feature is
that at frequent intervals along them occur small round cairns of stones.
1 observed these on St. Mary's, on Gugh, and on Samson, as well as on
Bryher, where the cairns are marked on the 25-inch map. They are
said to occur also on similar walls on the moors of Cromar, in Aber-
deenshire. The walls themselves are clearly field-walls. Even to-day
the field-walls of the Scilly Islands are made in exactly the same way.

1 happened to see one being built. Large upright stones are set up some
few yards apart, and the space between is filled with smaller stones.
The materials are obtained, whenever possible, from the area to be
enclosed. The task of building these "stone hedges, " as they are called,
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is not so simple as it might appear to be; considerable skill is required,
and no doubt the inherited experience of generations has been handed
down by tradition from prehistoric times. (pp. 5-7)

* Since writing this, Mr. Alexander Gibson reports that he has been
told of similar submerged walls between the west coast of Samson and
White Island, and off the west shore of Tresco.

THE DORSET CURSUS
Atkinson, R. J. C.; Antiquity, 29:4-9, 1955.

Of all the early prehistoric monuments of Britain the Dorset Cursus
is both the largest and at the same time one of the least known. Its
claim to pre-eminence in terms of mere size is sufficiently established
by the facts that it is six miles in length, contains an area of two hun-
dred and twenty acres, and in its original state comprised a volume of
earthwork amounting to some six-and-a-half million cubic feet. The
significance of these figures may better be appreciated by a comparison
with Avebury, which had originally an earthwork volume of about three-
and-a-half million cubic feet, or with the Stonehenge Cursus, which is
a little less than one-and-three-quarter miles in length, and encloses
only seventy acres.

The Dorset Cursus follows an undulating and slightly sinuous course
across the downs of Cranborne Chase, immediately SW. of the Dorset
Wiltshire border. Its general direction is from SW! to NE., running
roughly parallel to and half-a-mile SE. of the present main road (A. 354)
from Blandford Forum to Salisbury. The central portion of the Cursus,
a length of about three miles from the crest of Gussage Down to a point
half-a-mile SW. of the village of Pentridge, has long been known and
marked on the maps of the Ordnance Survey.

Like similar monuments elsewhere, the Cursus consists of a long
narrow enclosure, bounded on each side by parallel lines of bank and ex-
ternal ditch, with the short ends closed by transverse stretches of
earthwork continuous with the sides.

R R R

The association of the Cursus with no less than four long barrows,
one of which (in the plantation) certainly, and another (on Gussage Down)
probably antedates its construction, can hardly be fortuitous, and sug-
gests not only that this remarkable structure should be referred fo a
late stage of the Windmill Hill culture, but also that its purpose must
have been connected in some way with the cult of the dead, or at least
with practices intended to ensure that the benign influence of the dead
was lransmitted, through the physical propinquity of their resting-places,
to the living users of the Cursus. A similar association with a long
barrow occurs at the Stonehenge cursus, and with analogous and appar-
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ently contemporary structures named 'long mortuary enclosures' in two
cursuses in the upper Thames valley (Dorchester-on-Thames and North
Stoke).

Although nearly a score of cursus monuments, certain and probable,
are now known in Britain, no other proved example has been recorded
of the addition of one cursus to another, end to end. Nor does any
other cursus even approach in length either of the constituent portions
of the Dorset Cursus, which represents a unique achievement in pre-
historic construction. Though its over-all course is sinuous, long
stretches are virtually straight, and can have been so laid out only
after the clearing of a large area of thicket and other vegetation. This
preliminary clearance must itself represent much labour, which should
be added to that of building the earthwork itself in any assessment of
the human effort involved.

The width of the earthwork, from centre to centre of the ditches, is
fairly constant at about 300 feet. All the obvious local irregularities
occur in the NW, ditch. From this it may be conjectured that the SE.
side was the one to be ranged out and marked initially on the ground,
the position of the other ditch being determined by offsets taken from the
former at intervals, and evidently not always measured with equal accur-
acy.

DURRINGTON WALLS
Crawford, O. G. S.; Antiquity, 3:49-59, 1929.

Probably not one in ten thousand of those who pass through the
middle of Durrington Walls is aware of its existence. Though plainly
visible when once pointed out, the earthen ramparts have been so
greatly altered by ploughing as to be hardly recognizable, and the recon-
struction of their original form is a very pretty exercise in field-
archaeology.

The walls consists of a round enclosure, cut into two unequal parts
by the road from Amesbury to Netheravon (Wilts), about a mile and a
half north of Amesbury, on the west bank of the Avon. Woodhenge is
only eighty yards to the south, close to and on the west side of the same
road. The earthwork differs fundamentally from the ordinary defensive
'camp’', for its encloses, not a hill-top but a coombe or hollow, and it
has its ditch inside, not outside, the rampart. In this latter respect it
resembles the circtes at Avebury and Marden in Wilts, Knowlton in
Dorset, Thornborough in Yorkshire, and Arbour Low in Derbyshire;
though there are points of difference. In size, Durrington Walls com-
pares closely with Avebury, whose great earthen circle is slightly
smaller in diameter; from east to west the internal area of the Walls
is 1300 feet across, and from north to south about 1160 feet. (The
average diameter at Avebury is 1130 feet). Both too are within easy
reach of a stream, the Avon being 100 yards from the eastern entrance
of the Walls, and the Kennet 330 yards from the nearest point of the
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great circle at Avebury. The enclosure at Marden actually touches the
banks of the Avon at a point higher up in its course.

....... .

Originally, as I said above, Durrington Walls consisted of a cireular
rampart and inside ditch whose larger diameter is from east to west.
The present condition of the remains however, as a result of ploughing,
varies in different sectors of the circumference, and each must be
separately analyzed. The whole may be divided into two portions, one
on each side of the modern road through it. The smaller, or eastern
portion, is that in which the best visible sector of rampart and ditch is
presented. Both are under plough; but the rampart is very plain, show-
ing as a broad white chalky mound when looked at from the direction of
Amesbury and from Woodhenge itself. Here the real dimensions of
the bank and ditch can be appreciated; originally they must have been
colossal, to account for their present overall width of about 150 feet,
the ditch alone being 40 feet across (the present width of the rampart
and ditch at Avebury is exactly 150 feet). At the bottom of the coombe
enclosed is a gap, representing an original entrance, as Mr. Farrer
has pointed out. The break in the ditch is evident upon the ground; Mr.
Farrer has measured the entrance causeway between the two ends of
the ditch and finds it to be 30 feet wide. Air photographs do not show
this break in the ditch, probably on account of the greater depth of soil
at the bottom of the coombe; but they do show a break here in the ram-
part. Mr. Farrer was however mistaken in thinking that there was
'a gap of about 100 yards here'; the width of the gap was very much
less.

THE DEWLISH TRENCH
Anonymous; Nature, 93:381, 1914.

The Dorset Field Club intends this month to reopen the Dewlish
Trench, about which there has been much discussion. This trench is
in chalk, and is filled with fine sand below, and above by loam with
bones of Elephas meridionalis. An open gash in soft chalk is so ex-
ceptional as to lead the Rev. Osmond Fisher to suggest lately that this
must be an artificial elephant-trap; other geologists take it to be natural,
though formed in some way not clearly understood. Should it prove to
be an elephant-trap, several interesting questions are raised. Elephas
meridionalis is not definitely known as Pleistocene; it occurs in Plio-
cene or pre-Glacial strata, and seems to have disappeared from Britain
at the incoming of the cold. The association of this elephant with man
would be a new point, though some supposed "eoliths' have been picked
up near the trench. The infilling of the trench is peculiar. The bones
belong to several individuals, and if they were trapped it seems to have
been for the meat alone, for the tusks remain. Below the elephant-
layer is fine dust-like desert sand, with highly polished flints. The
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circular sent to us by the Earthworks Committee of the Dorset Field
Club shows that the work will be properly done. Mr. Charles Prideaux
will camp on the spot, which will be carefully enclosed. The trench
will be opened from end to end, until the undisturbed chalk-bottom is
reached. All fossils and flints will be carefully collected and examined.
The Dorset Field Club proposes to visit the trench on June 30.

STONE CIRCLES, ALIGNMENTS, HENGES

Stonehenge comes to mind first, for it is the popular standard against
which other henges are measured. But Stonehenge is only one type of
ancient organized structure. There are fan-like alignments of stones,
rectangles, medicine wheels, and many other geometries. No matter
where he lived, ancient man had some compelling reason to organize
stones into patterns. Astronomical applications are assumed almost
automatically these days, but some simple stone circles more likely
had ritualistic or artistic goals. The American tipi rings may have had
only the mundane task of holding down tents.

The organized structures described here, though, seem to transcend
such prosaic applications or, at the very least, demonstrate the diffu-
sion of the henge-building urge. In all probability, ancient man was
preoccupied with the sun, moon, planets, and stars and searched dili-
gently for regularities in their motions. He probably did employ some
of these organized structures to mark the limits of motion of the
heavenly bodies, thus keeping track of the passage of time and possibly
enabling the prediction of eclipses and other events. Whatever their
true applications, ancient man invested considerable thought and labor
in building these remarkable structures. It is our task to analyze them
and read his thoughts.

STONE CIRCLES IN EUROPE AND AMERICA
Peet, Stephen D.; American Antiquarian, 23:371-377, 1901.

We turn now from these circles of the old world to those found in
the new world, with the special object of tracing the analogies between
them. We may say that there are in Peru certain stone circles, which
very closely resemble those in Algeria, for they are arranged in
terraces and furnish evidence of having been used in connection with
sun worship. The near circle is ten feet in diameter, the further one
has a grooved out-lying platform one hundred and fifty feet in diameter.
The two show the prevalence of sun worship. Another locality in
Boliviapresents a square two story burial tower (Chulpa) with hill

fortress (Pucura) in the distance situated east of Lake Titicaca.(See p. 246.)
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The most interesting locality where circles and circular enclo-
sures are found is in the state of Ohio where was the center of the
mound builders works. Here we find the burial mounds and altar
mounds without circles, but there are many mounds and so-called
temple mounds, which were surrounded by earth circles with a ditch
upon the inside of the wall and a platform surrounding the mound, and
a single entrance through the wall and across the ditch giving access
to the burial place or altar. There are also earth circles, which
were used only as village enclosures but in certain cases mounds
have been seen occupying the very center of the village enclosure
with a stone pavement surrounding them, showing that these were
used either as a place of worship or burial too sacred for intrusion.
The most notable and interesting of all the circles found in America
are those near Portsmouth, Ohio. These are interesting because they
so remarkably resemble the circles at Stonehenge and Avebury in
Great Britain. They were explored when they were in good state of
preservation by several parties. Squier and Davis gave a description
of them as follows:

"The work consists of three divisions or groups, extending
for eight miles along the Ohio River. Two of the groups are

on the Kentucky side of the river, the remaining one, together

with the larger portion of the connecting embankment is on the

Ohio shore. The avenues or covered ways, extending from one

work to the other, have induced many to assign them to a mili-

tary origin and a design to protect communication between the

different groups. The parallel embankments measure about four
feet in height by twenty feet base. They are not far from one
hundred and sixty feet apart. They run in three lines from the
central group, one leading to the southeast, one to the southwest,
and one to the northwest, each one of them pointing to important
works on the opposite sides of the river. The total length of the
parallels is eight miles, giving sixteen miles of embankment.

The group upon the third terrace seems to be the grand center

from which the parallel lines radiate. The two crescent or horse-

shoe-shaped walls constitute the first striking feature which pre-
sents itself. They are of about the same size and shape, and
measure eighty feet in length by seventy in breadth. Enclosing
them in part is a circular wall, about five feet high. A mound
twenty-eight feet high, one hundred and ten feet base, truncated
and surrcounded by low circumvallation, stands near, from the
summit of which a [ull view of the entire group may be had.

The group on the Kentucky shore consists of four concentric

circles, placed at irregular intervals in respect to each other,

and cut at right angles by four broad avenues which bear very
nearly to the cardinal points. A large mound is placed in the cen-
ter; it is truncated and terraced and has a graded way leading to
the summit. On the supposition that this work was in some way
connected with the religious rites and ceremonies of the builders,
this mound must have afforded a most conspicuous place for the
observer. It is easy, while standing on its summit, to people it
with a strange priesthood of ancient superstition. About a mile

to the west of this work is a small, circular work of exquisite
symmetry and proportion. It consists of an embankment of earth
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five feet high, with an interior ditch twenty-five feet across by
six feet deep, enclosing an area ninety feet in diameter, in the
center of which rises a mound eight feet high by forty feet base.
A narrow gateway through the parapet and a causeway over the
ditch lead to the enclosed mound. A singular work occurs oppo-
site the old mouth of the Scioto on the Kentucky side of the Ohio
River. The principle work is an exact rectangle, eight hundred
feet square. The walls are twelve feet high, by thirty-five or
forty feet base, except on the east where they arise above the
center of the area about fifty feet. The most singular feature
is the outwork which consists of parallel walls leading to the
northeast and southwest, each about two thousand one hundred
feet long. The parallel to the northeast starts from the center
of the main work and reaches to the end of the plateau or terrace.
To the left of the plateau is a singular redoubt or circular en-
closure. The embankment of it is heavy, and the ditch, interior
to the wall, deep and wide, and the measure from the bottom of
the ditch to the top of the wall is twelve or fifteen feet. The en-
closed oval area is only sixty feet wide by a hundred and ten feet
long. The object of the enclosure is difficult to divine.

Dr. Hempstead who was a resident at Portsmouth, and was familiar
with the works, has given the measurements a little more carefully, and
has suggested many things in reference to their orientation. He says:

"The chief peculiarity of the works is that the group in the
center is situated on an eminence three hundred and twenty-eight
feet above the water level and overlooks the valleys of the two
rivers, the Ohio and the Scioto. The circle here has four openings,
facing northeast and southeast, and northwest and southwest. With-
in the circle are two horseshoe formations, twelve feet high and
measuring one hundred and five [eet at the open ends. The paral-
lel embankments begin here and run for about four miles south-
east to the river, and are continued on the opposite side till they
reach a large circular work which was probably a temple of the
sun. The outer circle of these works measures six hundred and
forty feet, the second one about four hundred feet, the third

about three hundred feet. In the center of the innermost circle

is a mound which rises forty-five feet above the surrounding sur-

face. It has a spiral graded way leading to the top, which meas-

ures fifty feet east to west and seventy-five feet north to south.

This was probably the high altar, and ceremonies performed

on it could be readily witnessed from the surrounding mounds.

The "temple'" consists of three embankments pierced by open

ways leading north, south, east and west. A center mound and

four ditches, the last to be passed only by the road leading from
the "citadel, " the entire length of which was protected by parallel
walls. About a mile and a half west of the temple is a circular
embankment about six feet high, and an inner ditch twelve feet
deep. It has a center mound about seven feet high and the en-
trance to it is from the south. Beside it is an enclosure in the
form of an irregular hexagon. It measures one hundred and twenty
feet by seventy~-five feet. The embankment is four feet high and
the ditch three feet deep. There are two entrances, facing north-
west and southeast. All these have probably some connection
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with the temple. "

Dr. Hempstead's view of the orientation was derived from the rela-
tive bearing of the so-called temple and the central group on the upper
terrace where there was an altar and the horse shoes. He says:

"The temple when viewed from the group on the upper terrace
on the north side of the river would mark the spot at which the sun
arose and a square enclosure situated northwest would mark the
sunset of the summer solstice. This last enclosure has also four
entrances like those of the temple face north, south, east and
west. This enclosure is on the west side of the Scioto River.

There are also other parallel embankments, running from the

central circle and horse shoe southwest terminating at the river

but expanded so as to form a considerable enclosure, with small
mounds constructed at the ends as if to fortify the entrances.

Across the river and nearly facing the end of these parallels, is

what has been known as the '"Old Fort." A careful examination

of this work will satisfy any one that it was never intended as a

protection against enemies from without, but was calculated to

keep any thing within, after it had once been decoyed or placed
there. The whole work is commanded from the hills; the wall on
the outside is only two or three feet high, An enemy having gain-
ed this eminence could annoy those within from all parts of the
embankments. There are many strong reasons for believing that
the enclosure was intended to entrap the large animals which
roamed over the hills and ranged through the valleys at the time.

The design of these circles and enclosures is difficult to deter-

mine but the general opinion is that they were erected for reli-

gious purposes, and considering the fact that sun worship was
prevalent among the Mound-builders of this region, it is not un-
likely that the enclosure on the southwest side was designed to

keep captives taken in war, and that the whole group was designed

for religious ceremonies, among which was the sacrifice of hu-

man victims, captives taken in war, as an offering to the sun.

Comparing these works at Portsmouth with those at Avebury in
England, we find that the large circles which include the horse shoes
correspond to the large circle near Silbury Hill, that is the large cirele
which contains two other circles. The concentric circle which contains
the so-called temple mound corresponds to the circle at Kennet. The
enclosure at the mouth of the Scioto eorresponds to the work at Beck-
hampton, and the covered ways which connect these circles correspond
with the alignments of standing stones which run from the large circle
in the two directions, one toward Beckhampton, the other toward
Kennet. The space between the parallel ways and the Ohio river corre-
sponds with that at Avebury included between the large circle and the
small stream, in the midst of which rises the artificial mound called
Silbury Hill. These make important resemblances, though they do not
prove an identity of form or design. They, however, suggest that there
were important ceremonies which were connected with a form of sun
worship which had many points of resemblance.
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OHIO MOUNDS
Middleton, James D.; Science, 10:32, 1887.

Having recently made a survey on behalf of the Burealu of Eth-
nology, of some of the circles of the ancient works of Ohio, I.wish to
call attention, by permission, to one or two facts brought to light.

This can best be done by an illustration, for which purpose the
'Obgervatory Circle' of the works of Newark, Licking County, is
selected (see 'Ancient Monuments, ' by Squier and Davis, Plate xxv.
F.).

(= ————————

Dimensions of the Observatory Circle, Newark, Ohio

Running this by means of short chords of seventy-five feet in
length, ta.k%ng the middle line of the top of the wall, _I found the num-
ber to be 44, and twelve feet in addition, or the perimeter of the poly-
gon 3,312 feet. The course of each chord was taken. While the vari-
ation from one to the other, if the figure were a true circle, should
be about 8° 9', it was found to vary from one to fifteen degrees. But,
somewhat to my surprise, it was found that these variations compen-
sated each other in short distances, so that in measuring the quartel';s
they almost wholly disappear, the angle of the first quarter being 44
52', and its chord 747 feet; the angle of the second quarter 459, and
its chord 745 feet; of the third quarter, 44° 52', and the chord 744
feet: the fourth quarter was not measured owing to obstructions. It
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is therefore apparent that the figure as a whole is very near a true
circle.

But the most singular fact is presented by the diameters. These,
as taken by careful measurements from the guarter-stations, are
respectively 1,054 and 1, 058 feet, the average of which is 1,056
feet, precisely sixty-four poles, or sixteen chains.

As there are several other circles of the size, this singular coin-
cidence is, to say the least, interesting.

POSSIBLE MEGALITHIC ASTRONOMICAL ALIGNMENTS IN NEW
ENGLAND

Morrill, Leon L., Jr.; NEARA Newsletter, 6:15, 1971.

The rising and setting points of the solstitial Sun---as well as other
astronomically significant dates throughout the year---may have been mark-
ed by man in stone circles and stone alignments located in New England.

The stone circles may consist of natural unshaped boulders or include
pointed monoliths. In at least one instance, there are two concentric rings
of stones; and sometimes stones are set up outside the stone circles. Or
stones may be set in or near the center of the stone circles.

These alignments---as indicators or pointers---may be combined with
a mountain peak, a large natural boulder on a ridge or a notch in an elevated
horizon. In some cases, the same alignments are used in both directions---
which would only be possible in hilly country. By clever choice of the posi-
tion of the alignment, it could be made to define the desired declinations in
both directions. In some sites---such as Mystery Hill---the presumption is
that one looks from what in this case would be considered the center of the
circle, to a pointed standing stone and then beyond to the top of a hill.

On Mt. Sunapee, New Hampshire, Robert Stone and I located in Septem~
ber 1967, a site which includes a dolmen, boulders-in-line, a ship carving
and a suspected earth-covered beehive. This site needs further investi-
gation; the boulders-in-line certainly suggest an astronomiecal alignment.

On a suspected man-made mound in Hillsborough, N. H., is a twelve-
foot monolith which, when associated with a circle of boulders located near-
by, indicates another alignment.

The Raymond, N. H., site with its two circles of stones approximately
100 ft. apart has certain similarities with known megalithic astronomical
alignments in Britain. This site contains a circle of flat stones, 9 to 11
inches in diameter, surrounded by a semi-circle of stones 2 to 3 feet long.
There are five parallel tool marks on one stone in the circle of flat stones.
Within a smaller eircle 100 feet away is an exact duplicate of this marked
stone; and its placement, with reference to the marks on it, is almost ex-
actly the same. This would imply that these stones were designed to comple-
ment each other and were intentionally placed in these circles in a particular
position.
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So far, fifteen stones within the Raymond site have been found to have
drill holes which may have been bored in order to move these stones to the
site, or they may have been done at a later date with the intention to event-
ually remove the stones elsewhere. It was also within this site that Jeff
Morrill found a stone with markings similar to those on the Mechanicsbhurg
Stones found in Pennsylvania by Dr. W. W. Strong.

Another probable alignment is located on Ragged Island in Lake Winnipe-
saukee near Tuftonboro, N. H. Here a monolith bearing a series of pit or
cup marks lines up with two other nearby boulders on both the Winter and
Summer solstitial sunsets. On Sandy Island, southwest of Ragged Island, is
another monolith which---if the present trees were removed---could be seen
from the first monolith and might line up with a further sighting point on the
horizon.

The cup marks on the first monolith are of special interest, recalling
the numerous cup-marked stones in the British Isles and Western Europe.
The suggestion has been made that they were crude maps or diagrams of
other sites or structures. Others feel that the cup marks have an astronom-
ical meaning and may represent the constellations.

NEARA's assistant director of research, Mead Stapler, investigated the
Kinnellon, N. J., dolmen which has two directional sightings. When sighting
over the dolmen in a northerly direction, he noted two placed stones 39 feet
beyond the dolmen, all three lining up with a V between two hills approximately
three-quarters of a mile away. Another sighting, in a westerly direction,
using a monolith 45 feet east of the dolmen, lines up with the peak of a hill
approximately one-half mile distant.

The Groton, Conn., site, with a large double circle of boulders as the
central sighting point, has at least five good alignments. The boulders in
the double cirele line up with several flat stones standing on edge, a beehive
structure, and the right angle corners of several nearby stone walls.

Additional data from these and other sites may further prove that one
of the purposes of their erection was to mark the rising and setting points
of the solstitial Sun; and may establish that the builders also marked other
settings and risings throughout the year, both stellar or lunar.

Note: In connection with the interpretations of the Ragged Island mono-
lith pit marks mentioned above, we would like to add the following: Accord-
ing to the New York Times of January 20, 1971, a study of pit marks en-
graved on prehistoric bone and stone objects has revealed a system of nota-
tion used throughout most of Europe from 34, 000 to 10, 000 years ago. From
his microscopic examination of these markings, Alexander Marshack of the
Peabody Museum of Archeology and Ethnology, Harvard University, has
concluded that almost all of the inscriptions are representations of the lunar
calendar, It is possible, therefore, that the series of pit or cup marks
appearing on the Ragged Island monolith may represent a similar notation.
{Marjorie Kling)

THE TIPI RINGS OF THE HIGH PLAINS
Malouf, Carling; American Antiquity, 26:381-389, 1961.
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Abstract. Stone circles known as tipi rings are a common feature
of the Northern and Northwestern Plains of western North America.
There are several types of stone circles: (1) a single course of stone
in a simple eircle; (2) more complex circles with several courses of
stones; (3) circular walls made of piled-up stones; (4) corrals or forts
of horizontal logs and stones; (5) stone circles of unusual size or with
lines of rocks inside the circle. Studies of tipi-ring sites in Montana,
Wyoming, and adjacent regions are summarized. The clusters of
circles are usually found along main routes of travel and near water,
fuel, and good hunting areas. Although many of these sites have been
mapped, only a few of them have been excavated. Despite the paucity
of cultural remains found in the excavations, the tipi-ring clusters are
generally considered to be the archaeological remains of camps and
villages of people who dwelt in conical, skin-covered lodges. The
stones are believed to have been used to hold the skin lodge cover snug
against the ground. Historical records, ethnographic observations,
and the recollections of present-day Indian informants confirm these
interpretations. Data [rom 136 recently studied tipi-ring sites along
a 300-mile pipe-line from Greenriver, Wyoming, to Denver, Colorado,
provide further archaeological demonstration of the domestic origin of
the tipi rings. Only the very small or very large rings, or those with
spokes or lines of rocks through them, such as the so-called medicine
wheels, are considered to have served a ceremonial purpose.

THE COUNCIL CIRCLES OF CENTRAL KANSAS: WERE THEY
SOLSTICE REGISTERS?

Wedel, Waldo R.; American Antiquity, 32:54-63, 1967.

Abstract. At five Little River focus village sites in Rice and Mc~
Pherson counties, Kansas, so-called council circles are probably the
most notable features present. Each consists of a low central mound
surrounded by a ditch or a series of depressions (borrow pits) or both.
No village site has more than a single circle. At the only one yel ex-
cavated (Tobias site), elongate house pits arranged around a patio
within the ditched zone formed a structural complex which is apparently
unique in Plains archaeology. The houses were built of poles and grass,
earth-covered wholly or in part, and had evidently been destroyed by
fire. The covering fill contained numerous large boulders and scatter-
ed human bones, some fire-blackened. From their plan and contents,
it is suggested that these house complexes were special-purpose struc-
tures; from their demonstrated orientation, it is further suggested
that one of their functions may have been to record solstitial sunrise
(and sunset ?) points on the horizon.
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Alignment and orientation of circles, Rice County, Kansas

A WHEEL-SHAPED STONE MONUMENT IN WYOMING
Simms, S. C.; American Anthropologist, 5:107-110, 1903.

While on a visit, in the interest of the ethnological division of
the Field Columbian Museum, to the Crow (Ab-sah-ro-kee) Indians,
of Montana, during June, July, and August, of 1902, I was told of
the existence of what my informant termed a "medicine wheel' on
the summit of a mountain which he called ''"Medicine mountain, " sit-
uated just across the Montana-Wyoming boundary line, in the Big
Horn range of mountains in the latter state.

Although I made many ingquiries of the old men of the Crow tribe
regarding the ""medicine wheel' and its significance, 1 found not one
who had ever visited it. A few of them had heard of it through their
fathers, but they could tell me nothing whatever of it excepting that
it was made by people who had no iron.' At different times I chanced
to meet with two Sioux Indians who were visiting the Crows, and they
also were asked about the wheel. After inspecting the diagram of it,
which I had hastily drawn in order to make clearer the questions asked
them through an able interpreter, each of the two Sioux drew a dia-
metrical line through the wheel and, pointing to one half, said,
""Arapaho, " and then pointing to the other half said, ''Cheyenne."

Each one declared that he had not seen the wheel nor knew of its loca-
tion, but had heard of it some time ago.

I

The summit of the mountain is not extensive in area; it is irregu-
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lar in shape, being broad at its western end and tapering with a jagged
outline to an abrupt point at the east. Within the narrow limits of
this eastern end we found the medicine wheel as it had been described.
This peculiar structure consists of a large number of limestone
slabs and bowlders of various sizes. Directly in the center, or at
what may be termed the hub, stands a circular structure about three
feet high, of the same kind of stone, radiating from which are twenty-
seven lines, or spokes, of stone leading to a well-formed perimeter.
Around the outer edge of this circular rim or "felly" of the wheel, at
irregular distances, are the remains of seven smaller stone struc-
tures, all of which come in contact with the perimeter except the most
southerly one which stands several feet away, although it is met by
an extension of one of the spokes beyond the rim of the wheel. Each
of these smaller stone structures is circular at the base with the excep-
tion of the easternmost, which is squarish and, unlike the others, has
a covering of stone slabs and an opening on the outer side through
which entrance may be gained by crawling.
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Wyoming wheel-shaped pattern of boulders (a “medicine wheel”)
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Upon the projecting slabs of the eastern side of the central struc-
ture rested a perfectly bleached buffalo skull which had been so placed
that it had the appearance of looking toward the rising sun. Resting
on the rocks near the skull were several other bones of the buffalo.

Within the central structure, which resembles a truncated cone,
there is a slight circular depression in the ground. This was care-
fully examined, as were the spaces within both the central and the
smaller structures, but the search yielded nothing. Measurements
showed the circumference of the wheel to approximate 245 feet.

MEDICINE WHEELS AND PLAINS INDIAN ASTRONOMY

Eddy, John A.; Native American Astronomy, Anthony F. Aveni, ed.,
Austin, 1977, pp. 147-169.

An interesting rock alignment which may be a primitive wheel is
found in rugged mountains of northeastern Colorado, now within the
Rocky Mountain National Park (Husted 1963). It is apparently old, judg-
ing by the sunken rocks and their lichen cover. The alignment consists
of a small cairn on a hillock from which two lines, or spokes, of rocks
meander about 30 meters in roughly opposite directions, ending in
rough piles of stones. The alignment is unusual in that it lies on a
windy crest above Trail Ridge Road, at about 3,500-meters altitude.
Nearby is a reported Ute trail.

A brief investigation of the site with transit in 1973 revealed that a
line through the longer spoke to the central cairn as a foresight points
to the rising point of the summer solstice sun. The structure is crude
and alignment rough, and there is about a 1~in-20 chance that it could
be accidental. If it was intentional, however, it raises an interesting
question of motive. There are no tipi rings or other evidence of habita-
tion in the area and, indeed, I cannot think that anyone would expect to
find them there. Trail Ridge was reported to be a major Indian route
across the Continental Divide, but I am surprised that anyone would
have stopped along its cold and windy reaches to mark the solstice sun-
rise. Perhaps more than anything else it says we shouldn't always
press for logical motives beyond joy, or personal satisfaction, or to
demonstrate that it could be done.

" e s s

By far the largest number of known medicine wheels are found in the
prairie provinces of Canada: at least thirty are known in Alberta and
ten in Saskatchewan. Many are not wheels but simply large cairns, some
without spokes, rings, or other associated features. The nearest to the
Big Horn or Fort Smith wheels is a month's walk to the north---a dis-
tance (600 or 700 km) almost as great as that which separates the Big
Horn site from the clearly distinct Pueblo culture to the south of it. Al-
though some of the Indians of the short-grass plains surely roamed from
Wyoming to Canada, we should be cautious in assuming that the Big Horn
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and Canadian medicine wheels had common builders, purpose, or eras
of use. Nevertheless, an examination of the Canadian cairns and wheels
for astronomical association seems obviously necessary in light of the
claims made for the Wyoming and Montana sites.

sas s s san

Our survey of the Alberta sites resulted in a number of general con-
clusions:

1. Most of the Canadian sites are wholly unlike the Big Horn Medi-
cine Wheel in that they are dominated by the central cairn. Some of
these cairns are huge and contain up to 100 tons of rocks (as compared
with perhaps 1,000 1b. in the central cairn of the Big Horn wheel), Some
of the sites consist of nothing but the eairn. These large central cairns
often have a ring or rings about them, 5 to 30 meters in diameter and
roughly circular.

2. The number of spokes varies, and we found examples with almost
any number, including one and none. The only other wheel which like

BIG HORN MOOSE MOUNTAIN 5

30 FEET
-

Two North American medicine wheels. The Big Horn wheel is iden-
tical to the one of the preceding article, although the drawings dif-
fer somewhat.

the Big Horn site may have had 28 spokes is the Majorville Cairn in
south-central Alberta, but it has been so badly rifled and rearranged
that the number of original spokes is probably beyond recall. The central
cairn contains an estimated 50 tons of rocks ranging in size from a few
to several hundred pounds. Execavation by Forbis and Calder in 1971
found evidence of layered construction and possibly continuous use be-
tween about 4,500 and 500 years before the present (2500 B.C. to A.D.
1500).

3). Spokes point in almost all directions. They do not predominantly
lie in the cardinal or the intercardinal directions, as is sometimes
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claimed on cursory examination. There is a slight preference for south-
west-directed spokes and other features which could be summer solstice
sunrise oriented, were the central cairn a foresight, as at the Big Horn
site. More than half of the wheels examined have spokes or other direc-
tional features which point within 2° of the summer solstice sunrise.
There is also a tendency for spokes or other features to lie in those di-
rections from center which would point to the rising places of the same
three stars which were apparently marked at the Big Horn wheel: the
brightest stars of the summer dawn, Aldebaran, Rigel, and Sirius. But
many of the sites examined do not show these or other possible sky asso-
ciations and do not seem to be strong candidates for astronomical use.

4. All the sites which we examined lie on hilltops or high mesas and
all have clear horizons. They are almost always on the highest hill
around, and in cases where we had difficulty in locating one we could
usually find it by picking out the highest hill and looking there. (This
does not mean, of course, that every high hill in Canada has a medicine
wheel or cairn on it.)

5. Almost all the sites we examined had tipi rings in the general
vicinity, indicating that they were near places of semipermanent encamp-
ment. This is unlike the Big Horn wheel, which is at an unlikely place
for lengthy dwelling, although there, too, tipi rings, believed to be of
an earlier era, are about 1 km away. Several of the medicine wheels
had tipi rings within them, either as a central circle or on or near the
spokes.

6. In Canada none of the known medicine wheels is in mountains or
foothills or even within sight of the mountains. They are most often a
feature of the bald and treeless prairie and would make good landmarks.

7. Medicine-wheel patterns seem diverse and seldom if ever repeat-
ed from site to site. Symmetry is unusual. Spokes seldom extend from
the center in diametrically opposed directions. There seems to be no
preference for an odd or even number of spokes, or for the number 4,
as one might expect were they meant to point to cardinal or intercardinal
directions.

8. The ages of the structures are almost completely unknown, for
several reasons. They lie on hilltops where the deposition of soil by
wind is not a simple function of time and where dating by stratigraphy
is difficult. Few have been investigated professionally; systematic
archaeology of the plains of Canada only began a few tens of years ago.
Finally, all the cairns have been rifled to some extent. Only two sites
which we examined in Canada are protected by anything but isolation,
and neither of these is protected as well as the fenced but unguarded
Big Horn wheel.

The most general conclusions one can draw from a survey of the
medicine wheels of Canada is that they are quite definitely a ""mixed bag"
of things classified incorrectly under one rather miscellaneous heading.
They were very probably built by different peoples over a long period of
time and for possibly different or evolving purposes. A few (generally
the most elaborate) seem of probable astronomical association; some are
very likely burial mounds or commemorative structures like those de-
scribed by Kehoe and by Dempsey; some may be landmarks; and some of
the smallest may be simply decorations. The fact that an appreciable
number of them show astronomical alignment on the directions of rise
of a restricted set of summer-sky objects seems to me significant.
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The Moose Mountain wheel is about twice as large and like most
Canadian wheels has a massive central cairn, about 6 meters in diame~-
ter, built of an estimated 60 tons of piled-up rock. An egg-shaped ring
of stones encompasses it. From the central cairn five long spokes ex-
tend, each ending in a small and partly sunken cairn, one or two meters
across. One of the spokes extends farther than the others and ends in a
slightly larger cairn; it stretches toward the southwest like the distinc-
tive sunrise spoke of the Big Horn Medicine Wheel. Positions of the
other Moose Mountain cairns seem to match the relative positions of
other Big Horn cairns. In fact, if the spokes and rim of the Big Horn
wheel were erased (and we think they are later additions) the Moose
Mountain and Big Horn wheels would look much like twins, although
hundreds of miles apart and in vastly different terrain. The cairn posi-
tions seem close enough to have been positioned from the same set of
plans, although adjusted in size---scaled down for Wyoming, or up for
Saskatchewan.

STONE SQUARES IN ARIZONA
Brown, Herbert; American Antiquarian, 21:181, 1899.

In the March and April American Antiquarian, the article on
"Prehistoric Stone Circles' has led me to write you ol what may be
called "Prehistoric Stone Squares.' I enclose herewith a rough
Sketch of my meaning. It is not meant to represent any particular
place, but to convey an idea of these stone squares as they actually
exist in southern Arizona. Occasionally I have found them on the desert,
but, of course, always near a hill, for on the desert plain there is but
little or no rock. On the mesas near the foot of the mountains, they
are a common occurrence. In general appearance, they are perfect
squares, and, practically, they are of all sizes, say from 10 to 300
feet. On some mesas there are perhaps, but one, and again, I be-
lieve, I have seen as many as a dozen within an area of ten acres. In
some cases they are pretty well covered over by the wash from the
hills above, and again they stand out bold and plain, as when first put
in place. There are several fine specimens of these squares on the
southern foot of the Santa Catalinas, about twenty miles east from
Tucson. Some of the squares are made of rock quarried from granite
by following the seams, and pieces five feet long and six to eight inches
square, are not uncommon. These pieces are set firmly in the ground,
a few inches apart, of equal elevation and straight sides. In some
cases these squares are in the immediate neighborhood of old towns,
but not always. These are not the Cliff-Dwellers, of which so much
has been said, nor do they appear to have been the people who culti-
vated the great plains and built reservoirs and canals, but a people
who cultivated narrow strips of land along water courses and fortified
the hills above.
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STONE CIRCLES AND UPRIGHT STONES IN NEW MEXICO
Swan, A. M.; American Antiquarian. 21:206-207, 1899.

I have seen no mention, in any publication, of existing circles and
lines of upright stones in New Mexico, and, therefore, conclude that
their existence has escaped the eye of every scientist who has visited
this country. There are two localities where very remarkable sys-
tems of upright stones may be seen, each of which appears to belong
to a very early period.

One of these systems was discovered by Major George H. Pradt,
while making a Government survey along the east line of the Socorro
grant in Socorro county, New Mexico. Major Pradt has long been
interested in archaeology of this country, and is a close observer.

He describes the stone circles as located "on a low hill, an extension
of the north end of the Oscura range." The inner circle was about
thirty feet in diameter. The stones stood three or more feet above the
ground, and from one to four feet apart. Some of them had fallen down.
In the centre of this circle were three upright stones; and one that had
fallen, forming a square. One broad stone had partly fallen, and with-
out doubt had covered the four stones, forming a table or altar.
Around this inner circle was an outer circle, many of the stones

still standing. There were many petrified trees, some of great size,
scattered around, lying on the same surface in which the upright
stones were imbedded.

The second system of upright stones was discovered by Colonel
Walter G. Marmon, while running the first correction line of the
Navajo Reservation survey. This field is located about thirty miles
northwest of Fort Defiance, and two miles east of the point where the
correction line crosses Canon de Chelly, in the Navajo Reservation.
Colonel Marmon describes this field as consisting of long lines of up-
right stones in parallel rows. The stones are about three feet high,
and from five to ten feet apart. They stand in a dense pine forest,
thus not easily attracting attention.

Near both of these systems of upright stones are extensive ruins
that have not the characteristics of Pueblo remains---using the term,
in a racial sense. These remains are, I think, worthy of investiga-
tion, especially as they bear so great resemblance to the stone circles
of the old world.

MYSTERIOUS MOUNDS AT POVERTY POINT
Folsom, Franklin; Science Digest, 69:46-54, February 1971.

For as long as anyone can remember, unusual Indian artifacts
have been turning up on an old plantation known as Poverty Point in
northern Louisiana. Local citizens made collections of the 'relics. "
A few professional archaeologists took an interest in Poverty Point
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stone tools, especially the tiny flint knives and curious little baked
clay objects.

Some of this material came from the place where a road crossed
a series of long, low earthen hummocks or ridges. The hummocks
themselves seemed in no way remarkable---until an archaeologist
happened to notice how they looked when viewed from above. Aerial
photography revealed that the ridges formed a very definite geo-
metric pattern. They could only be a series of well-planned terraces
built by man in the form of six huge concentric octagons. The configu-
ration measures three-quarters of a mile across, and its huge size
conceals its real nature.

The statistics of Poverty Point are staggering. To form the
terraces, men and women and no doubt children carried earth in bas-
kets and heaped it to a height of six feet or more. Each terrace
measured about 80 feet wide at the base. The total linear measure-
ment of the six concentric earthen ridges was 11 miles.

Immense concentric pentagonal ridges at Poverty Point, Louisiana

Nor was that the end of the earth-moving operation. On the west
side of the terrace-complex these same people built a tremendous
mound 640 feet by 700 feet at the base and 70 feet high. Although it
is much eroded, there is some indication that they shaped the mound
to resemble a colossal bird, and they connected it to one of the outer
terraces by a huge sloping ramp. About a mile away stands another
large mound and, close by, is a smaller cone-shaped one more than
20 feet high and almost 200 feet in diameter at the base.

In all, the builders of the mounds and terraces dug up and trans-
ported, perhaps 50 pounds at a time, at least 20,000, 000 basketloads
of soil. Why? Were the large mounds associated in some way with
religious ceremonies? That was certainly true of mounds which the
first Spanish invaders actually saw in use elsewhere in the South.

Town-planning flourished in ancient Mexico, along with agriculture
and the building of great pyramids. Often there was a strong link be-
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tween farming, astronomy and certain Middle-American religious
practices. Priests knew a good deal about the heavens and could fore-
cast the right times for planting crops. With this in mind, James A.
Ford has now studied the large Poverty Point mound and its ramp.
They were, he found, oriented in a special way. If a man stood on

top of the mound and sighted along the ramp, he would be in direct
line with the rising sun at two times a year---about March 21 and
September 21, the equinoxes. As in Mexico, dates were important

to farmers who needed to know when to put seeds into the earth.

PREHISTORIC CITY HAD INDIAN “WOODHENGE”
Anonymous; Science Newsletter, 86:86, 1964.

Recent excavations at '"Cahokia, " the site of a thriving Indian
civilization about 1000 A. D., have uncovered four huge circles of
spaced wooden posts.

The discovery of these structures near "Monk's Mount," the
largest prehistoric earthwork in North America, was reported by
Warren L. Wittry, assistant director of the Cranbrook Institute of
Science, Bloomfield Hills, Mich.

Comparing the post circles, called henges, to Stonehenge, Mr.
Wittry emphasized the importance of a post found just five feet east
of true center, in ''Circle No. 2,' discovered by Dr. Robert L. Hall
of the Illinois State Museum.

-t

Sketch of how Indians might have erected the large posts at the
Cahokia woodhenge site in lllinois
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This woodhenge was 410 feet in diameter. "It was a very pre-
eise circle, " Dr. Wittry reported, "and most certainly was laid out
with the use of a peg and rope compass. "

An observer at the post in approximately 1000 A. D, would have
seen sunrise on mid-summer day, the summer solstice, directly
in line with one of the henge posts.

e s e s s

Arrangement of woodhenge posts, showing a possible roof.
(Adapted from Scientific American 223:30)

ASTRONOMY IN THE ANCIENT AMERICAS
Hicks, Robert D., Ill; Sky and Telescope, 51:372-377, 1976.

Warren L. Wittry has described an observing station at Cahokia, a
large Mississippian Period site (about A.D. 1000) located in modern St.
Louis, Missouri. Remains of holes dug to anchor large wooden posts
were found arranged in circles. The largest is Circle 2, which is 410
feet in diameter, and has been dubbed '"an American Woodhenge' for its
superficial resemblance to European henge monuments.
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This circle consisted of 48 posts, the arc between each of them being
7-1/2 degrees, while an additional post was about five feet east of the
true center of the circle, apparently an intentional displacement. From
this post, one would have been able to look due east in line with a post on
the circle and witness sunrise at the equinoxes. Furthermore, from this
same off-center post one could look past the fourth post north or south of
due east to observe sunrise at the summer and winter solstices, respec-
tively.

'$ CAHOKIA CIRCLE 2

e} 0 o 2 ) Q
Alignments of Cahokia woodhenge Circle 2

Here the main problem is that the original heights of the posts are
unknown, nor is it known whether observations were reckoned at the first
gleam of sunrise, or when the solar disk was tangent to the horizon.
Circle 2's 48 holes may have been concerned with solar eclipse predic-
tion, in the manner attributed to the 56 chalk-filled holes of the Aubrey
circle at Stonehenge. While Hawkins' interpretation of the latter has
been strongly contested, possibly a similar system was implemented at
Cahokia.

For example, if the postholes each represented a lunar month or
lunation (month of the phases, averaging 29.53 days), 47 of them would
equal 1387.9 days (3.8 years). This happens to be very nearly the length
of 51 draconic months, which are measured by returns of the moon to
the nodes of its orbit (where it crosses the ecliptic). For an eclipse to
oceur, the moon must be near a node and also close to either the new
(solar eclipse) or full (lunar eclipse) phase. Hence, the lunation-
draconic month relation produces a repetition of eclipses every 3.8
years.
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While the ancients could thus predict eclipses, with up to half of the
lunar ones visible at a single location, accumulated errors would upset
such a system after about 16 cycles or only 60 years. An alternative
scheme involves 581 lunations in 47 years, and is operable for up to 57
cyeles, but its chance of detection by simple observations was less.

It seems to me that the likelihood of the 47-lunation cycle being used
at Cahokia is considerable, for it was not too difficult to detect from the
rising and setting points of the sun and moon, and eventually its users
could work out cycles of longer duration and increased accuracy. In any
event, absolute accuracy was not required; as long as eclipse danger
periods could be predicted, when the likelihood of eclipses was great.

* Mesoamerica

ANTIQUITIES OF DOMINICA AND SANTO DOMINGO
Palm, Erwin Walter; Man, 47:51-52, 1947.

In Man, 1946, 47, appears a note of the writer entitled 'Antiquities
of Dominica (Haiti), ' which is a somewhal hybrid combination of pieces
of a correspondence on different civilizations.

(1) To begin with, Dominica, one of the lesser Antillan islands, sit-
uated in the British West Indies, has been confounded with the island of
Santo Domingo (first known as Hispaniola, and often referred to under
the indigenous name of Haiti).

(2) The writer's scope in addressing a British scholar was to find
out whether the Haitian Negro tombhouses (Man, 1946, 47, fig. 3) could
possibly be connected with West African types, and eventually be regard-
ed as a distant echo of Roman sepulchral constructions in North Africa
of the second and third centuries A. D. The easier alternative (as it
seems to the writer) would be to derive the type from local timber-built
constructions. The writer's correspondent kindly forwarded the inquiry
to Man.

(3) The rest of the note consists of travel experiences and references
(not intended for publication) to pre-Columbian remains. No continuity
of artistic trends exists between them and the still practised Negro
architecture, the Indians of the island having practically already died
out before the middle of the sixteenth century. May I take this oppor-
tunity to straighten out several misunderstandings ?

(4) The 'monumental stone,' which appears in fig. 1, is about the
centre of the so-called Corral or Cercado de los Indios (Indian ecircus)
at San Juan de la Maguana near the S. W. Haitian border of the Domini-
can Republic, the country which occupies the Eastern half of the island.
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The vast stone circus, of a total circumference of about 2, 270 feet,
consists of two concentric rows of flat river-polished stones of 30-50

1b. each, which form a kind of continuous ring 20 feet wide. The spot
was discovered and first described in 1851 by Sir Robert Schomburgk,
British Consul in the then newly founded Dominican Republic, who made
the measurements indicated. The 'ecentre stone,' 5 feet 7 inches high,
actually somewhat out of focus in fig. 1, occupied its present situation
already in 1851. The upper part of the slightly inverted stele is decorat-
ed by a circular-shaped face; its technique of engraving, often completed
by other signs of anthropomorphization of the pillar, recurs in several
(unfortunately unpublished) pieces in the island. A kind of road, the
width of which in its present state varies between 30 and 58 feet, accord-
ing to the writer's measurements, and which is paved by the same type
of cobbles, leaves the periphery of the circle in a westerly direction,
turning then sharply north and leading to a nearby rivulet. The 'circus'
has long been associated with similar monuments on the American con-
tinent. As Schomburgk readily recognized, it can hardly be attributed

to the Indians found on the island by Columbus. However, nothing
definite can be stated until the whole complex is explored.

ASTRONOMICAL OBSERVATORIES IN THE MAYA AREA
Ricketson, Oliver, Jr.; Geographical Review, 18:215-225, 1928.

The Uaxactun Observatory. These truly remarkable results seem
the more significant when considered in connection with work done along
the same lines at Uaxactun. Since the discovery of Uaxactun in 1916
it has been visited by several expeditions sent out by the Carnegie In~-
stitution of Washington. In 1923 the seventh Central American expedi-
tion, under the direction of the writer and Mr. Witherow Love of the
Department of Terrestrial Magnetism, spent several months in the
Peten District locating the exact geographic positions by latitude and
longitude of twelve important ruins, of which Uaxactun was one. In
1924 the eighth expedition, directed by Mr. Frans Blom, made an
accurate plane-table survey of the city. Although no excavation was
possible at that time, Mr. Blom drew attention to the fact that the
arrangement of buildings, mounds, and stelae in the easternmost
plaza, called Group E on his map, suggested its probable function as
a solar observatory.

The ground plan of this group, as it appeared before excavation, is
shown in Figure 9. Making his observations from Stela 20 as he faced
the east, Mr. Blom noted that the true east-west line passed through
the estimated center of Mound E II, and that lines drawn to the appar-
ent centers of Mounds E I and E III were 24° north and south of the true
east-west line. The geographic position of Uaxactun having been deter-
mined the year before, it was possible to determine both the magnetic
declination of the compass and the amplitudes of the sunrise points for
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that location. The latter were found to be 24, 4° north of east and 24.9°
south of east (visible horizon) on June 22 and December 22 respectively
---i.e. the summer and the winter solstices. The true east-west line
gave, of course, the position of sunrise on both the vernal and autum-
nal equinoxes.

When excavation was begun in 1926, under the direction of the
writer, this group was selected for investigation. The results of two
seasons' work are summarized in Figure 10. [Not reproduced]
Mounds EI, E II, and E IIl were found to be temples, the floor levels
of which lay ten feet above the substructure platform which underlies
all three of them. This substructure platform is fifteen feet above the
plaza level. The true east-west line passes just within the north jamb
of the doorway of Temple E IT and up the mid-line of the stone stair-
way which was found on the east slope of Mound E VII. The directions
for the amplitudes of the sun on June 22 and December 22 were found
to strike the front steps of Temples E I and E respectively if taken
from Stela 20. These directions are shown on Figure 10 as the lines
anand as. But, because of the fifteen-foot substructure platform
beneath Temples E I, EII, and E III, no observations of sunrise
points on the horizon could possibly be made from the plaza level,
and as a point of observation Stela 20 has to be abandoned. The direc~
tions taken from the top of the stairway on Mound E VII pass too far
outside the limits of Temples E I and E III. They are shown in Figure
10 as lines A N and A S. But from a point fifteen feet vertically above
plaza level on  the mid-line of the stmrway on Mound E VII the same
directions give the lines a' n' and a' 8', which just touch the corners
of Temples E I and E III respectively. This point was arbitrarily
chosen because it is the lowest possible point from which a view could
be had of the horizon over the fifteen-foot substructure mound. (pp.
222-224)
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Diagram of Caracol windows, Chichen Itza. Dashed area supposedly
represents the observing room. RF = rubble fill. (Adapted from an
illustration in the preceding article.)

ASTRONOMY IN THE ANCIENT AMERICAS
Hicks, Robert D., Ill Sky and Telescope, 51:372-377, 1976.

Caracol Observatory, at the Mayan site of Chichen Itza, has been
known for some time to display astronomical configurations. The lime-
stone masonry of Caracol is set upon an elaborate platform substructure.
The building itself is circular (a new design element of its period), being
dedicated to the wind god Ehecatl. While the four lower room doorways
are aligned with the cardinal points, the tower encloses an inner circular
chamber, its four doorways being aligned midway between the first four.
Most of a central stairway to the upper chamber has disintegrated, but
three upper windows are intact, providing a total of six possible align-
ments.

Three of these are astronomical, one for the equinoxes and two for
the moon. From repeated measurements of the alternate doorjamb sight-
ings, Aveni believes the inside-left-to-outside-right alignment of Window
1 comes closer to the maximum northerly declination of Venus than to the
maximum northerly declination of the moon. Likewise, Window 2 (inside
left to outside right) may give a more precise determination for the
southernmost declination of Venus when Caracol Observatory was built
about A.D. 1000.

However, these positions of Venus are probably a secondary function
of the windows, as the planet's extreme positions contribute little to
aiding observations of its heliacal risings and greatest elongations. The
latter phenomena are important in constructing Venus ephemerides, as
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in the famous tables of the Dresden Codex, a surviving Mayan document.
Also, Venus positions are not related to eclipse prediction, assuming
that this was the major function of the building.

Molloy believes the Carocol astronomers established a regional net-
work of observatories, of which the Big House was one. Both have the
same alignments with the sun and moon, and they include the same non-
astronomical alignments. Both contain inner room chambers and have
carefully-planned upper room chambers symmetrical with their substruc-
tures. Archaeologists have noted a diffusion of Meso-american cultural
traits into the Casa Grande area.

Most notable is the cult of Quetzalcoatl, the Feathered Serpent, who
was associated with the planets Mercury and Venus, and with eclipses.
Another version of Quetzalcoatl was the already mentioned Ehecatl, the
patron deity of the Caracol. If correct, Malloy's theory would establish
a very important case for intercultural collaboration in pre-Columbian
astronomical observation.

Caracol “observatory” at Chichen Itza (Robert D. Hicks, Ill)
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RIDDLE OF COSTA RICA’'S JUNGLE SPHERES
Harrison, James O.; Science Digest, 61:14-16, June 1967.

In a hot, tropical forest in Central America, some workmen for
a banana company were cutting their way through a thick tangle of
vines about 35 years ago. They were searching in Costa Rica for new
land where they could plant bananas. Coming to a small clearing,
they found a big round stone about six feet in diameter. It was almost
perfectly round, and it was resting on a small platform paved with
river stones.

Fascinated, the men looked around in the underbrush and found
many more stones---some of them large, some small, but all of
them amazingly round and smooth. The men wondered who had made
these stone spheres and where they were made. The men had found
no places nearby where bedrock was exposed. When they described
to others what they had found, they learned that few people had ever
seen these strange spheres and no one knew where they came from.

The land was found to be good for growing bananas, and the banana
company soon began clearing away the forest to make way for new
plantations. As trees and underbrush were cleared away, more of the
stone spheres were found, as well as other small areas paved with
river stones.

But the spheres have remained a mystery. Some people have
thought that the largest ones might mark the graves of Indian chiefs,
but digging showed there were no graves under them.

When scientists in other parts of the world learned about the stone
balls, they came to see them and try to find out more about them.
They found that most of the stone balls were made of granite, but a
few were made of limestone. Some of the balls were only a few
inches in diameter and weighed only a few pounds; others were as
large as 8 feet in diameter and weighed more than 16 tons. Some of
them were so remarkably round that it took very careful measurements
to show that they were not quite true spheres.

The spheres were mostly found in groups of at least three and some-
times as many as 45. Some were arranged in long straight rows,
others in circles, and others in triangles. Some of the straight lines
point north and south. Could it be that by looking along some of the
lines formed by the stones, people were able to keep track of the posi-
tions of the sun and other stars?
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e South America

THE PRIMEVAL MONUMENTS OF PERU COMPARED WITH
THOSE IN OTHER PARTS OF THE WORLD

Squier, E. G.; American Naturalist, 4.:1-17, 1870.

In connection with the group of chulpas at Sillustani, or rather on the
same promontory on which these occur, are found a number of such Sun-
circles, which seem strangely to have escaped the notice of travellers.
The tradition of their original purpose is preserved in the Quichua name
they still bear of Intihuatana, "where the sun is tied up. "

Some of these circles are more elaborate than others, as shown in
the engraving, from which it will be seen that while the one nearest the
spectator is constructed of simple upright stones, set in the ground; the
second one is surrounded by a platform of stones more or less hewn and
fitted together. The first circle is about ninety feet in diameter; the
second about one hundred and [lifty feet, and has a single erect stone stand-
ing in the relative position I have already indicated. A remarkable feature
in the larger circle is a groove cut in the platform around it, deep enough
to receive a ship's cable.
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Intihuatanus or “sun circles” at Sillustani, Peru
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I am well aware that many of the smaller so called Sun-circles of the
old world are rather grave-circles, or places of sepulture; but that in no
way bears on the point I am at present illustrating, namely: the close
resemblance if not absolute identity of the primitive monuments of the
great Andean piateau, elevated thirteen thousand feet above the sea, and
fenced in with high mountains and frigid deserts, with those of the other
continent. (pp. 10-11)

e Pacific Islands

STONE CIRCLES IN TONGAREVA
Anonymous; Nature, 130:742, 1932.

In an account of the ethnology of Tongareva, commonly known as
Penrhyn Island (Bull. 92, Bernice P. Bishop Museum, Honolulu),
by Te Rangi Hiroa (Dr. P. H. Buck), reference is made to two roughly
circular arrangements of limestone pillars. Nothing is known of their
uses and no name is applied to them by the islanders. It has been
stated that stone circles of a Stonehenge type are present in Tongareva
———an erroneous interpretation of the word 'encircled' used by Lamont
loosely in describing a marae which in reality was rectangular. The
stones are not to be ascribed to an archaic civilisation; they are of
the same type as those used in marae construction, and sun worship
was unknown to the Tongarevans. The pillars, including the bilateral
notched pillar of the Atutahi ellipse, are trimmed in the same way as
the marae pillars. They must have been made by the ancestors of
the present population. They are in fact extra-marae pillars set up
near the marae for some subsidiary purpose which, it is suggested,
were social gathering places on the way to or from the marae.
Women and children were not allowed to enter the marae. The secu-
lar use of the circle may be borne out by the discovery of a partly
worked shell fish-hook in one enclosure. The circle may have been
used as the place in which was performed the dance and the wailing
ceremony, an accessory performance outside the marae that required
a clear space not far away. The circle probably arose from a desire
to embellish the clear space where such dances were held. In func-
tion it would be subsidiary and complementary to the marae and not
taboo.
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e Australia

THE ORDERED ARRANGEMENT OF STONES PRESENT IN
CERTAIN PARTS OF AUSTRALIA

Jones, Frederic Wood; Royal Anthropological Institute, Journal, 55:
123-128, 1925.

Permanent memorials of the culture of Australian aboriginals appear
to be rare. When we have enumerated the rather limited number of
painted and incised rocks, and considered the vast store of stone imple-
ments and ceremonial objects which are scattered all over Australia, we
have exhausted most of the evidence of aboriginal enterprise which may
be regarded as in any way permanent.

But in addition to these are other permanent works of the aboriginals,
which, though designed at times on almost a grand seale, have received
less attention than they deserve. Short of megalithic culture there are
many manifestations of a stone cult which, though comparatively trivial
in their display, are yet of the greatest interest.

The question of stone cireles in Australia has been much debated
in the past. In Philip Chauncy's Appendix to Brough Smith's Aborigines
of Victoria (1878, p. 234) the following occurs:---""In one of Chambers'
Tracts on the Monuments of Unrecorded Ages it is stated that "Stone
circles' are numerous in Victoria---that they are from ten to one hun-
dred feet in diameter, and that sometimes there is an inner circle; also,
that the aborigines have no traditions regarding them; that when asked
about them they invariably deny knowledge of their origin. 1 can safely
affirm that these statements are quite incorrect---there are no such
circles, and never were. [ am convinced that no structures of a monu-

mental character were ever erected by any of the aborigines of Australia."

Mr. Chauncy was District Surveyor of Ballarat, and presumably had
a wide knowledge of that part of Victoria. In thus dogmatically ruling
out "'stone circles'' he evidently had in mind megalithic circles, for in
the same article he himself calls attention to two very interesting cases
in which stones have been quite definitely arranged in radiating, maze,
or circular formations.

Concerning the first, he says:---"0n a little basalt islet in Lake
Wongan, about seven miles north-east from Streatham, T observed an
ancient aboriginal work consisting of extensive rows of large stones,
forming passages up and down, like a maze, at the foot of a little hill.

A semicircular walk, 10 feet wide, has been made by clearing and
smoothing the rough rocky surface up the hill and down again leading
into the maze. This work was possibly executed for the purpose of
carrying on some mystic rites, or probably only for the amusement of
running between the rows of stones and up the hill and down again. "

Of the second case he records:---""Mr. A. C. Allen, Inspector
General of Surveys, has informed me that during a recent journey in
the Tattiara country near the South Australian border, he noticed a num-
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ber of stone walls 2 or 3 feet high, which had been constructed by natives,
radiating from a little cave in the ground and forming irregular passages.
I can only conjecture that these and other similar works have been used
by the aborigines, in times past, for purposes of incantation.'

The name Tattiara country is applied to the south-western district
of Victoria, of which Bordertown may be taken as a centre. The stone
formations which are described by Mr. Allen I have not seen, nor can I
obtain any other account of them. I am therefore unable to state if they
are in existence to-day.

Quite recently, however, I have had information about a very similar
construction in another part of the country. At Durham Downs station,
which is some 350 miles north-east of Farina and 400 from north of
Broken Hill, is a very remarkable arrangement of stones laid down as
pathways. The existence of some place which was held in special super-
stitious regard by the station blacks has been for long known to the man-
ager, Mr. McCullagh, but it is only within the present year that the
actual spot has been localized, and its finding was the outcome of pure
accident. The place is within ten miles or so of the station homestead.
In nearly all the details this Durham Downs structure appears very simi-
lar to the stone work described by Mr. Allen. Owing to the kindness of
Mrs. McCullagh I have been permitted to see photographs of the site,
and to have a first-hand description of the stonework.

As in the Tattiara example the low stone walls radiate from a cave,
and here the mouth of the cave (which has partly fallen in, and has not
been entered by the station owners) is described as being greasy or
shiny, as though something had rubbed against its sides in coming and
going. Judging by the photographs, the stones that mark the edges of
the paths are about knee high, though here and there a considerably
higher one is conspicuous. The paths themselves appear to be arranged
in a most intricate maze-like fashion, though there are evidently some
which proceed more or less directly in a radiating manner from the
mouth of the cave. The present station blacks, who number about thirty,
are said to have a tradition that these paths were used by people who
lived in the district before the time of their old people. These folk, they
say, had blue eyes, and they lived in the cave by day, emerging in the
evening to dance among the stones. The present blacks evidently hold
the spot either in some dread or in some special esteem, and would not
make its whereabouts known to the white people. I have had neither time
nor opportunity to make the journey to Durham Downs to inspect this very
interesting place; but it is much to be hoped that it will be visited and
recorded by some Australian ethnologist, and that it will be preserved
intact as a permanent monument.

A rather different form of what is evidently the same basal type of
stone structure is described by A. W. Howitt (Brough Smith, App. D,
Notes on the Aboriginals of Cooper's Creek). According to Howitt this
type of stonework was common, for he says ''in many places where the
ground was bare---as on extensive clay flats---I have seen circles and
circular figures formed with stones of various sizes, generally as large
as a 2-1b. loaf. They are laid on the ground, and were explained by the
blacks to me as being play. I think they require more explanation." No
individual elaypan is instanced by Howitt, and it is difficult to be certain
as to the exact district of the Cooper's Creek area he is describing. In
May, 1920, I did the journey from Hergott Springs (Marree) to Cooper's
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Creek, but did not notice any artificially ordered arrangement of stones
anywhere along that portion of the great Queensland cattle route known
as the Birdsville track. In 1921, and again in 1922, I visited the gigantic
claypans to the south and west of Lake Eyre, known as Bamboo Swamp
and the Devil's Playground. Bamboo Swamp is too much covered with
harsh cane grass to permit an examination of its floor; but the Devil's
Playground is strewn with stones ranging up to large masses as big as
an ordinary suit-case. The native account has it that these stones were
tossed about by a former race in some sort of play; but if they were at
any time arranged in definite order they must have been disturbed since,
for to-day they appear to be merely scattered at haphazard. It must be
remembered that claypans fill during rains, and large pans, such as
these, hold a considerable sheet of water that remains for many months
even in the climate of the centre. Again the trampling of cattle as they
come to the claypans to water might easily disturb the loosely piled
stones.

Quite recently (May, 1923) I have had the good fortune to visit another
claypan, the native name of which is Gungra. This pan lies about 10
miles north-west of MeDouall's Peak on the track to Lake Phillipson,
about 540 miles in a straight line north-west of Adelaide (Railway Map,
1921). This claypan is not marked or named on any map or Pastoral
Plan that T have had access to. Gungra is not a large claypan, for it
measures some 800 yards long and some 600 yards wide; it is very
shallow, and, save for one hole in which a mulga bush grows, it proba-
bly does not retain water long, even on those rare occasions when it is
filled. The astonishing thing about this claypan is that of the millions
of stones which strew its even surface the vast majority have obviously
been placed in their present position by human hands. The complexity
of the arrangement is so great that no concrete notion can be had of the
general plan; but the main lines of arranged stones, and the cairns are

i
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Line of stones, Gungra Claypan, Australia. Four rock cairns (not
shown) are at the far end.
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obvious at a glance. The main complexity of the design is towards the
south-east side of the pan, and from this centre long lines of stones, in
straight or waved lines, radiate right across the claypan and are lost in
the sandhills beyond. Some lines of stones are several hundred yards

in length, and the stones themselves are so carefully selected and placed
in position as to make almost even and nearly perfectly straight tracks,
like rows of bricks placed along the border of a path. I could detect no
general geographic orientation in the pattern, One rather obvious line
runs nearly due east and west, but so many others run at varying angles
to it that this is probably only a coincidence. One line, however, which
is lost on the sand on the north-west side of the claypan appears to point
to another claypan about a mile further on. Some of the lines are evenly
waved, being composed ol a series of crescents, and at one time the
junction of the crescents was marked with little heaps of stones which
have now fallen down. As the central portion of the pattern is approach-
ed the arrangement of the lines becomes bewildering; some are looped,
running from the centre and then back again; some appear to unite the
various rays as do the strands in a spider's web; and some run out to a
point and then sharply return. The central portion of the maze~like area
has been marked by a series of cairns about 4 feet high and solidly com~-
pacted---very much like the cairns erected by the surveyors on promin-
ent spots. Of these cairns only four are now standing, but the sites of
many more can be detected by the mass of disordered stones caused by
their collapse. The main features of the claypan and the cairns, and
linear arrangement of the stones are shown in the two illustrations, but
nothing short of a prolonged survey or an aerial photograph could give
any connected idea of the plan of the whole curious structure.

NATIVE MONUMENT IN CENTRAL AUSTRALIA
Butement, W. A, S., and Pither, A. G.; Antiquity, 30:116, 1956.

During a recent visit of an official party to a remote part of Central
Australia in connection with defence requirements, a very interesting
native relic in stone was discovered.

It was located approximately 250 miles inland from the Great
Australian Bight and about 200 miles east of the West Australian
border. At the actual site there were two large claypans, which
probably became shallow lakes in wet periods. These were bounded
on the south-west by a low range of hills. The hills presented a
rather striking appearance from a distance giving the impression of
terraced surfaces. Close inspection showed that this effect was due
to differential weathering of the strata. Hard bands of slate three to
four inches thick had proved much more resistant to attack than the
adjoining clays and gravels, and consequently stood proud of the sur-
face, giving the effect of terraces.

The site of the monument is about 100 yards from one of the lakes
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and lies along a small dry creek bed leading into the lake. It consists
essentially of a series of stone piles, all of which show a character-
istic style of construction. These piles are grouped in two areas. In
one area they are placed in a straight line and spaced at intervals of
approximately 12 feet. Some twelve piles are discernible on the
ground. The line runs on a bearing of about 9° true. The second area
lies on the opposite side of the creek and is roughly 50 yards square.
There is a large number of piles which, in general, are considerably
bigger than those in the first area. However, as far as can be ascer-
tained, these are not arranged according to any particular pattern.
The characteristic form of construction of the piles can be seen on
Plate X, A. [Plates not reproduced.] Basically they consist of a
central slab approximately 3 feet to 4 feet high, 2 inches to 3 inches
thick and 6 inches to 12 inches wide. This has been placed vertically

an téxe ground and held in position by a collection of stones piled around
s base.

Stone monument in Central Australia

Associated with the second area there is an individual feature of
considerable interest. This is a natural platform formed by an out-
crop of the slate in the highest horizon exposed. This gives the im-
pression of having been used as a rostrum or conducting platform and
in fact the party nick-named it the 'High Priests' Platform'. Some
weight is given to its possible use for such a purpose by the presence
of slate slabs, one on each side, now being flat, but which had evidently
gtood erect at some time past. A general impression of the platform
is given by Plate IX, B.

The piles of stone in the second area have the appearance of having
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been added to progressively. Plate X, B shows one of the largest
piles, while those seen on Plate X, A may represent earlier stages
of development.

Possibly an estimate of the age of the relic might be made from
geological considerations. It seems clear that the whole of the stone
was drawn from the slate out-crops in the creek bed. In view of the
comparatively large amount of stone involved, it can be assumed that
there was considerable activity in the area and the stone as produced
was sound. However, the present outcrops have weathered to such an
extent that many of the stones there can now be dislodged at the touch
of a finger. It would therefore appear that an estimate of the time re-
quired for this weathering might throw some light on the age of the
relic. A feature which may have considerable significance is that
various piles have the appearance of having had fires built around
them.

¢ Asia

THE STONE CIRCLES OF OYU
Kidder, J. Edward; Archaeology, 11:232-238, 1958.

Oyu is a small hot-spring town, undistinguished in every way,
from which one may take the road to Hanawa up a steep hill and across
a cultivated plain for a distance of approximately three miles. Here
one finds two sets of stone circles, one on either side of the road,
about eighty yards apart. These have received the names of the micro-
scopic communities nearby, Manza for the northern one, Nonakado for
the one to the south. The stones were brought from the bed of the Oyu
River, which at its nearest point is only a few hundred yards away.

The Nonakado and Manza circles are roughly the same size, though
the irregularity of the remains makes measurements only approximate.
The outer circle of the former measures about 135 feet in diameter,
the inner circle thirty-five; Manza is a little larger, the diameter of
the outer circle being some 150 feet, of the smaller nearly forty-seven.
Even though man and nature have combined to destroy many of the
formations, in numerous cases the groups of stones within the out-
lines of the circles are still intact in patterns more or less oblong or
eircular, in some instances with one or more standing stones. At
times the horizontally laid stones outline a pit below, or the uprights
disposed at four or more points are connected by horizontals, as if
marking graves. Presumably the hundreds of loose stones in haphazard
positions may also have formed part of recognizable patterns. The
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Qyu _dt_t)ub]e circles have a feature that is without doubt of considerable
s1gn_if1cance inasmuch as its relative position is the same in both sets
of circles: a sun-dial construction stands apart from the rings, at
Nonakado quite isolated, at Manza more nearly within the outliries of
tl_le outer ring. Each is located in the northwestern sector of the
circle, Nonakado at 3029, Manza at 296°. A difference of six degrees
does not alter the apparent calendrical significance of the arrange-

ment. (p. 233)
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THE STONE ALIGNMENTS OF SOUTHERN HYDERABAD
Allchin, F. R.; Man, 56:133-136, 1956.

The first notice of the Indian 'megalithic' monuments which are
discussed in this paper was in Colonel Meadows Taylor's account of the
ancienl remains in Surapur (1852). Taylor recorded four places at which
lines or diagonal lines of stones were to be seen. Eighty years were to
elapse before the Hyderabad Geological Survey, under the leadership of
Captain Leonard Munn, published reports of many further alignments in
its Journal (1934-41). A number of sites were also reported in the
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Annual Report of the Hyderabad Archaeological Department. From all
these sources 24 are known. During my fieldwork in Hyderabad in 1952
a further 19 sites were discovered, of which this is the first report.
The resulting distribution map shows that so far alignments have only
been found to the north of the Krishna and Tungabhadra rivers in the
Raichur, Gulbarga, Nalgonda, Mahbubnagar and Atraf-i-Balda districts
of Hyderabad state. It is certain that many more sites awailt discovery
in this area and it would be interesting to make further exploration in
the adjoining districts to the south and cast. Indeed until a search has
been made there it is impossible to determine whether the absence of
sites south of the rivers is a fact or merely the result of limited research.

The alignments consist of parallel lines of standing stones set out
with mathematical precision. The lines are approximately oriented on
the cardinal points in all recorded cases. The stones are spaced at care-
fully regulated intervals which may differ on the north-south and east-
west axes. The intervals so far recorded vary between 15 and 40 feet.
In one case an alignment is reported to have stones still standing of 14
to 16 feet in height; in another a single fallen stone has been noticed of
25 feet: but the most common heights for the stones are from three to
six feet. The cross section of the longer stones is sub-rectangular,
polygonal or near circular, whilst the shorter ones are often barely work-
ed boulders of conical form and irregular section. The diameter varies
between two and four feet. The shorter stones are often mere boulders
with little or no dressing; the longer ones are blocks which must have
been quarried by means of fire-setting. The marks of chisels or drills,
which are so often to be seen on mediaeval or modern stonework, have
never so far been reported. The rock chosen was usually local granite
or gneiss or more rarely dolerite. In a few cases [rom Gulbarga dis-
trict the local sandstone was used, as it was for stone-cist graves in
the same area. In a very few instances the stones were carried to the
site from a short distance, probably not more than a couple of miles
(e.g. Nos. 8 and 12 of the Gazetteer). Although no accurate survey has
vet been made of any site, it is possible to discern two varieties of
arrangements, which we may term 'square' and 'diagonal.' In the first
the stones are set in lines which form rectangles. The smaller align-
ments are mainly of this sort and thus we find two with three rows of
three stones, three with four rows of four, three with five rows of five,
two with six rows of six and one with seven rows of seven stones. Some
have other ratios as three rows of four, or four rows of five. In the
second variety the stones of the even-numbered rows are offset half an
interval, or rather are set in the centres of the squares formed by those
of the odd numbered rows. The effect is thus to stress the diagonal lines.
The old examples which are known to belong to this variety are those
with larger numbers of stones and it is probable that careful survey
would reveal that these also had regular numbers of stones in the rows
and that the even-numbered rows contained one less than the odd.

It has already been noticed that the rows are oriented roughly on
the cardinal points. As far as can be determined this applies also to
the diagonal alignments, although I have been unable to verify it. Of the
ten examples which I was able to measure, no less than six lie between
15° and 20° east of north. I noticed a similar variation in the orienta-
tion of some of the stone-cist graves of Raichur, and Dr. Hunt recorded
comparable figures for the graves east of Hyderabad. The meaning of
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this variation is not clear but it would seem to relate to the method
adopted to establish the cardinal point. It may well be that the sunrvise
was employed as it is still in some Buddhist countries to orient religious
structures, but the problem merits further study.

?—:q mT—0 (o] (o] { | o o o
28FT
| o o o
o o o o N
(o] o o o
E?__'_
0 o o o o o o
o o o] (o]
o o] o o o o o
o] o] o (o]

Square and diagonal types of stone alignments in India

In considering the age and original purpose of the alignments it may
be useful to notice their relationship to other sites. More than half the
recorded examples are in the immediate vicinity of, or even adjoining,
stone-cist or circle graves. The circle graves either may or may not
have a cist buried in a pit. Several of the alignments lie on the outskirts
of major settlement sites. Several are on the banks of streams. No
less than eight sites have been recorded along about 50 miles of the
modern road from Raichur to Mahbubnagar. The meaning of these ob-
servations is not clear as systematic search has mainly been limited to
the vicinity of the roads, but it seems clear that the graves, alignments
and settlements all stand in regular relationship and that the graves and
alignments would appear to be generally contemporary. A clear picture
of the relationship can be had at Piklihal, Maski or Jamshed and is
briefly indicated in the Gazetteer of sites below. The hypothesis of the
general contemporaneity of circle graves and alignments is reinforced
by the excavation of a ten-foot square around one of the stones in Piklihal
[. Immediately below the modern turf and humus the disintegrated gran-
ite subsoil was encountered. The stone itself had been erected in a pit
of about 18 inches in depth. On the surface of the subsoil were several
shallow depressions less than six inches deep and in one of these de-
pressions was found a sherd of red-and-black ware of a type well known
from the grave sites of the entire Peninsula. The hollows were per-
haps connected with the mechanics of erecting the stone. The excava-
tion revealed no further evidence, but seems to support the hypothesis
that the alignments may be dated to roughly the same period as the
graves. This would perhaps indicate that they may date from the last
centuries B.C. or first centuries A. D., but when further evidence is
available these limits may well be extended in either direction.

We have seen that the Hyberabad alignments are rows, or diagonal
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rows, of rough-hewn stones or boulders set out with mathematical pre-
cision and oriented to the cardinal points. With such features as criteria
it is not easy to find comparable monuments in India. The nearest com-
parison to the plan is to be found in the nava graha (nine planets), carved
in stone in human form, standing in three rows of three, and to be found
in many South Indian temples. None of these, however, has any great
antiquity. There is a solitary reference to a line of four standing stones
in Cochin, but apparently it is a single line only. The Dimapur align-
ment, together with the other examples recorded by Hutton in Assam,

is also clearly different. There are two types of stone, male and female,
either of phallic form or forked. Stones of both types are carved in a
manner which suggests the mediaeval temple stone mason. The charac-
teristic plans of the Hyderabad specimens are not comparable with these
twin lines of carved stones, and it is difficult to assign any comparable
date to the Assam monuments. Moreover, as Hutton has convincingly
shown, there is a close connexion between them and the neighbouring
Naga stone and wood memorial pillars, to which bulls were tethered for
sacrifice.

What was the purpose for which these lines of great stones, often
weighing several tons, were set up? Within my knowledge Sanskrit lit-
erature supplies no answer, nor does ancient Tamil. There are many
references to stone memorial posts, warrior stones, and stones to which
offerings are made, but never to alignments of such stones. Modern
traditions in Hyderabad are not particularly helpful. The villagers refer
to the stones in Telegu as nilu ralu or enugu ralu, standing stones or
elephant stones, and one case the story is told of villagers and their
cattle petrified by curse. Taylor mentions the tradition that they mark
the sites of kings' camping places and that horses and elephants were
tethered to the stones. Dr. Mahadevan records an interesting custom
associated with the monument at Hegratgi. It is known as mantraki
(Sanskrit: mantra, a charm, hence perhaps charm field or magician)
and in times of epidemic the herds are driven around the stones to ward
off disease. This recalls the 'cattle stones' of the Mysore country to
which offerings are made in similar circumstances. Among the Koyis
of Godavari district it is reported that great stones are set up for com-
memorative purposes and that the tail of a cow or bullock which has been
sacrificed is tied to the top. These customs seem to suggest commemor-
ative and perhaps magical and prophylactic functions for the stones, and
call to mind Hutton's conclusions. They also raise an interesting ques-
tion of relationship of stone alignments and stone yupas (sacrificial
pillars) for in at least one case such pillars were set up in a group of
four. The repeated proximity of graves and alignments might support
the theory. There is, however, a second broad possibility which also
deserves attention. The sites occur on the outskirts of settlements and
on the lines of roads. Is it possible that they represent caravan halting
places (or dharma-sala) or that they were the sites of periodical markets
or fairs? It is even possible that they combined these functions with
those of commemoration and prophylaxis, but these are fields of specu-
lation which at present are unpromising. The need is for further survey,
particularly air survey, of the region, and for the accurate recording of
sites. It is then for careful and complete excavation of a selected exam~
ple. After this it may be possible to supply further information on the
function of these unique and interesting monuments.
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¢ Africa

NOTE ON STONE CIRCLES IN GAMBIA
Todd, J. L.; Man, 3:164-166, 1903.

We know altogether of four localities in which perfect stone circles
oceur in the Gambia. In isolated instances in the bush, on both sides
of the r;ver, we have seen single stones similar in every way to those
composing the circles. In two instances careful search revealed no
stones accompanying these monoliths--~on the surface, at least.

The first circle which we saw was at Kununko, a small village on
the_ south bank of the Gambia, almost opposite to the town of Sukuta.
This circle is about four miles from the river. It is situated on the
eastern slope of a small hill, about half way towards the top. The
stone_s composing this circle are about half the size of those forming
the clrc_le near Manna. It contains, I think, 13 stones (notes have
been mislaid, and the photograph was not a success). At the western
side two stones were further apart than elsewhere, so as to form some
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Plan view of a Gambia inner stone circle
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sort of an "entrance.' The width of this circle was about 12 feet 6
inches (paced).

At Niamimaru there are, so I have been told, four or five stone
circles composed of stones much larger than even those at Manna.

It was one of these which Mr. Ozane investigated. The circle at
Manna is situated on the northern bank, about a mile from the river,
and is on rising ground.

At Maka---called by the French Makacolibantan---the chief town
of the Cercle de Niani-Ouli, there are two quite complete circles
placed side by side, and, approximately to the east, there are some
evidences of there being a much larger outer segment of a circle,
indicated by taller columns, as at Manna, which springs from the
small central circles, and so forms, as it were, a court or approach,
in the manner indicated by the accompanying little plan. The stones
composing these circles are about as large as those at Kununko,
which are about 2 feet 6 inches to 3 feet in height, and about 9 inches
in diameter.

The stone of which all these cirecles are made is the ordinary red
voleanic "ironstone, " which is so common in Senegambia. At none of
the places where we saw circles would it have been necessary for the
builders of the circles to go more than a few hundred yards for their
material.

That the stones of the inner circles are worked into an approxi-
mately D-shaped form is certain.

The natives have absolutely no idea by whom or for what purpose
these blocks of stone were arranged in this way. When questioned
they say simply that the olden people did it. They do not look upon
the circles with any particular awe, although they are sometimes
used by the Mohammedan blacks as praying places. In spite of this
they have not in many places any compunction in planting their crops
near and around them.

e Europe

MEGALITHIC RINGS: THEIR DESIGN CONSTRUCTION

Cowan, Thaddeus M.; Science, 168:321-325, 1970. $Copyrigh1 1970
by the American Association for the Advancement of Science)

Sometime between 3500 and 1000 B. C. several thousand megalithic
structures were erected in western Europe. Some of those in the
British Isles, such as Stonehenge, are thought to have served as as-
tronomical observatories, while others, like the mound at New Grange,
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Ireland, seem to be burial places. Those that are ring-shaped fall
into four categories of design: circles, flattened circles, ellipses,
and eggs. Thom in an investigation of the geometry of these designs
has made a substantial contribution to the solution of these enigmatic
shapes; he has given us a tractable geometrical analysis which is
esthetic in its simplicity. Essentially, he has considered each ring
perimeter as a set of arcs drawn from various centers within the
design. Thom's geometrical analysis is given in Fig. 1; only the
geometry of the ellipse and that of the type II egg are not his.

In this article I extend Thom's proposal and suggest the manner
in which the designs were scribed. I confine my remarks to the simpler
rings and do not discuss the compound rings, exemplified by the Ave-
bury monument in Wiltshire, although there are features which suggest
that even these fit the pattern of construction described here.

Thom's geometry suggests that ropes attached to anchor stakes
placed at thé arc centers were used to scribe the designs. Surprising-
ly, Thom has questioned the use of the rope and stake as a scribing
tool. He claims that the rings are too accurate to have been scribed
by such a procedure. Presumably, he is referring to the propensity
rope has for stretching. He suggests that the megalithic designers
used two rods of standard length (a "'megalithic yard') and measured
the distances by carefully laying out the rods end to end much as one
would use a yardstick. There are two sources of cumulative error
in such a procedure. One is associated with the picking up and placing
of the rods: the other is the problem of trying to keep the rods properly
aligned. On the other hand, a little experience with a rope would quick-
ly tell how much tautness is needed to keep the stretch to a minimum.

The assumption here is that two anchor stakes and two other stakes,
""pivot stakes,' were used in the construction of each simple ring, with
the possible exception of the circle. Furthermore, it is assumed that
the anchor stakes and the pivot stakes were always aligned at right
angles. On the surface, this relationship is of minor interest, but
further consideration shows that, in constructing the various rings,
the needed placing and movement of the anchor and pivot stakes may
follow an evolutionary pattern.

Thom convincingly argues that the people who built these struc-
tures were obsessed with a concern for perfection---so much so that
all their measures were laid out in integral units. The circular mega-
lithie ring, with its perfect radial symmetry, must have especially
appealed to them, particularly since its construction represents the
utmost in simplicity. To a geometer, probably few things are more
intuitively satisfying and esthetically appealing than an absolutely
perfect circle drawn by rotating a radius around a point. Undoubtedly
discovery of the irrational ratio between the diameter and the circum-
ference was frustrating to the megalithic geometers. Quite possibly
this discovery instigated the search for rings whose perimeters were
such as to make this ratio integral. Perhaps it was at this point that
the flattened circle was developed.

The Flattened Circles. Figure 1 shows the various simple rings,
their geometry, and the proposed methods of construction. For the
flattened circle of type A, Thom suggests four centers (aj, as, P1,
and ps) from which four arcs are drawn. Suppose an anchor stake
was pﬂaced at point a4 and two pivot stakes were driven at points P4
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and pg. With a rope of appropriate length tied to stake aq the designer
could, in one sweep, inscribe all of the type A ring, except for the top
arc, by moving the rope so that it swung around the pivot stakes when
it came against them. The resulting figure is very nearly a perfect
cardioid. The design could be completed by re-anchoring the rope

at ag and marking the top arc.

Since the top arc smooths over the indention in the cardioid, one
might guess that the builders dismissed this shape because it served
as merely an auxiliary figure. There is evidence from other mega-
lithie structures, however, that this was not the case, and indeed the
cardioid may have been regarded as quite exceptional. The struc-
tures in which cardioid shapes seem to be important are the numerous
passage tombs found throughout Britain and Ireland. Examples in-
clude the chambered tombs of the Severn Cotswold culture. One of
these, the tomb at Parc le Breos Cwn at Glamorgan, is obviously
cardioidal, albeit misshapen.

Figure 3 is an outline of the exquisitely chambered passage tomb
at New Grange, Ireland. This is considered to be one of the finest
of the passage tombs; its date of construction has been placed at
about the third millennium B. C. The end of the tomb is in line with
the pivot points, and the entire chamber (exclusive of the passage-
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way) just fits between the arcs below the cusp of the cardioid used

to construct the design. These fits require the assumptions that the
passage marks the vertical diameter and that the center of the finish-
ing arc is located within the ring rather than on the perimeter.

How were the positions of the anchor and pivot stakes found? In
all type A rings, points ag, Py, and pg lie on radii that divide the
circle with center aq into three equal sectors. Thus the ring is a
two-thirds-perfect circle with a flattened arc over the remaining
third. Someone has remarked that perhaps all of these misshapen
rings were attempts to make ring structures such that the ratio of
circumference to diameter would be 3. That the radial lines divide
the ring into thirds suggests that an equilateral triangle was con-
structed with py and py occupying two vertices and with the third
vertex located at a point below ay, the center of the triangle. The
intersection of lines drawn from any two vertices to the midpoint of
their bases would locate aj. The construction of this triangle and
its center would not be difficult, and it may be said with some confi-
dence that the type A design construction was based on an equilateral
triangle.

Neither the lower vertex of the triangle nor the cardioid cusp
point in the type A ring are conspicuously evident in the final con-
struction. Nor did they necessarily serve as pivot points during the
construction as did the other triangle vertices. Their importance
might have been enhanced if one served to mark the other. If the
lower type A triangle vertex was located at the cusp point and the

Outline of tomb at Parc le Breus Cwn
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other two vertices, which remained pivot points, were placed in line
with aq, then a type B circle could be drawn in much the same manner
as a type A circle. In a type B circle the length of rope needed for
scribing the circumference was determined by measuring the distance
from the anchor stake to the top vertex of the equilateral triangle by
way of the outside of one of the pivot stakes. This procedure wo'uld
give a correct measure of the needed length of rope only if the pwot_
stakes were placed, as most of them were, one-third of the radial dis-
tance from the center. Only one of Thom's type B sites did not con-
form to this plan. Thus, as in the case of the type A design, one may
say with some assurance that the equilateral triangle played a role in
the construction of the type B rings.

1 100 FEET

Plan of New Grange passage tomb with superimposed geometric
analysis

The Ellipses or Oblate Circles. Thom and others describe a num-
ber of rings as "elliptical." These are nearly circular, but one axis
seems to be slightly shorter than the other. However, if the anchor
and pivot stakes were used, aligned at right angles for all designs,
then the rings cannot be true ellipses; rather, they must be regarded
as oblate circles.

Where were the stakes placed in constructing these sites? Note
that the flattened circles are symmetrical about their lesser diameter,
whereas the egg-shaped rings, dealt with below, are symmetrical
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about their greater diameter. The oblate cirecles, while not radially
symmetrical, have a bilateral symmetry with respect to both their
major and minor axes. This suggests two things: first, the anchor
and pivot lines reflect this double symmetry, and second, the oblate
circle represents an evolutionary midpoint between the flattened circles
and the eggs. If the anchor and pivot lines were made to intersect per-
pendicularly at their midpoints, then a rope tied to a;, and then to

ag could scribe the design in the same way that the [lattened circle
designs were constructed. Experimentation with a compass quickly
demonstrates that an oblate circle can be constructed from these
points---one which, to the eye, is indistinguishable from an ellipse.

A pattern to the shift of anchor and pivot lines begins to emerge.
The anchor line seems to be drifting upward from its position in the
type A flattened circle to its position in the type B ring, and finally
in the oblate circle the two lines bisect each other. From here on,
the only movement the anchor line can make to produce a new figure
and yet remain at right angles to the pivot line is a lateral shift. This
is precisely the step taken in the production of the egg designs.

The Egg-shaped Rings. The construction of a type I egg seems to
have involved a shift in the anchor line just to the end of the pivot line.
Before the design was scribed, a rope would be attached to ay, then
placed on the inside of p, at the right angle of the triangle formed by
a1, Py, and pg, and allowed to loop back to a;. From this position
all but one of the side ares could be drawn in one sweep as before.
The remaining arc could be drawn by re-anchoring the rope to a stake
placed at as.

This shift of the anchor line carried with it a number of conse-
quences. The most obvious one is the change in the orientation
(symmetry) of the ring from its anchor line to its pivot line. Also,
the pattern of the lines seems to mirror that of the type B flattened
circle; in both, one line is at the end of the other. Despite these
changes, the stake lines remain at right angles, and the arcs of the
perimeter remain in the same positions relative to themselves and
their centers (or, equivalently, the lie of the scribing rope relative
to the four points is the same). This points to a certain topological
equivalence between the simple rings discussed so far. Thom suggests
that the megalithic geometers knew rudimentary trigonometry. Per-
haps they were nibbling at the edges of topology as well. They must
have been impressed by the peculiar changes in the perimeters of
these rings made by the straightforward manipulation of the stake
lines---a quasi-topological observation at the very least.

A common feature of the type I egg is the appearance of perfect
Pythagorean triangles formed by the stake points. Thom has dis-
covered a number of these, particularly of the 3, 4, 5 variety. The
perfect right triangle is conspicuously missing in the flattened circles.
How did the Pythagorean triangle come into being here? In all likeli-
hood it did not, like Athena, spring fully matured from the brow of
its creator. Probably there was a good deal of experimenting, perhaps
starting with the equilateral triangles. If the builders were an inquisi-
tive lot, as no doubt they were, they must have contemplated the dis-
tance between, say, the point at the cardioid cusp of the type B ring
and the anchor point directly below. The side and altitude of an equi-
lateral triangle and half of the base are in the ratio 1 : 3-1/2 : 2,
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which is close to 4 : 7 : 8 in quarter units. This is nearly Pythagorean
(42 4 72 =65 =64) but not so close that the difference would escape
detection. If, as Thom suggests, these people were obsessed with
integral measurement, the discovery of the nonintegral altitude of the
equilateral triangle may have motivated them to seek a right triangle
with integral sides.

The geometry suggested by Thom for the type II egg is consider-
ably different from that given here. Our scribing method could not
be reconciled with Thom's geometry, and this necessitated a search
for another solution. Once the pattern of stake-line variation was
established, the solution was quickly found. If the orientation of the
stake lines of the type B circle had its counterpart in the type 1 egg,
the stake lines of the type A circle should have its counterpart in the
type II egg. That is, the anchor line of the type II egg should lie out-
side the pivot line, just as the pivot line lies outside the anchor line
in the type A circle. This was indeed found to be the case.

There remained the problem of how far away from the pivot point
the anchor line was placed. Since the distance between aj and the
pivot line in the type A circle was determined by an equilateral triangle,
it was thought that the same thing might be true for the type II egg. Un-
fortunately, any number of equilateral triangles can be constructed
around the pivot stake pp. As Fig. 1 suggests, the anchor stake might
have been positioned at the intersection of the eircumference of the
larger cirele and two of its trisecting radii. The principal differences
in the perimeters of the type 1T egg produced by Thom's geometry and
by the geometry suggested here is that Thom assumed that the top and
hottom sides were straight, whereas here they are very shallow arcs.
The use of shallow arcs rather than straight lines has precedent.

Thom suggested such arcs in considering Woodhenge, and so did Borst
in his analysis of the crypt of William the Englishman,

The designs of the four type II eggs listed by Thom were recon-
structed on the basis of the geometry suggested here. Thom's measure-
ments of the distance between the centers of the large and small near-
semicircular ends and the radius of the large end arc were kept. With
the geometry proposed here, the designs of two rings (Leacet Hill and
The Hurlers in England and Wales, respectively) were virtually identi-
cal to the designs proposed by Thom. On the other hand, the designs
of the Borrowston Rig and Maen Mawr monuments in Scotland and Wales
could be constructed on the basis of Thom's measurements only if the
locations of a, and ay were free to shift on the circumference of the
larger arc. ’}here are rationales for these diversities, however.

The passage tomb at New Grange had an outside megalithic ring
which was possibly a type II egg. A good construction of it can be pro-
duced if an equilateral triangle is used. There are three places where
the construction seems to miss its mark---the north, southeast, and
southwest locations. This makes it uncertain that the type II egg was
its model. However, this construction fits as well as, or better than,
any of the others, including Thom's type 1I geometry.

If the passage tomb at New Grange is a type II ring, then an inter-
esting question arises regarding the apparent evolution of the designs,
for here the earliest (a type A flattened circle) and the latest are
present in the same site. There are a number of ways in which this
could have come about. The outside egg could have been constructed
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well after the inner flattened circle. It is difficult, however, to think
why such a ring would be added to a site already occupied by a tumulus.
If it should be found that the tumulus was built within an existing ring
(whose presence perhaps indicated hallowed ground), this would be far
more understandable. If the type A inner ring was developed (hence
built) after the type II egg, implying a structural evolution in the re-
verse order of the one proposed here, then we must conclude that the
Pythagorean triangle was discovered and then suddenly abandoned---
a possibility which seems untenable. Such a conclusion also runs con-
trary to the earlier proposition that the Pythagorean triangle evolved
from the type-B-ring equilateral triangle.

Arbor Low, Derbyshire, with its recumbent stones and surrounding
ditch (Janet & Colin Bord)

Of course, the tumulus and the outer ring could have been con-
structed at the same time. In this case all ring types would have been
known and used concomitantly. This could have happened if the differ-
ent types evolved [airly rapidly, or if each ring design served a unique
function. The specific function each design served remains a mystery.

Despite the difficulty in eliciting a rationale, there are reasons for
believing that the outer ring was constructed after the tumulus. Al-
though the center triangles of the ring and the tumulus are oriented in
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approximately the same manner, they do not coincide or share a
common center. If the ring and the tumulus were built simultaneously,
they undoubtedly would have the same center. If the ring had been
built first, then its center could have been found fairly easily, and the
design of the tumulus built around that center. Suppose the tumulus
was constructed first, however. During the later construction of the
ring it would have been necessary to ascertain the center of the
tumulus from the top of the mound, if a common center was desired.
This would have been difficult at best.

Final Comments. I have attempted to show how some of the simple
megalithic rings were drawn, and this attempt, I believe, not only
affects existing analyses of these sites but leads to new conjectures
concerning the mathematical talents of the designers. Were the hypo-
thesized scribings really used? Or are they another of a number of
explanations that merely fit the field data? There are two indications
that the evidence for the scribing method is more than circumstantial.
The first is the existence of sites in which the cardioid appears to
have been used. The second is the fact that the change in the pattern
of the stakes from one ring to another is too orderly to be circum-
stantial.

Perhaps the best witness to the talents of these megalithic builders
is the seribing method itself, for here is a procedure for geometric
construction that is unique. There are only three known nonalgebraic
or nongraphic geometric constructions: the Poncelet-Steiner circle
method, the fixed compass or Mascheroni method, and the common
method involving use of the flexible compass. No existing technique
approaches that of the megalithic geometers, except for the well-
known method of scribing an ellipse. The Poncelet-Steiner circle is
the most restricted of the known constructions; it requires only a
straightedge and a fixed circle. The Mascheroni method allows the
use of any number of circles or arcs with a fixed radius, and the flexible
compass further allows the use of ares of varying radii. If all restric-
tions on radius length were removed so that the radius could be of any
length at any time during the construction, then virtually any two-
dimensional figure could be drawn. The proposed megalithic scribing
method allows the length of the radius to change discretely and in one
direction (toward shorter lengths) in the middle of a sweep. TFor this
reason this technique might possibly constitute the next step in a
hierarchy of construction methods. While this scribing method may
not contribute profoundly to mathematical theory, it may at least have
consequences of interest to recreational mathematics.

The megalithic geometers knew rudimentary trigonometry and may
have had a grasp of simple topology. They had a standard length which,
for all we know, may have been the precursor of the yard, and they had
a unique method of geometric construction.

Is there something more? Perhaps much remains hidden in these
remarkable sites.
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THE CAITHNESS FAN-SHAPED ARRAYS

Brown, Peter Lancaster; Megaliths, Myths and Men, New York, 1976,
pp. 203-204.

One of the most remarkable aspects of Thom's Megalithic studies at
Scottish sites was his interpretation of the curious fan-shaped stone
arrays in Caithness. In several of these arrays the slabs are positioned
with their long axes laid parallel to the direction of the row. These stone
rows had been surveyed in 1871, but their curious layout, with the indi-
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The sector arrays at Mid-Clyth, Caithness, Scotland, which may rep-
resent a primitive stone computer for analyzing lunar motion

vidual stones seldom more than 45 ¢cm (18 inches) high, had long pro-
vided an even bigger puzzle as to their true purpose than had Megalithic
circles. However, according to Thom these rows perhaps represent
primitive stone computers used by the astronomer-priests to solve com-
plex problems involving extrapolation which arises as a consequence that
the Moon's maximum declination may be reached when it is not at its
rising or setting point. Owing to the 27-21-day factor, lunar declination
undergoes a relatively fast monthly change (passing through declinations
*23951'09"). The result is that the Moon may reach a maximum declin-
ation and then start to decrease again between two observations which
normally would be separated by at least an interval of a full day. With-
out recourse to some extrapolation method this could lead to an error up
to 10' of arc in an azimuthal fix when the astronomer-priests were
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attempting to fix an extreme lunar position by two (before-and-after)
observations. Thom's interpretation of these fan-arrays perhaps repre-~
sents the greatest degree of sophistication yet claimed for Megalithic
man, and for good reason they have been referred to as "Megalithic graph

paper'.

STONE ROWS IN SCOTLAND
Burl, Aubrey; The Stone Circles of the British Isles, New Haven
1976, pp. 157-159.

The stone rows of Caithness and Sutherland, which occupy roughly the
same areas as the preceding Orkney-Cromarty tombs, particularly around
Lybster on the coast, differ from those of Dartmoor in one respect. Where-
as the latter are always parallel those in northern Scotland may be either
parallel or splayed. Yet they have common traits with those in Devon. They

One of the Caithness stone rows (Janet & Colin Bord)
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are on hillsides, often connected to an unencircled cairn or cist, and are
built of unobtrusive stones unlikely to have been chosen as sighting devices.
The settings contain as many as twenty-three rows at Mid Clyth but these,
like their southern counterparts, are composed of several groups. The
orientations vary. With their short lengths, averaging about 36.6 m and
their ankle-high stones they appear to be parochial variations as peculiar
to the region as the megalithic horseshoe-shaped settings like Achavanich
and Broubster, fifteen miles apart in central Caithness which, too, possess
the local trait of having stones at right-angles to the perimeter.

R I

Returning to the Caithness rows of tiny stones, these may be arrange-
ments designed to lead the eye up the slope to a surmounting cairn just as
the Dartmoor rows perhaps provided a line to walk along to the burial place.
There are, however, more involved astronomical interpretations. At Mid
Clyth, 'the hill of many stanes', the fanned rows have a central north-south
axis. Thom thought the rows might be aligned on the risings and settings
of Capella (¢ Aurigae) between the years 1900 and 1760 BC. Certainly
such observations, by bisecting the angle between them, could have establish-
ed a north-south line much as the pyramid-builders of Egypt may have done,
the more so as the need for a level horizon to ensure an accurate bisection
is fulfilled at Mid Clyth. Little stones could then have been set in rows not
for observation but to record the lines.

Groups of stone rows, usually single and short but megalithic, are
known in many other regions of the British Isles: Northumbria; Ulster;
south-west Wales; Dartmoor; Cork and Kerry; as well as the awesome rows
of Brittany, some of which are splayed. There are also isolated sites like
the Old Castle Hill Stones on Moorsholm Moor, Yorkshire. Fan-shaped ex-
amples are uncommon outside northern Scotland but there are, of course,
radiating avenues like that at Callanish and the four rows running to the
Circles A and B at Beaghmore, Tyrone. One must conclude that each re-
gion developed local variants having only the most general resemblance to
others.

BRONZE AGE STONE MONUMENTS OF DARTMOOR
Brailsford, J. W.; Antiquity, 12:444-463, 1938.

The lofty expanse of heather, bog and bare granite which forms
the region under discussion in this paper, contains a numerous and
in many ways unique group of prehistoric antiquities. Although Devon-
shire archaeologists have for many years been doing good work in this
district, it has never, to the best of my knowledge, been comprehen-
sively dealt with in the light of modern methods and experience. Con=
sequently, the prehistory of Dartmoor still presents something of a
mystery. After describing the material at our disposal, I shall here
make a few tentative suggestions which seem to resolve some of the
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difficulties encountered in the interpretation of the archaeological
evidence, and which may throw some light on the prehistory of the
rest of southwest England.

The types of stone structure on Dartmoor which seem to belong
to the Bronze Age are as follows:=—-

(A) Alignments or Stone Rows (D) Cairns
(B) Stone Circles (E) Menhirs
(C) Cists (F) Hut-circles and pounds

The last group are not strictly speaking monuments, but they un-
questionably belong to the same complex as the sepulchral structures,
and since they have yielded evidence for dating, their omission could
hardly be justified. Other prehistoric structures, hardly referable
to the Bronze Age, but which have some connexion with the matter in
hand, are 'Dolmens' and 'Camps’.

A, Alignments. Monuments of this type are very rare in Britain
outside Dartmoor, where, however, about sixty known examples occur.
They consist of single, double, or multiple rows of stones, usually,
and probably originally always, in association with a burial. The
cairn which usually marks the starting point of the alignment is most
often more or less on the summit of a ridge, from which the row or
rows run downhill. The stones nearest the beginning are usually larger
than the average, and the first is sometimes a fine menhir as at

Stone row, Merrivale, Dartmoor (Janet & Colin Bord)
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Drizzlecombe, Langstone Moor and other sites. The end of the align-
ment is almost invariably marked by a transverse 'blocking stone'.
The intermediate stones have their long axes along the line of the row;
sometimes the first as well as the last stone is placed transversely,
as at Assycombe, Cosdon, Trowlesworthy Warren 2, and some other
sites. One of the Drizzlecombe blocking stones is the highest men-
hir on the Moor, being 17 ft. 9 ins. long overall. The stones which
form the body of the row may be only a few inches high, and are rarely
over two or three feet, though many of those on Stall Moor are 6 ft.

to 8 ft. 6 ins. high. Here the stones are spaced at intervals of 3-15
yards, but usually they are only about 5 ft. apart. There is great
variety in the total length of these alignments. That connected with
the large kist on Lakehead Hill is only 40 ft. long, but is probably in-
complete. The most usual length is about 150 yards. Of those I have
surveyed, nine are between 130 and 165 yards, 4 are between 400 and
413 yards, and the others, excepting the second row, also incomplete,
on Lakehead Hill, are 266 yards, 62 yards (Harter Tor), 85 yards
(Trowlesworthy Warren), and 83 yards (Drizzlecombe). The small
row at Merivale, which appears to be complete, is only 46 yards long.

. v 0 100 200
YARDS

MENHIR -\
‘. ‘f*

Plan of stone rows at Merrivale, Dartmoor

There is a row, consisting of small, but closely set, stones, which
starts with a circle on Staldon Moor, and ends with a small cairn on
Green Hill, some 2-1/4 miles distant. Another on Butterdon Hill is
over a mile long.

The stone rows tend to run approximately east and west, as at
Drizzlecombe, Merivale, Assycombe, Harter Tor, Trowlesworthy
Warren 2, Down Tor, Cosdon Beacon, Lakehead Hill, ete. In other
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cases the direction seems to be governed by the form of the ground.
The Erme Valley group, including the Stall Moor and Staldon Moor---
Green Hill examples, all run north and south, parallel to the river,
but following the undulations of the Moor on either side. Those at
Challacombe (N--8), Hurston Ridge (SW-NE), Ringmoor Down and
Trowlesworthy Warren I (NNE-SSW), also follow the slope of the
ground.

It is impossible to do more than conjecture the purpose of the stone
rows, though many theories have been put forward. It has been sug-
gested that they were processional ways, but it is difficult to apply
this interpretation to the many examples of single alignments. They
may simply represent a connecting link between the circle and outlier
which is such a common type in Scotland, or a trace of the passage
found in the chambered tomb from which the Dartmoor type of monu-
ment is probably derived. Fergusson considered that the Merivale
rows were a memorial of some great battle, and represented two
armies drawn up face to face, but this theory has found little favour,
even as regards this specific instance. Worth believed that the
alignments marked the resting-place of some great chief, and that the
number of stones represented the size of his retinue. The practice
of setting up rows of stones is followed today on the island of Atchin,
where they are used as symbols for ancestors in religious rites. On
the same island a menhir, which replaces an original carved wooden
image, is set up to represent the general ancestral spirit.

Alignments of carved stones are also found in Assam, where they
are connected with a fertility cult and serve as vehicles for the souls
of the dead. (pp. 444-447)

ALIGNMENTS AT ASHDOWN

Fergusson, James; Rude Stone Monuments in All Countries,
London, 1872, pp. 121-124.

In the neighbourhood of Uffington, in Berkshire, there are three monu-
ments, two at least of which still merit a local habitation and a name in
our history. One of these is the celebrated white horse, which gives its
name to the vale, and the scouring of which is still used by the inhabitants
of the neighbourhood on the occasion of a triennial festival and games,
which have been so graphically described by Mr. Thomas Hughes.

The second is a cromlech, known as Wayland Smith's Cave, and im-
mortalized by the use made of it by Sir Walter Scott in the novel of
"Kenilworth.' The third is as remarkable as either, but still wants its
poet. The annexed woodcut will give a fair idea of its nature and extent.
It does not pretend to be minutely accurate, and this in the present in-
stance is fortunately of no great consequence. All the stones are over-
thrown: some lie flat on the ground, some on their edges, and it is only
the smallest that can be said to be standing. The consequence is, that
we cannot feel sure that we know exactly where any of them stood, nor




168 Stone Circles, Alignments, and Henges

ASHDOWN

HILLS ABOUT
200 FEET HIGH

o 100 200 300 400
FEET

BT, B9

BUILDINGS

Stone alignments at Ashdown

whether they were arranged in lines, like those at Carnac; nor if so, in
how many rows, or whether they always had the confused appearance
they now present. They are spread over an area of about 1600 feet north
and south, and of half that distance east and west. The gap in the centre
was made purposely to clear the view in front of the house when it was
built, and many of the stones it is feared were employed in the erection.
They are the same Sarsens as are used at Avebury and Stonehenge, and
the largest are about 10 feet long from 6 to 9 wide, and from 3 to 4 feet
high (in their present recumbent position); but there are few so large as
this, the majority being from 2 to 4 feet in length and breadth, and from
1 to 3 high. (pp. 121-123)

AN ATTEMPT TO ASCERTAIN THE DATE OF THE ORIGINAL
CONSTRUCTION OF STONEHENGE FROM ITS ORIENTATION

Lockyer, Norman, and Penrose, F. C.; Nature, 65:55-57, 1901.

This investigation was undertaken in the spring of the present year,
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as a sequel to analogous work in Egypt and Greece, with a view to
determine whether the orientation theory could throw any light upon
the date of the foundation of Stonehenge, concerning which authorities
vary in their estimate by some thousands of years. We beg to lay be-
fore the Royal Society the results derived from a careful study of its
orientation for the purpose of arriving at the probable date of its
foundation astronomically. This is not, indeed, the first attempt to
obtain the date of Stonehenge by means of astronomical considerations.
In Mr. Godfrey Higgins' work the author refers to a method of attack
connected with precession. This furnished him with the date 4000

B. C.

More recently, Dr. W. M. Flinders Petrie, whose accurate plan
is a valuable contribution to the study of Stonehenge, was led by his
measures of the orientation to a date very greatly in the opposite
direction, but, owing to an error in his application of the change of
obliquity, clearly a mistaken one.

As the whole of the argument which follows rests upon the assump-
tion of Stonehenge having been a solar temple, a short discussion of
the grounds of this view may not be out of place; and, again, as the
approximate date which we have arrived at is an early one, a few words
may be added indicating the presence in Britain at that time of a race
of men capable of designing and executing such work.

As to the first point, Diodorus Siculus (ii. 47) has preserved a
statement of Hecataeus in which Stonehenge alone can by any proba-
bility be referred to.

"We think that no one will consider it foreign to our subject to say
a word respecting the Hyperboreans.

""Amongst the writers who have occupied themselves with the
mythology of the ancients, Hecataeus and some others tell us that
opposite the land of the Celts there exists in the Ocean an island not
smaller than Sicily, and which, situated under the constellation of
The Bear, is inhabited by the Hyperboreans; so called because they
live beyond the point from which the North wind blows. . ..If one may
believe the same mythology, Latona was born in this island, and for
that reason the inhabitants honour Apollo more than any other deity.
A sacred enclosure is dedicated to him in the island, as well as a
magnificent circular temple adorned with many rich offerings....

The Hyperboreans are in general very friendly to the Greeks."

The Hecataeus above referred to was probably Hecataeus of Ab-
dera, in Thrace, fourth century B.C.; a friend of Alexander the
Great. This Hecataeus is said to have written a history of the Hyper-
boreans: that it was Hecataeus of Miletus, an historian of the sixth
century B. C., is less likely.

As to the second point, although we cannot go so far back in evi-
dence of the power and civilisation of the Britons, there is an argu-
ment of some value to be drawn from the fine character of the coinage
issued by British kings early in the second century B.C., and from
the statement of Julius Caesar (de bello Gallico, vi., 13) that in the
schools of the Druids the subjects taught included the movements of
the stars, the size of the earth and the nature of things.

TR

Studies of such a character seem quite consistent with, and to
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demand, a long antecedent period of civilisation.

The chief evidence lies in the fact that an "avenue, " as it is
called, formed by two ancient earthen banks, extends for a consider-
able distance from the structure, in the general direction of the sun-
rise at the summer solstice, precisely in the same way as in Egypt
a long avenue of sphinxes indicates the principal outlook of a temple.

These earthen banks defining the avenue do not exist alone. As
will be seen from the plan which accompanies this paper, there is a
general common line of direction for the avenue and the principal axis
of the structure, and the general design of the building, together with
the position and shape of the Naos, indicate a close connection of the
whole temple structure with the direction of the avenue. There may
have been other pylon and screen equivalents as in ancient temples,
which have disappeared, the object being to confine the illumination
to a small part of the Naos. There can be little doubt, also, that the
temple was originally roofed in, and that the sun's first ray, suddenly
admitted into the darkness, formed a fundamental part of the cultus.

FEET

Plan of Stonehenge shortly after the turn of the Century. A = fell
in 1900; B = fell in 1797.
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While the actual observation of sunrise was doubtless made within
the building itself, we seem justified in taking the orientation of the
axis to be the same as that of the avenue, and since in the present
state of the south-west trilithon the direction of the avenue can proba-
bly be determined with greater accuracy than that of the temple axis
itself, the estimate of date in this paper is based upon the orientation
of the avenue. Further evidence will be given, however, to show that
the direction of the axis of the temple, so far as it can now be deter-
mined, is sufficiently accordant with the direction of the avenue.

The orientation of this avenue may be examined upon the same
principles that have been found successful in the case of Greek and
Egyptian temples---that is, on the assumption that Stonehenge was a
solar temple, and that the greatest function took place at sunrise on
the longest day of the year. This not only had a religious motive; it
had also the economic value of marking officially and distinctly that
time of the year and the beginning of an annual period.

It is, indeed, probable that the structure may have had other
capabilities, such as being connected with the equinoxes or the winter
solstice; but it is with its uses at the summer solstice alone that this
paper deals.

There is this difference in treatment between the observations re-
quired for Stonehenge and those which are available for Greek or
Egyptian solar temples---viz. that in the case of the latter the effect
of the precession of the equinoxes upon the stars, which as warning
clock stars were almost invariably connected with those temples,
offers the best measure of the dates of foundation; but here, owing to
the brightness of twilight at the summer solstice, such a star could
not have been employed, so that we can rely only on the secular changes
of the obliquity as affecting the azimuth of the point of sunrise. This
requires the measurements to be taken with very great precision,
towards which care has not been wanting in regard to those which we
submit to the Society.

The main architecture of Stonehenge consisted of an external circle
of about 100 feet in diameter composed of thirty large upright stones,
named sarsens, connected by continuous lintels, and an inner struc-
ture of ten still larger stones, arranged in the shape of a horseshoe,
formed by five isolated trilithons. About one-half of these uprights
have fallen and a still greater number of the lintels which they origin-
ally carried. There are also other lines of smaller upright stones
respecting which the only point requiring notice in this paper is that
none of them would have interrupted the line of the axis of the avenue.
This circular temple was also surrounded by an earthen bank, also
circular, of about 300 feet in diameter, interrupted towards the north-
east by receiving into itself the banks, forming the avenue before men-
tioned, which is about 50 feet across. Within this avenue and looking
north-east from the centre of the temple, at about 250 feet distance
and considerably to the right hand of the axis, stands an isolated
stone, which from a mediaeval legend has been named the Friar's
Heel.

The axis passes very nearly centrally through an intercolumna-
tion (so to call it) between two uprights of the external circle and be-
tween the uprights of the westernmost trilithon as it originally stood.
Of this trilithon the southernmost upright with the lintel stone fell in
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the year 1620, but the companion survived as the leaning stone which
formed a conspicuous and picturesque object for many years, but hap-
pily now restored to its original more dignified and safer condition of
verticality. The inclination of this stone, however, having taken
place in the direction of the axis of the avenue, and as the distance
between it and its original companion is known both by the analogy of
the two perfect trilithons and by the measure of the mortice holes on
the lintel they formerly supported, we obtain by bisection the measure
(viz. 11 inches) from its edge of a point in the continuation of the cen-
tral axis of the avenue and temple, and which has now to be deter-
mined very accurately. The banks which form the avenue have suffer-
ed much degradation. It appears from Sir Richard Colt Hoare's
account that at the beginning of the last century they were distinguish-
able for a much greater distance than at present, but they are still
discernible, especially on the northern side, for more than 1300 feet
from the centre of the temple, and particularly the line of the bottom
of the ditch from which the earth was taken to form the bank, and which
runs parallel to it. Measurements taken from this line assisted materi-
ally those taken from the crown of the bank itself. With this help and
by using the southern bank and ditch whenever it admitted of recogni~
tion, a fair estimate of the central line could be arrived at. To verify
this, two pegs were placed at points 140 feet apart along the line near
the commencement of the avenue, and four others at distances averag-
ing 100 feet apart nearer the further recognisable extremity, and their
directions were measured with the theodolite, independently by two
observers, the reference point being Salisbury Spire, of which the
exact bearing from the centre of the temple had been kindly supplied
by Colonel Johnston, R. E., the Director-General of the Ordnance
Survey. The same was also measured locally by observations of the
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sun and of Polaris, the mean of which differed by less than 20" from
the Ordnance value. The resulting observations gave for the axis of
the avenue nearest the commencement an azimuth of 499 38' 48", and
for that of the more distant part 49° 32' 54", The mean of these two
lines drawn from the central interval of the great trilithon, already
referred to, passes between two of the sarsens of the exterior eircle,
which have an opening of about 4 feet, within a few inches of their
middle point, the deviation being northwards. This may be consider-
ed to prove the close coincidence of the original axis of the temple
with the direction of the avenue.

This value of the azimuth, the mean of which is 49° 35' 51", is
confirmed by the information also supplied from the Ordnance Office
that the bearing of the principal bench mark on the ancient fortified
hill, about eight miles distant, a well-known British encampment
named Silbury or Sidbury, from the centre of the temple is 49° 34' 18",
and that the same line continued through Stonehenge to the south-west
strikes another ancient fortification, namely Grovely Castle, about six
miles distant and at practically the same azimuth, viz. 49° 35' 51",
For the above reasons 492 34' 18" has been adopted for the azimuth of
the avenue.

The present solstitial sunrise was also watched for on five succes-
sive mornings, viz. June 21 to 25, and was successfully observed on
the latter occasion. As soon as the sun's limb was sufficiently above
the horizon for its bisection to be well measured, it was found to be 8'
40" northwards of the peak of the Friar's Heel, which was used as the
reference point, the altitude of the horizon being 35' 48'". The azimuth
of this peak from the point of observation had been previously ascer-
tained to be 500 39' 5", giving for that of the sun when measured, 50°
30' 25", and by calculation that of the sun with the limb 2' above the
horizon should be 50° 30' 54". This observation was therefore com-
pletely in accordance with the results which had been obtained other-
wise.

The time which would elapse between geometrical sunrise, that is,
with the upper limb tangential with the horizon, and that which is here
supposed, would occupy about seventeen seconds, and the difference
of azimuth would be 3' 15",

The remaining point is to find out what value should be given to
the sun's declination when it appeared showing itself 2' above the hori-
zon, the azimuth being 49° 34' 18",

The data thus obtained for the derivation of the required epoch are
these:---

(1) The elevation of the local horizon at the sunrise point seen by
a man standing between the uprights of the great trilithon (a distance
of about 8000 feet) is about 35' 30", and 2' additional for sun's upper
limb makes 37' 30'.

(2) -Refraction+ parallax, 27' 20".

(3) Sun's semidiameter, allowance being made for greater eccen-
tricity than at present, 15' 45",

(4) Sun's azimuth, 49° 34' 18", and N. latitude, 51° 10' 42",

From the above data the sun's declination works out 23° 54' 30"
N., and by Stockwell's tables of the obliquity, which are based upon
modern determinations of the elements of the solar system, the date
becomes 1680 B. C.
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It is to be understood that on account of the slight uncertainty as
to the original line of observation and the very slow rate of change in
the obliquity of the ecliptic, the date thus derived may possibly be in
error by £ 200 years.

In this investigation the so-called Friar's Heel has been used only
as a convenient point for reference and verification in measurement,
and no theory has been formed as to its purpose. It is placed at some
distance, as before-mentioned, to the south of the axis of the avenue,
so that at the date arrived at for the erection of the temple the sun
must have completely risen before it was vertically over the summit
of the stone. It may be remarked further that more than 500 years
must yet elapse before such a coincidence can take place at the be-
ginning of sunrise.

R

STONEHENGE: A NEOLITHIC COMPUTER
Hawkins, Gerald S.; Nature, 202:1258-1261, 1964,

Diodorus in his History of the Ancient World,l written about 50 B. C.

said of prehistoric Britain: '""The Moon as viewed from this island
appears to be but a little distance from the Earth and to have on it
prominences like those of the Earth, which are visible to the eye.

The account is also given that the god [Moon?] visits the island every
19 years, the period in which the return of the stars to the same place
in the heavens is accomplished. ... There is also on the island both a
magnificent sacred precinct of Apollo [Sun] and a notable temple.. .
and the supervisors are called Boreadae, and succession to these
positions is always kept in their family".

I am indebted to the British archaeologist R. S. Newall for direct-
ing my attention to this classic work. The statement of Diodorus is
secondhand and has sometimes been dismissed as a myth, but there is
a possibility that it refers to Stonehenge.

The Moon rises farthest to the north when it appears over stone D
as seen from the centre of Stonehenge2, similar to the rising of the
midsummer Sun over the heel stone. In a period of 18. 61 years the
extreme moonrise will shift from D to the heel stone to F and then
return to D. The extreme moonrise thus swings from side to side in
the avenue because of the regression of the nodes. When we consider
a particular moonrise, such as the nearest full moon to the winter
solstice, which we will call 'midwinter moonrise', then the cycle
takes either 19 or 18 years.

The position of the Moon has been computed using first-order
terms3 from 2001 to 1000 B. C. and the azimuth of moonrise has been
determined for each winter solstice during this period. A sample of
the results from 1600 to 1400 B. C. is shown in Fig. 1. Mrs. S.
Rosenthal assisted with the programming of the I. B. M. 7094, and I
thank the Smithsonian Astrophysical Observatory for the donation of
40 sec of machine time for this problem.
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With midwinter moonrise the cycle is primarily one of 19 years
with 38 per cent irregularity. For example, the Moon rises over F
in 1671, 1652, 1634, 1615, and 1596 B. C. The intervals are 19, 18,
19 and 19 years respectively. Actually, from 2001 to 1000 B. C. the
winter Moon is over F 52 times, and there are 32 intervals of 19
years and 20 of 18 as shown in Table 1. Similarly the cycle is pri-
marily one of 19 years for moonrise over D at the winter solstice
(Table 1).

The winter Moon rises over the heel stone with twice this fre-
quency. For example, in 1694, 1685, 1676 and 1666 B. C. the inter-
vals are 9, 9 and 10 years. Over the period 2001 to 1000 B, C. the
'10' irregularity occurs with a frequency of 33 per cent. However,
if we consider second intervals, 1694 to 1676 and 1685 to 1666 B. C.,
then the cycle is again 19 years with 18 occurring as an irregularity
as shown in Table 1.

Table 1. Interval in Years Between Winter Moonrise Over
Stones D, F and the Heel Stone

Frequency of Frequency of Frequency of
Interval interval interval interval
(years) (stone F) (stone D) (heel stone)
8 0 0 2
9 0 0 70 (65%)
10 0 0 35
18 20 20 40
19 32 (62%) 33 (62%) 66 (62%)
3T 39 (77%) 40 (77%) 80 (77%)
38 12 12 24
54 0 0 1
55 8 8 15
56 42 (84%) 43 (85%) 86 (84%)

This cyele would also govern the return of the Moon to the other
important alignments such as 94-91, and the trilithon positions.
Even the moonrise along 92-93 at the time of the summer solstice
would be governed by this 19, 19, 18 eycle. The Sun would return
to the trilithon and heel stone at the winter and summer solstice
each year. Thus the 19-year cycle was the main periodicity and
seems to account for celestial objects returning to their positions as
Diodorus implies. A rigid 19-year cycle gradually becomes inaccurate,
however, and the winter moon deviates from the heel stone (Fig. 1)
unless a correction is made every 56 years.

Eclipses of the Sun and Moon also follow this cycle. An eclipse of
the Sun or Moon always occurs when the winter Moon rises over the
heel stone; actual winter eclipses4 from 1600 to 1400 B. C. have been
indicated in Fig. 1. It should be noted that not more than half of these
eclipses were visible from Stonehenge, and so moonrise over the heel
stone primarily signals a danger period when eclipses are possible.

Now I ecannot prove beyond all doubt that Stonehenge was used as
an astronomical observatory. A time machine would be needed to
prove that. Although the stones line up with dozens of important Sun
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and Moon positions the builders of Stonehenge might somehow have
remained in ignorance of this fact. The statement of Diodorus might
be a meaningless myth. But perhaps I can reduce the doubt to a shred
by showing how other features of Stonehenge are explained by the
astronomical theory.

If we take second intervals between the yvears when the Moon is
over the marker stones there is no clear periodicity; in Table 1 the
Moon is over D and F every 37 or 38 years. However, a surprising
condition exists for the next interval in extreme azimuths---it is al-
most always 56 years! Similarly, winter moonrise over the heel
stone and eclipses also occur exactly 56 years apart on 84 per cent
of all occasions (Table 1). This means that the winter Moon will
refurn to its position over a certain stone every 56 years, and there
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are many such cyecles which will become due in the span of a human
lifetime. For example, during 20 years of observation the Moon would
take up the ten positions which I have noted? in both the sarsen circle
and station stones. Each of these occurrences would have been a part
of a sustained 56-year cycle and therefore could have been predicted

by a person with knowledge of the cycle-knowledge "'kept in their family"
as Diodorus says.

The number 56 is of great significance for Stonehenge because it is
the number of Aubrey holes set around the outer circle. Viewed from
the centre these holes are placed at equal spacings of aximuth around
the horizon and therefore, they cannot mark the Sun, Moon or any
celestial object. This is confirmed by the archaeologies' evidence;
the holes have held tires and cremations of bodies, but have never held
stones. Now, if the Stonehenge people desired to divide up the circle
why did they not make 64 holes simply by bisecting segments of the
circle---32, 16, 8, 4 and 2? I believe that the Aubrey holes provided
a system for counting the years, one hole for each year, to aid in pre-
dicting the movement of the Moon. Perhaps cremations were perform-
ed in a particular Aubrey hole during the course of the year, or per-
haps the hole was marked by a movable stone.

Stonehenge can be used as a digital computing machine. One mode
of operating this Stone Age monument as a computer is as follows:

Take three white stones, a, b, ¢, and set them at Aubrey holes
number 56, 38 and 19 as shown in Fig. 2.

Take three black stones, x, y, z, and set them at holes 47, 28 and
10.

Shift each stone one place around the circle every year, say at the
winter or the summer solstice.

This simple operation will predict accurately every important
lunar event for hundreds of years. For example, to the question:
"When does the full Moon rise over the heel stone at the winter sol-
stice?'", the answer is: ""When any stone is at hole 56''. (Hole 56 is
a logical marker because it lines up with the heel stone as viewed
from the centre.) In Table 2, I have given the critical years as pre-
dicted by the Stonehenge computer for the period 1610 to 1450 B. C.
with the stones set so that 'a' was at hole 56 in 1610. This period
was chosen because 1600 B.C. is the earliest year for which eclipses
have been computed?. Table 2 shows the remarkable accuracy of the
Stonehenge computer. The correct year was predicted on 14 occasions
out of 18 and the maximum error was only one digit. It also gave the
years when the nearest full Moon to mid-summer set through the great
trilithon (55-56). Incidentally, a stone was at hole 28 at this time,
lining up with the great trilithon.

The stones at hole 56 predict the year when an eclipse of the Sun
or Moon will occur within 15 days of midwinter---the month of the
winter Moon. 1t will also predict eclipses for the summer Moon. In
1500 B. C. the winter solstice occurred on January 6, Julian calendar,
and so the 30 days between December 22, 1501, and January 21, 1500,
were the period of the winter Moon. Similarly, the summer Moon
and other seasons in 1500 B. C. occurred 15 days late by our present
Gregorian calendar. Table 2 gives actual eclipse data showing how
Stonehenge scored 100 per cent success in predicting winter and/or
summer eclipses. When more than one eclipse occurred, only one is
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listed in Table 2.

To summarize the mode of operation for the reader six movable
stones give intervals of 9, 9, 10, 9, 9, 10....years after 1610 B. C.
The a, b, ¢ stones give intervals of 18, 19, 19....years. The
Stonehenge cycle keeps in step with the Moon because it gives an
average period of 18.67 years and the regression of the nodes of the
Moon's orbit is close, 18.61 years. It keeps in step with eclipses
because the metonic cycle of 19 years and the saros of 18 years are
both eclipse cycles. The metonic cycle has not been previously recog-
nized as an eclipse cycle, probably because it runs for only 57 years
or so. It is, however, a remarkable cycle because eclipses repeat
on the same calendar date. The lunar eclipse of December 19, 1964,
for example, follows the lunar eclipse of December 19, 1945.
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Table 2. Winter Moonrise over the Heel Stone and Eclipses
at the Summer and Winter Solstices

Stonehenge Moon over Lunar Solar

cycle heel eclipses eclipses
Year B. C. B e————s =

1610 1610 No data available
1601 1601 No data available
1592 1591 Jul. 14, '92 Dec. 24, '92
1582 1583 Dec. 30, '83 -
1573 1573 -- Jan. 4, '73
1564 1564 Jan. 10, '64 -
1554 1554 - Jan. 4. '54
1545 1545 Jan. 10, '45 -
1536 1536 - Jan. 14, '36
1526 1527 Jul. 16, '27 Jan. 6, 2%
1517 1517 Dec. 31, '18 -
1508 1508 —— Jan. 5. '08
1498 1498 Dec. 31, '99 -
1489 1489 - Jan. 6, '89
1480 1480 Jan. 10, '80 Jun. 21, '80

7 1470 1471 Dec. 22, 'T1 Jul. 12, '71
1461 1461 - Jun. 21, '61
1452 1452 Jan. 1, '52 Jul: 12, '52
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When does the winter Moon rise over stone F, and set along 93-917;

when does the summer Moon rise over 91 as seen from 93 ?; when does
the equinox® Moon rise and set along 94-C, and when do eclipses occur
at the equinoxes? Answer: When a white stone is at hole 51. A com-
parison of the Stonehenge prediction and the actual dates is given in
Table 3. Again the accuracy is very satisfactory.

Table 3. Winter Moonrise over Stone F, and Eclipses of the
Harvest and Spring Moon

Stonehenge Moon
cycle over F Lunar eclipses Solar eclipses
Year B.C. B.C. —— _—
1597 1596 Apr. 13, Oct. 6, '97 Mar. 18, '96
1578 1578 Apr. 13, Oct. 7, '78 --
1559 1559 s Mar. 29, Sep. 22,'59
1541 1540 -— Apr. 9, Oct. 2, '41
1522 1522 - Apr. 9, Oct. 3, '22
1503 1503 Mar. 25, '03 Apr. 9, Oct. 3, '03
1485 1485 Apr. 4, Sep. 28, '85 Apr. 19, Oct. 13,'85
1466 1466  Apr. 5, Sep. 29, '66 -
1447 1447 — Mar. 20, '47

When does the winter Moon rise over stone D, and set along 94-917;
when does the summer Moon rise over mound 92 as seen from 93 7; when
does the equinox Moon rise and set along 94-C, and when do eclipses
occur at the equinoxes? The answer to all these questions is: When

a white stone is at hole 5.

of the stone machine.

A sample run (Table 4) shows the accuracy
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Needless to say, Tables 2, 3 and 4 also predict the appearances
of the moonrise and moonset in the trilithon and archways of the sarsen

Table 4, Winter Moonrise over Stone D, and Eclipses of Harvest
and Spring Moon

Stonehenge  Moon

cycle over D Lunar eclipses Solar eclipses
Year B.C. B.C. — e

1605 1606 No data available

1587 1587 Apr. 13, Oct. 7, '87 Apr. 7, Oct. 1, '87

1568 1568 Mar. 23, '68 Apr. 7, '68

1549 1550 Mar. 23, '49 -

15631 1531 Apr. 3, Sept. 28, '31 -

1512 1512 - Mar. 20, Oct. 12,'12

1493 1494 - Mar. 19, Sep. 24, '94

1475 1475 - Mar. 30, Sep. 24,'75

1456 1457 - Mar. 30, Sep. 23, '56

circle, because this later construction repeats the 10 lunar-solar align-
ments of the station stones.

In what years will eclipses occur between the solstice and equinox ?
In terms of our calendar, take the months of April and October as an
example. When any stone is at holes 3 or 4, eclipses oceur during
these months. The sector between 51 and 5 has been marked appro-
priately in the diagram so that it predicts the eclipse seasons accord-
ing to our present-day calendar.

One remaining requirement was to be able to determine which full
Moon was nearest to the solstice or equinox. The average time be-
tween one full Moon and the next is 29. 53 days and the Stonehengers
would need to count that interval. A movable stone in the 30 archways
of the sarsen circle would be sufficient. If it were moved by one posi-
tion each day, full Moon could be expected when the stone was at a
particular archway, such as 30-1. The stone would require resetting
by %1 position every two or three months to stay in time with the some-
what irregular Moon. As the solstice or equinox approached (shown by
solar observations), the Stonehenger could decide which full Moon was
going to be the critical one. The sarsen circle could also have been a
vernier for predicting the exact day of an eclipse. A lunar eclipse
occurs when the Moon stone is in archway 30-1; a solar eclipse when
the Moon stone is in 15-16.

A complete analysis shows that the stone computer is accurate for
about three centuries, and then the Moon phenomena will begin to
occur one year early. This would be noticed by the Stonehengers and
could have been corrected simply by advancing the six stones by one
space. The process is known to-day as resetting or recycling, and is
used by all modern computers and logic circuits. A simple rule to
add to the operating instructions would be to advance all six stones by
one hole when the Moon phenomena are a year earlier than the predic-
tion of a particular stone, say stone a. This is not a critical adjust-
ment. If the error was not noticed with stone a. because of clouds for
example, the error could still be corrected with the following stones,
X, b, y, ete. The adjustment becomes due once every 300 years or so,
in 2001, 1778, and 1443 B. C., for example.

Stone Circles, Alignments, and Henges 181

Precession does not affect the accuracy, and the change of obliquity
of the ecliptic and Moon's orbit also have very little effect. In 1964,
for example, stone a is at 56. The full Moon rises over the heel stone
on December 19, will be eclipsed at 2.35 a. m., and will set along 94-G.
The next winter eclipse is also visible at Stonehenge, and is marked
by stone x, 9 years later on December 10, 1973. The Stonehenge
computer will function until well beyond A.D. 2100, when it will re-
quire resetting by one hole. It will then function for at least another
300 years before further resetting is required.

IDiodorus of Sicily, Book 11, 47 (Harvard Univ. Press, Cambr., 1935).

2Hawkins, G. S., Nature 200, 306 (1963).

3Explanatory Supplement to the Astronomical Ephemeris (H. M. S. 0.,
London, 1961).

4Vyan den Bergh, G., Eclipses -1600 to -1207 (Tjeenk, Willink and
Zoon, Holland, 1954).

S5Newham, C. A., The Enigma of Stonehenge (private publication,
1964).

DECODER MISLED?
Atkinson, R. J. C.; Nature, 210:1302, 1966.

This book [Stonehenge Decoded] is an expansion of two articles
in Nature (200, 306; 1963, and 202, 1258; 1964). It is tendentious,
arrogant, slipshod and unconvincing, and does little to advance our
understanding of Stonehenge.

The first five chapters, on the legendary and archaeological back-
ground, have been uncritically compiled, and contain a number of
bizarre interpretations and errors. The rest of the book is an unsuec-
cessful attempt to substantiate the author's claim that '"Stonehenge was
an observatory; the impartial mathematics of probability and the celes-
tial sphere are on my side'. Of his two main contentions, the first
concerns alignments between pairs of stones and other features, cal-
culated with a computer from small-scale plans ill-adapted for this
purpose. Their directions were compared with the azimuths of the
rising and setting Sun and Moon, at the solstices and equinoxes, cal-
culated for 1500 B.C. Any alignment falling within%2° of one of these
eighteen azimuths is accepted, arbitrarily, as "significant'. The
limit of error adopted is unrealistically large, since experiment shows
that such alignments can be laid out with a pair of sighting-sticks to
a repeatable accuracy of 25 min. Moreover, the assumption that the
builders aimed at the full orb of the Sun and Moon, tangent to the hori-
zon, instead of at the first or last flash, is not confirmed by an
analysis of the author's (unpublished) tables of vertical errors.

In claiming to have found thirty-two "significant' alignments,
Hawkins has in five cases exceeded his own limits of "'significance".
Furthermore, he has failed to show that his results are due to any-
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thing but chance. Even with the most favourable choice of data, no
more than six of his alignments can be shown to be significant in the
statistical sense. Before these can be accepted, they need to be
measured on the site, and not from plans.

Hawkins's second contention is that the fifty-six Aubrey Holes
were used as a "computer' (that is, as tally-marks) for predicting
movements of the Moon and eclipses, for which he claims to have
established a hitherto unrecognized 56-year cycle with 15 per cent
irregularity; and that the rising of the full moon nearest the winter
solstice over the Heel Stone always successfully predicted an eclipse.
This, if substantiated, will provide the best explanation so far of this
stone, though it should be noted that no more than half these eclipses
were visible from Stonehenge. As for the suggested use of the Aubrey
Holes, it may be remarked that a ring of pits, filled up as soon as
they had been dug, is not a very practicable form of permanent tally.
Moreover, it is questionable whether a barbarous and illiterate com-
munity (for this is Stonehenge I, not Stonehenge III), which has left
us no other evidence of numeracy, could successfully have recorded
the data needed to establish a cycle which exceeded the contemporary
life-span, and could not even have been recognized as a cycle until
several generations had elapsed.

The fundamental objection to this and to other equally unconvincing
suggestions in this book arises from the false logic of Prof. Hawkins's
working hypothesis, declared in the preface. 'If1 can see any align-
ment, general relationship or use for the various parts of Stonehenge, "
he says, ''then these facts were also known to the builders." As he
so truly adds in the next sentence, '"Such a hypothesis has carried
me along over many incredible steps''.

STONEHENGE--AN ECLIPSE PREDICTOR
Hoyle, Fred; Nature, 211:454-456, 1966.

The suggestion that Stonehenge may have been constructed with a
serious astronomical purpose has recently received support from
Hawkins, who has shown that many alignments of astronomical signifi-
cance exist between different positions in the structure. Some workers
have questioned whether, in an arrangement possessing so many posi-
tions, these alignments can be taken to be statistically significant. I
have recently reworked all the alignments found by Hawkins. My
opinion is that the arrangement is not random. As Hawkins points
out, some positions are especially relevant in relation to the geomet-
rical regularities of Stonehenge, and it is these particular positions
which show the main alignments. Furthermore, I find these align-
ments are just the ones that could have served far-reaching astro-
nomical purposes, as I shall show in this article. Thirdly, on more
detailed investigation, the apparently small errors, of the order of
+19, in the alignments turn out not to be errors at all.
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In a second article Hawkins goes on to investigate earlier proposals
that Stonehenge may have operated as an eclipse predictor. The period
of regression of the lunar nodes, 18.61 years, is of especial impor-
tance in the analysis of eclipses. Hawkins notes that a marker stone
moved around the circle of fifty-six Aubrey holes at a rate of three
holes per year completes a revolution of the circle in 18. 67 years.
This is close enough to 18.61 years to suggest a connexion between
the period of regression of the nodes and the number of Aubrey holes.
In this also I agree with Hawkins. I differ from him, however, in the
manner in which he supposes the eclipse predictor to have worked.
Explicitly, the following objections to his suggestions seem relevant:

(1) The assumption that the Aubrey holes served merely to count
cycles of 56 years seems to me to be weak. There is no need to set
out fifty-six holes at regular intervals on the circumference of a circle
of such a great radius in order to count cycles of fifty-six.

(2) It is difficult to see how it would have been possible to calibrate
the counting system proposed by Hawkins. He himself used tables of
known eclipses in order to find it. The builders of Stonehenge were
not equipped with such post hoc tables.

(3) The predictor gives only a small fraction of all eclipses. It
is difficult to see what merit would have accrued to the builders from
successful predictions at intervals as far apart as 10 years. What of
all the eclipses the system failed to predict?

My suggestion is that the Aubrey circle represents the ecliptic.
The situation shown in Fig. 1 corresponds to a moment when the Moon
is full. The first point of Aries) has been arbitrarily placed at hole
14. 8 is the position of the Sun, the angle @ is the solar longitude,

M is the projection of the Moon on to the ecliptiec, N is the ascending
node of the lunar orbit, N' the descending node, and the centre C is
the position of the observer. As time passes, the points S, M, N and
N' move in the senses shown in Fig. 1. S makes one circuit a year.
M moves more quickly, with one circuit in a lunar month. One rota-
tion of the line of lunar nodes NN' is accomplished in 18.61 years.

In Fig. 1, S and M are at the opposite ends of a diameter because the
diagram represents the state of affairs at full Moon.

If the Moon is at N, there is a solar eclipse if the Sun is within
roughly 215° of N, and a lunar eclipse if the Sun is within £10° of
N'. Similarly, if the Moon is at N', there will be a solar eclipse if
the Sun is within* 15 of coincidence with the Moon, and a lunar eclipse
if not within roughly +10° of the opposite end of the line of lunar nodes.
Evidently if we represent S, M, N and N' by markers, and if we know
how to move the markers so as to represent the actual motions of the
Sun and Moon with adequate accuracy, we can predict almost every
eclipse, although roughly half of them will not be visible from the
position of the observer. This is a great improvement on the widely
scattered eclipses predictable by Hawkins's system. Eclipses can
ocecur as many as seven times in a single year, although this would
be an exceptional year.

The prescriptions for moving the markers are as follows: (1)
Move S anticlockwise two holes every 13 days. (2) Move M anticlock-
wise two holes each day. (3) Move N and N' clockwise three holes
each year.

We can reasonably assume that the builders of Stonehenge knew
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Hoyle's concept of the Stonehenge “computer”

the approximate number of days in the year, the number of days in
the month, and the period of regression of the nodes. The latter
follows by observing the azimuth at which the Moon rises above the
horizon. If in each lunar month we measure the least value of the
azimuth (taken east of north), we find that the "least monthly values"
change slowly, because the angle @NCY changes. The behaviour
of the "least monthly values' is shown in Fig. 2 for the range -60°<<
¢ << 60°. The azimuthal values in Fig. 2 were worked out without
including a refraction or a parallax correction. These small effects
are irrelevant to the present discussion.) The least monthly values
oscillate with the period of ¢, 18.61 years. By observing the azi-
muthal cycle, the period of @ can be determined with high accuracy
by observing many cycles. At Stonehenge sighting alignments exist
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that would have suited such observations. With the periods of 8, M
and N known with reasonable accuracy the prescriptions follow im-
mediately as approximate working rules.

Suppose an initially correct configuration for M, N and 8 is known.
The prescriptions enable us to predict ahead what t the | pos1tlons of M,

N and S are going to be, and thus to foresee coming events---but only
for a while, because inaccuracies in our prescriptions will cause the
markers to differ more and more from the true positions of the real
Moon, Sun, and ascending node. The lunar marker will be the first
to deviate seriously---the prescription gives an orbital period of 28
days instead of 27.32 days. But we can make a correcting adjust-
ment to the M marker twice every month, simply by aligning M
opposite S at the time of full Moon, and by placing it coincident with
S at new Moon. The prescription for S gives an orbital period of 364
days, which is near enough to the actual period because it is possible
to correct the position of 8 four times every year, by suitable observa-
tions made with the midsummer, midwinter, and equinoctial sighting
lines that are set up with such remarkable accuracy at Stonehenge.

Stonehenge is also constructed to determine the moment when
&= 0, that is, when N should be set at¥ . The fine C to Al of Fig. 1
is the azimuthal direction for the minimum point of Fig. 2. By plac-
ing N at ¥ when the Moon rises farthest to the north, the N marker
can be calibrated once every 18.61 years. The prescription implies
only a small error over one revolution of N. If N started correctly,
it would be out of its true position by only 12 or so at the end of the
first cycle. The tolerance for eclipse prediction is about 5°, so that
if we were to adjust N every cycle, the predictor would continue to
work indefinitely without appreciable inaccuracy. The same method
also serves to place N at the beginning.

But now we encounter an apparent difficulty. The minimum of
Fig. 2 is very shallow and cannot really be determined in the way 1
have just described. Angular errors cannot have been less than¥ 0. 259,
and even this error, occurring at the minimum of Fig. 2, is sufficient
to produce an error of as much as *15% in & .

The correct procedure is to determine the moment of the minimum
by averaging the two sides of the symmetrical curve, by taking a mean
between points 2, for example. The inaccuracy is then reduced to not
more than a degree or two---well within the permitted tolerance.

What is needed is to set up sighting directions a little to the east
of the most northerly direction. The plan of Stonehenge shows a line
of post holes, Al, 2, 3 and 4, placed regularly and with apparent pur-
pose in exactly the appropriate places.

The same point applies to solstical measurements of the Sun. In
summer the sighting line should be slightly increased in azimuth, in
winter it should be slightly decreased.

Hawkins gives two tables in which he includes columns headed
"Error Alt.". These altitude errors were calculated on the assumption
that the builders of Stonehenge intended to sight exactly the azimuthal
extremes. The test of the present ideas is whether the calculated
"errors' have the appropriate sign---on the argument given here
"errors' should be present and they should have the same sign as the
declination. In ten out of twelve values which Hawkins gives in his
Table 1 this is so. The direction from C to the Heelstone is one of the
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two outstanding cases. Here the "error" is zero, suggesting that this
special direction was kept exactly at the direction of midsummer sun-
rise, perhaps for aesthetic or ritualistic reasons. The other discrep-
ant case is 91 =+ 94. Here my own calculation gives only a very small
discrepancy, suggesting that this direction was also kept at the appro-
priate azimuthal extreme.

Negative values of the altitude error correspond to cases where
it would be necessary to observe below the horizontal plane, if the
objects in question were sighted at their extreme azimuths. This is
impossible at Stonehenge because the land slopes gently upward in all
directions. Such sighting lines could not have been used at the extremes,
a circumstance which also supports this point of view.

It is of interest to look for other ways of calibrating the N marker.
A method, which at first sight looks promising, can be found using a
special situation in which full Moon happens to occur exactly at an
equinox. There is evidence that this method was tried at Stonehenge,
but the necessary sighting lines are clearly peripheral to the main
structure. Further investigation shows the method to be unworkable,
however, because unavoidable errors in judging the exact moment of
full Moon produce large errors in the positioning of N. The method is
essentially unworkable because the inclination of the lunar orbit is
small. Even so, the method may well have caused a furore in its day,
as the emphasis it gives to a full Moon at the equinox could have been
responsible for the dating of Easter.

An eclipse calibrator can be worked accurately almost by complete
numerology, if the observer is aware of a curious near-commensur-
ability. Because S and N move in opposite directions the Sun moves
through N more frequently than once a year, in 346.6 days. Nineteen
such revolutions is equal to 6, 585. 8 days, whereas 223 lunations is
equal to 6, 585.3 days. Thus after 223 lunations the N marker must
bear almost exactly the same relation to S that it did before. If the
correct relation of N to S is known at any one moment N can be reset
every 223 lunations; that is, every 18 years 11 days. The near-
commensurability is so good that this system would give satisfactory
predictions for more than 500 years. It requires, of course, S to be
set in the same way as before. The advantage is that in the case of N
it obviates any need for the observational work described above. But
without observations the correct initial situation cannof be determined
unless the problem is inverted. By using observed eclipses the cali-
brator could be set up by trial and error. This is probably the method
of the Saros used in the Near East. There is no evidence that it was
used at Stonehenge. The whole structure of Stonehenge seems to have
been dedicated to meticulous observation. The method of Stonehenge
would have worked equally well even if the Saros had not existed.

Several interesting cultural points present themselves. Suppose
this system was invented by a society with cultural beliefs associated
with the Sun and Moon. If the Sun and Moon are given godlike qualities,
what shall we say of N? Observation shows that whenever M and S are
closely associated with N, eclipses occur. Our gods are temporarily
eliminated. Evidently, then, N must be a still more powerful god.

But N is unseen. Could this be the origin of the concept of an invisible.
all-powerful god, the God of Isaiah? Could it have been the discovery
of the significance of N that destroyed sun-worship as a religion?
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Could M, N and 8 be the origin of the doctrine of the Trinity, the
"three-in-one, the one-in-three'? It would indeed be ironic if it
turned out that the roots of much of our present-day culture were
determined by the lunar node.

ASTRONOMICALLY ORIENTED MARKINGS ON STONEHENGE
Brinckerhoff, Richard F.; Nature, 263:465-468, 1976.

Abstract. In view of the years of careful study that have been de-
voted to Stonehenge it may seem unlikely that any more information
could be extracted from the monument, or at least from that part of
it above ground. During the past two years, however, further mark-
ings have come to light that are, at least, interesting, and possibly
important. These markings are a series of at least 11 pits on the
upper surfaces of the three contiguous lintels (130, 101 and 102) that
span the well-known line of sight from the centre of the sarsen circle
north-eastward towards the heel stone. For an observer diametri-
cally across the circle, 9 of these pits identify directions of the rising
moon at significant points in its 18.6-yr cycle.

5 FEET

Pits on tops of Stonehenge monoliths and alignments through
them. Directions are approximate.

CALLANISH, A SCOTTISH STONEHENGE
Hawkins, Gerald S.; Science, 147:127-130, 1965.

Conclusion. On the basis of the stone record it appears that the
Callanish people were as precise as the Stonehengers in setting up
their megalithic structure, but not as scientifically advanced. Cal-
lanish is, however, a structure that could have been used much as
Stonehenge was. It would be interesting to obtain a date, by the
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radiocarbon method, for the peat in the area of Callanish, to dete_rmine
how much older, or more recent, than Stonehenge this strgcture is.
Perhaps the knowledge gained at Callanish was later used in the design
of Stonehenge. -

These structures are both at critical latitudes. Callanish is at
the latitude where the moon skims the southern horizon. Stonehenge
is at the latitude where at their extreme positions along the horizon
the sun and the moon rise at a right angle on the horizon. From the
standpoint of astronomical measurement Stonehenge could not have
been built further north than Oxford or further south than Bourne-
mouth. Within this narrow belt of latitudes the four station stones
make a rectangle. Outside this zone the rectangle would be notice-
ably distorted. Perhaps these latitudes were deliberately chosen,
and perhaps these people were aware that the angles of the quadrangle
formed by the station stones would change as one moved no.r_'th or
south. If Stonehenge and Callanish are related, then the builders may
have been aware of some of the fundamental facts which served later
as the basis of accurate navigation and led to a knowledge of the )
curvature of the earth. But if they possessed knowledge of such im-
portance it must have been passed along by word of mouth; no record
of it is found in the stones.

A STATISTICAL EXAMINATION OF THE MEGALITHIC SITES IN
BRITAIN
Thom, A.; Royal Statistical Society, Journal, 118:275-295, 1955.

Introduction. In the past twenty years I have visited some 250 mega~
lithic sites in England and Scotland, and made accurate surveys where
there appeared to be anything worthy of survey. The surveys were care-
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fully made plans showing the position of every stone except those ob-
viously loose. Particular attention was paid to the orientation of the
plans, the azimuths being determined in nearly every case astronomi-
cally by theodolite observations of the sun. This mass of material pro-
vides data for a geometrical and statisical study of the sites. The sites
examined consist mainly of circles of standing stones, of rows of stand-
ing stones, here called alignments, or of a combination of the two. Many
of the circles have one or more outliers, i.e. single upright stones out-
side the ring.

Of the published plans of stone circles, some are lacking in accuracy,
and only one or two contain determinations of azimuth and horizon alti-
tudes. Thus, in a study of the possible astronomical significance of
stone alignments, etc., they are quite useless. There is also the danger
that if published surveys are used the data may be biased and unsuitable
for statistical examination. Accordingly in the present paper the mater-
ial is restricted to sites I have been able to visit, and strict attention
has been paid to laying down and adhering to terms of reference in selec-
tion. In the analysis presented here, nothing has been excluded which
has a bearing on the subject, except one or two sites which I am assured
are fakes.

Conclusion. The study of a single megalithic site can only provide a
limited amount of information, more especially as it is unlikely that there
is such a thing to-day as a completely undisturbed example. We must
examine many, and this immediately makes it necessary to introduce
statistical methods of analysis. There are a number of problems to be
solved and some of these are presented in such a form that they seem to
call for special treatment and methods.

From an examination of three of these problems it appears that many
of the circles follow certain geometrical designs; that a universal unit
of length was used in setting these out on the ground and that many of the
constructions carry indications of astronomical uses beyond those asso-
ciated with the sun. Existing statistical theory allows us to be reason-
ably certain about the last two statements, but there seems to exist no
method of attaching a value to the probability that the geometrical de-
signs suggested were intended.

ANCIENT STONEWORKS FOUND IN LOCH NESS
Anonymous; Science News, 110:103, 1976.

Scientists searching for the Loch Ness monster have stumbled
upon several large, prehistoric manmade stoneworks submerged in
the Loch. The structures include a stone wall, several ancient mounds
(locally called cairns) and possibly an ancient fortified island (called
a crannog). Though such cairns and crannogs are common in the area,
the discovery of such structures some 30 feet below the Loch's surface
indicates the water level has risen sharply over the centuries. Also,
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since most eairns have long since been pillaged of whatever remains
they might have contained, the discovery of several apparently intact
structures may allow archaeologists to learn more about the area's
ancient inhabitants.

The cairns are made of piled stones, varying in size from nearly
one foot diameter down to pebbles. Such structures were presumably
built as burial and religious mounds three or four thousand years
ago. The mounds are generally laid out in series of concentric cir-
cles, as much as 100 feet in diameter, but one complex series stretches
250 feet.

THE ASTRONOMICAL SIGNIFICANCE OF THE CRUCUNO
STONE RECTANGLE
Thom, Alexander, et al; Current Anthropology, 14:450-454, 1973.

While we were engaged on extensive surveys in the Carnac area
in Brittany in July 1970, three of us (A. S. Thom, R. L. Merritt, _and
A. L. Merritt) decided to take a look at an unusual geometric config-
uration of megaliths---the rectangular Cromlech de Crucuno, re[er:red
to by Niel as amongst the most remarkable megalithic monuments in

10 METERS

The Crucuno rectangle. Dotted lines indicate stones with uncertain
outlines due to covering vegetation. Numbers indicate stone heights
in feet. F = fallen stone. Arrows and dots indicate directions of the
rising and setting points of lunar extremes.
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the world. As a result we produced a large-scale survey which is
shown on a reduced scale in figure 1. Astronomical observations were
made for azimuth so that the plan could be accurately orientated. The
dotted rectangle was superimposed on the plan with its short sides ex-
actly on the meridian. The rectangle as drawn is 30 x 40 megalithic
vards and so has a diagonal of 50.

It is probably not coincidence that the two 3-4-5 Pythagorean
triangles formed by the diagonal have sides which are multiples of
10 megalithic yards. Thom has shown that megalithic man, when con-
structing stone circles and rings in Britain, often dealt in multiples
of 2-1/2, 5, and 10 megalithic yards, and employed perfect Pythagor-
ean triangles in the geometry of the construction of numerous stone
rings. Thom and Thom have shown that the main Carnac alignments
were set out with a unit ot 2-1/2 megalithic yards, and this is also
found in the perimeters of practically all megalithic rings in Britain.
The Crucuno rectangle thus falls into line metrologically with other
megalithic remains in both Britain and Brittany.

e sE e

It should be understood that Crucuno, unless it had foresights
some distance away, could never have been more than a symbolic ob-
servatory like Castle Rigg in the north of England near Keswick,
Cumberland. In the absence of such foresights the rectangle would
have been useless as a scientitic observatory, although precise lunar
observations such as are required for eclipse predictions were made
elsewhere in the neighborhood. It could have been used, however, to
give the calendar dates corresponding to the equinoxes. A second
visit, in 1972, showed that the necessary foresights may indeed have
existed.

T

THE CARNAC ALIGNMENTS

Thom, A., and Thom, A. S.; Journal for the History of Astronomy,
3:11-26, 1972.

Conclusion. The original geometrical layout of the Menec align-
ments and cromlechs has been established. A remarkable feature is
the great accuracy of measurement with which the rows were set out.
It cannot be too strongly emphasized that the precision was far greater
than could have been achieved by using ropes. The only alternative
available to the erectors was to use two measuring rods (of oak or
whale bone?). These were probably 6. 802 ft. long, shaped on the ends
to reduce the error produced by malalignment. Each rod would be
rigidly supported to be level but we can only surmise how the engineers
dealt with the inevitable 'steps' when the ground was not level.

It may be noted that the value for the Megalithic yard found in
Britain is 2.720 £ 0. 003 ft. and that found above is 2. 721 *0. 001 ft.
Such accuracy is today attained only by trained surveyors using good
modern equipment. How then did Megalithic Man not only achieve it
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Some of the stone alignments at Carnac (French Government Tour-
ist Office)

in one district but carry the unit to other districts separated by greater
distances? How was the unit taken, for example, north_wards to tl'.he
Orkney Islands? Certainly not by making copies of copies of copies.
There must have been some apparatus for standardizing the rods \:J’hlch
almost certainly were issued from a controlling, or at least advising,
cent';ﬁ; organization and administration necessary to build the Breton
alignments and erect Er Grah obviously spread over a wide area, but
the evidence of the measurements shows that a very much wider area
was in close contact with the central contro!. 'I'ht_a geometry of the two
egg-shaped cromlechs at Le Menec is identical with that found in
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British sites. The apices of triangles with integral sides forming the
centres for arcs with integral radii are features in common, and on
both sides of the Channel the perimeters are multiples of the rod.

The extensive nature of the sites in Brittany may suggest that this
was the main centre, but we must not lose sight of the fact that so far
none of the Breton sites examined has a geometry comparable with that
found at Avebury in ambition and complication of design, or in difficulty
of layout.

It has been shown elsewhere that the divergent stone rows in Caith-
ness could have been used as ancillary equipment for lunar observa-
tions, and in our former paper we have seen that the Petit Menec and
St. Pierre sites were probably used in the same way. We do not know
how the main Carnac alignments were used but we do know that caretul
and continued use of observatories like those in Argyllshire and Caith-
ness would have presented problems which must have intrigued and
probably worried the observers. Did they solve these in Carnac ?

THE ASTRONOMICAL SIGNIFICANCE OF THE LARGE CARNAC
MENHIRS

Thom, A., and Thom, A. S.; Journal for the History of Astronomy,
2:147-160, 1971.

Er Grah, or The Stone of the Fairies. This stone, sometimes known
as Le Grand Menhir Brise, is now broken in four pieces which when
measured show that the total length must have been at least 67 ft. From
its cubic content it is estimated to weigh over 340 tons. Hulle thinks
it came from the Cote Sauvage on the west coast of the Quiberon Penin-
sula. His suggestion that it was brought round by sea takes no account
of the fact that the sea level relative to this coast was definitely lower
in Megalithic times; neither does he take account of the fact that a raft
of solid timber about 100 x 50 x 4 ft. would be necessary---with the
menhir submerged. It is not clear how such a raft could be controlled
or indeed moved in the tidal waters round the Peninsula. Assuming that
the stone came by land, a prepared track (? of timber) must have been
made for the large rollers necessary and a pull of perhaps 50 tons
applied (how?) on the level, unless indeed the rollers were rotated by
levers. It took perhaps decades of work and yet there it lies, a mute
reminder of the skill, energy and determination of the engineers who
erected it more than three thousand years ago. Its commanding posi-
Ltion on a peninsula in the Bay of Quiberon is shown in Figure 2.

In Britain we find that the tallest stones are usually lunar back-
sights, but there seems no need to use a stone of this size as a back-
sight. If, on the other hand, it was a foresight, the reason for its
position and height becomes clear, especially if it was intended as a
universal foresight to be used from several directions. There are
eight main values to consider, corresponding to the rising and setting
of the Moon at the standstills when the declination was (e +i). A
preliminary examination has been made of all eight lines (Figure 2).
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sight serve both standstills. We can understand why this was con-
sidered necessary when we think of the decades of work involved in
cutting, shaping, transporting and erecting one suitable foresight.

1t is evident that whereas some of the sites, such as Quiberon, used
the top of the foresight Er Grah, others, such as Kerran, used the
lower portion. This probably militated against the use of a mound
with a smaller menhir on the top. Much has rightly been written
about the labour of putting Er Grah in position, but a full consideration
of the labour of finding the site shows that this may have been a com-
parable task.

We now know that for a stone 60 ft high the siting is perfect. We
do not know that all the backsights were completed. But the fact that
we have not yet found any trace of a sector to the east does not prove
that the eastern sites were not used because the stones may have been
removed. Perhaps the extrapolation was done by the simpler triangle
method or perhaps it was done at a central site like Petit Menec.

No one who sees Er Grah can fail to be impressed, or to ask the
reason for its being there. Many explanations have been advanced but
they all fail to account for the sheer size of the stone or indeed for its
position. The explanation we have given covers both size and position.
In use, both the height of the top and the vertical length were needed---
the top for backsights where the hills appeared behind the stone and
the bottom for the nearer backsights when the horizon was lower. The
reasons for the choice of the position have already been given.

It is for the reader to decide whether or not we have collected
enough evidence to permit acceptance of our explanation.
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THE OTHER PYRAMIDS

One anomaly of this book of anomalies is the de-emphasis of the Great
Pyramid and other Egyptian pyramids. Not that these edifices are not
marvels of ancient engineering, but rather that other pyramids are not
less remarkable for their times and places. Indeed, pyramids are every-
where. In North America they are huge truncated earthen mounds. In
Mesoamerica they are of masonry, with long flights of stairs leading up
to diminutive enclosures. Pyramids on the Pacific isles are not so much
impressive in size as they are startling in their appearances thousands
of miles from continental influences. In England, Sillbury Hill is an
immense pile of earth truncated at the top somewhat like America's
Cahokia Mound. Was the urge to build pyramids carried around the
world by a single culture? Why are all truncated? (Note that the Great
Pyramid lacks a capstone and is thus truncated.)

Whatever the answers, pyramid building consumed a great deal of
manpower and materials. Like the menhirs, dolmens, and stone
circles, the pyramids seem to represent a global motif---something
with ritual and occult significance. The crucial question may not be
how the pyramids were built but why ?

* North America

THE GREAT CAHOKIA MOUND
Peet, Stephen D.; American Antiquarian, 13:3-31, 1891.

One of the most interesting localities for the study of the prehis-
toric monuments of this country is the one which is found on the banks
of Cahokia Creek, some twelve miles from the City of St. Louis.
Here the largest pyramid mound in the United States is to be seen,
and with it many other mound structures, which are as curious and
interesting as the great mound itself. It should be said that this is
the northernmost point at which any genuine pyramid mounds of the
southern type have been recognized, but it is a locality in which all
the peculiarities of that class of earth-works are exhibited. There
is certainly a great contrast between these works and those situated
in the northern districts; but the fact that this large group has been
introduced into the midst of the northern class, and in close proxim-
ity to many specimens of that class, makes the contrast all the more
striking and instructive.

The conditions of life in the different parts of the Mississippi
Valley seemed to have varied according to the climate, soil and
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scenery, but they are so concentrated into a narrow compass that one
may, by the aid of steam and the railroad train, pass in one day from
the midst of the wild savage hunters of the north into the very midst

of the works of the semi-civilized agricultural people of the south,

and may find the whole panorama of the prehistoric races unrolled and
the whole condition of society in prehistoric times rapidly brought be-
fore the eyes. Cahokia mound is at first disappointing, for it is not
as imposing as some have represented it to be, and yet the conscious-
ness that a great population once swarmed here and filled the valley
with a teeming life made the spot a very interesting one. There was
also a double presence which was forced upon the mind---the presence
of those who since the beginning of historic times have visited the re-
gion and gazed upon this very monument and written descriptions of

it, one after the other, until a volume of literature has accumulated;
and the presence of those who in prehistoric times filled the valley
with their works, but were unable to make any record of themselves
except such as is contained in these silent witnesses. There is,
perhaps, no spot in the Mississippi Valley which has been oftener
visited by distinguished persons and no monument which has oftener
gone into history. Descriptions of it began as early as the time of
Marquette and the French missionaries; they appear again in the time
of Gen. Rogers Clark and the conquest of the country from the Indians;
they come out again in the time of the early explorers and travelers,
Brackenridge, Latrobe and others, and continue to the present day, ---
missionaries, early travelers, military generals, historians and
modern archaeologists vying with one another in describing the scene.
We shall offer no minute description of our own, but shall quote from
different travelers who have visited the spot and who have seen the
earthworks before they were so sadly despoiled by the aggressions of
modern days. Probably not one fifth of the mounds and earthworks
which formerly covered this broad valley, and which also surmounted
the bluffs adjoining, can now be seen. The growth of the great City

of 8t. Louis has destroyed the last vestige of the large group which
could once be seen there, and all of the pyramids, cones, 'falling
gardens, " terraces and platforms, which once attracted attention,
have disappeared. Twenty-seven large mounds once stood on the bluff,
making it memorable as the location of a large village, which was
similar in many respects to the one where the great mound now stands,
but they have been destroyed and can not now be studied.

We shall go back for our descriptions to the author who has given
the earliest and fullest account---J. M. Brackenridge. He says:
"There is no spot in the western country capable of being more highly
cultivated or of giving support to a numerous population than this
valley. If any vestige of ancient population could be found this would
be the place to search for it; accordingly this tract, as also the tract
on the western side (Mound City, now St. Louis), exhibits proof of
an immense population. The great number of mounds and the astonish-
ing quantity of human bones dug up everywhere or found on the surface
of the ground, with a thousand other appearances, announce that this
valley was at one time filled with inhabitants and villages. The whole
face of the bluff or hill which bounds it on the east appears to have
been a continued burying ground. But the most remarkable appear-
ances are the two groups of mounds or pyramids---the one about ten
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miles above Cahokia (a village nearly extinct), the other nearly the
same distance below it---which in all exceed in number one hundred
and fifty mounds of various sizes. (See map.) The western side

(St. Louis) also contains a considerable number. A more minute
description of those above Cahokia, which I visited in 1811, will give
a tolerable idea of them all. I crossed the Mississippi at St. Louis.
After passing through the wood which borders the river, about half a
mile in width, T entered on an extensive plain and found myself in the
midst of a group of mounds, at a distance resembling enormous hay-
stacks scattered through a meadow. One of the largest, which I
ascended, was about two hundred paces in circumference at the
bottom. The form was nearly square, though it had evidently under-
gone some alterations by the washings of the rains. The top was level,
with an area sufficient to contain several hundred men. The prospect
from the mound was very beautiful. Looking toward the bluffs, which
are dimly seen at a distance of six or eight miles, the bottoms at this
place being very wide, I had a level plain before me, bounded by islets
of wood and a few solitary trees; to the right (the south) the prairie is
bounded by the horizon; to the left the course of the Cahokia River may
be distinguished by the margin of wood upon its banks. Around me I
counted forty-five mounds or pyramids, beside a great number of
small artificial elevations. These mounds form something more than
a semi~-circle a mile in extent, to the open space on the river. Pur-
suing my walk along the bank of the Cahokia I passed eight others in

a distance of three miles before I arrived at the largest assemblage.
When I reached the foot of the principal mound, I was struck with a
degree of astonishment not unlike that which is experienced in contem-
plating the Egyptian pyramids, What a stupendous pile of earth! To
heap up such a mass must have required years and the labor of thou-
sands. Were it not for the regularity and design manifest, the circum-
stance of its being alluvial ground, and the other mounds scattered
around it, we would scarcely believe it to be the work of human hands. "
Brackenridge also says: '"The shape is a parallelogram, standing
north and south. On the south side there is a broad apron or step, and
from this another projection into the plain which was probably intended
as an ascent to the mound. The step or terrace has been used for a
kitchen garden by some monks of LaTrappe settled near this, and the
top of the structure is sown in wheat. Nearly west was another of
smaller size, and forty others were scattered about on the plain.

Two were seen on the bluff at a distance of three miles. I every where
observed a great number of smaller elevations at regular distances
from each other, and which appeared to observe some order. 1 con-
cluded that a populous city had once existed here, similar to those of
Mexico described by the first conqueror. The mounds were sites of
temples or monuments of great size."

We have given the quotation for the sake of showing the impressions
which were formed by the works when they were first visited and when
the country was in its native wildness, with no work of modern civili-
zation to mar the scene. It will be learned from the description that
there were at the time several large groups of mounds---one situated
on the bluffs where St. Louis now stands; another on the bank of the
Mississippi River, not far from the present site of East St. Louis; a
third on the bottom lands, about ten miles below the old village of
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Cahokia; the fourth about ten miles above the old village, which is

the group in which we are especially interested. We speak of this be~
cause there has been a general impression that the celebrated "Cahokia'
mound, or more properly '"Monk's" mound, is a solitary pyramid, and
that it has no connection with any of the works in the vicinity. Mr.
Brackenridge unconsciously corrects this impression, for according

to his description the works of the entire region were all of them of the
same class, the majority of them having been truncated pyramids. It
should be said that there are lookout mounds at various points on the
bluffs, which command extensive views across the country into the
interior, and which must also have served as beacons or signal stations
for the villages which were scattered throughout the bottom lands. Two
of these are mentioned by Mr. Brackenridge as in plain sight from
Monk's mound. One of these is now called "Sugar Loaf." It forms a
prominent mark in the landscape, as its towering height can be seen at
a great distance. So favorable was the mound as an observatory that
the Coast Survey took advantage of it and made it a station for triangu-
lating. Our conclusion is that the whole system of works on the great
American bottoms was connected together, and that here at the mouth
of the Missouri, a colony resembling the race of southern mound-
builders had long made their home, but were driven off at some time
preceding the date of history by the hunter tribes, who came down upon
them from the north.

The terraced structure of Cahokia or Monk's Mound in lllinois

We here make a record of an observation which amounts to a new
discovery. It was noticed by the writer as he ascended the great mound
that it was in the midst of a large group of similar mounds; that the
mounds surrounding it were arranged in pairs---a conical mound and
a pyramid constituting a pair---and that each one of these separate
pairs was placed on lines which are parallel to the sides of the great
pyramid, and that they were all orientated, the sides always facing the

points of the compass. It was noticed also that in some cases the ground

was raised between the truncated pyramid and the conical mound, giving
the idea that there may have been here a chunky yard or play-ground,
the same as there was between the public squares and the rotundas,
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which have been described by Adair and Bartram as common in the
villages of the southern Indians. In one case, about half a mile to the
east of the great pyramid, there was a high platform or pyramidal
mound, and immediately adjoining it on the north was a large platform,
but at a lower level and on the northeast corner of this platform, was

a large conical mound, the three parts being in close proximity, the
arrangement of the three reminding one of the relative location of some
of the so-called sacred enclosures of Ohio, where a large circle inter-
venes between a small circle and a large square enclosure, the three
being joined together by protecting walls. This discovery of the peculiar
grouping of the surrounding mounds was made while looking down upon
the scene. A very beautiful pair of earth-works stands immediately
south of the great pyramid, each one presenting its sides covered with
varied foliage, the golden autumnal tints being set-off against the silvery
radiance of the little artificial lake which lay in the background. The
size of the pyramids adjoining the great pyramid can be learned from
the circumstance that nearly all of the large farm-houses in the region
are built upon the summits, the pyramids being large enough to accom-
modate the houses, with their out-houses, barns, lawns and other con-
veniences of residence. One of these, the one at the west had been
graded down about eight feet, but others were left at their natural height.
The houses are arranged along the sides of the common highway, which
here constitutes the line between two counties, the distance from one
end of the group to the other being about three miles from east to west,
and two miles from north to south. The arrangement of the group is
peculiar. There are pyramids and conical mounds close by the side

of the great pyramid; beyond these are similar works, making several
pairs east and west and several pairs north and south of the great
pyramid, all of them arranged with their sides facing the sides of the

Cahokia Mound as it appears today. (lllinois State Museum)
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central pyramid, and all of them overlooked by its towering height.
There are also many artificial ponds, whose waters glisten beneath
the dark shadows of the many earth-works, making a varied scene.

2. As to the size and shape of the great mound, we shall give the
descriptions of others, for the reason that many of them have had
better opportunities for observing and measuring them than we have.
It may be said, however, that the descriptions which have been written
so vary in their details that we are uncertain which account to believe.

Squier and Davis speak of the mound, but seem to have given the
wrong dimensions. They say: 't covers not far from eight acres; its
summit has an area of about five acres; its solid contents may be roughly
estimated at 20, 000, 000 cubic feet. It is nearly ninety feet high, is
built in terraces, and is reached by a graded way which passes up at the
south end. "

Mr. William McAdams says: "We have surveyed the group, and
found that the great pyramid is surrounded by seventy-two others of
considerable size within a distance of two miles. The largest axis of
the pyramid is 998 feet, the shortest is 721 feet, and it covers sixteen
acres, two rods and three perches of ground. He says: "After many
days of exploration and study, we believe the evidence to prove this to
be a group of the greatest mounds on this continent and perhaps in the
world, and possibly this was the Mecca or great central shrine of the
mound-builders' empire. Upon the flat summit of the pyramid, one
hundred feet above the plain, were their sanctuaries glittering with
barbaric splendor. and where could be seen from afar the smoke and
flames of the eternal fire, their emblem of the sun."

Prof. Putnam says: ''Situated in the midst of a group of about sixty
mounds of more than ordinary size, several in the vicinity being from
thirty to sixty feet in height, and of various forms, Cahokia mound,
rising by four platforms or terraces to a height of about one hundred
feet, and covering an area of about twelve acres, holds a relation to
the other tumuli of the Mississippi Valley similar to that of the great
pyramid of Egypt to the other monuments of the valley of the Nile."
Dr. J. J. R. Patrick, residing in the vicinity, has made a survey of
the group and prepared two accurate models of the mound itself---one
of them representing the mound as it now exists.

Featherstonaugh visited the mounds in 1844, and says that the
settlement of the monks was on a smaller mound to the west, but at the
time of his visit the building in which they had lived had been leveled
with the ground. He also states that a Mr. Hill was living in a house
he had erected on the top of the great mound; that upon digging for the
foundation, "he found large human bones, with Indian pottery, stone
axes and tomahawks.' We judge from Brackenridge's account that
there was no roadway to the summit in his time, but that the one which
now appears must have been made by Mr. Hill, the owner, and that the
well which is now in ruins was dug by him.

In reference to the present condition of the mound, we have to say
that an air of waste and ruin surrounds it; deep gullies are worn into
its sides, and it seems to be wrinkled and ridged with the marks of its
great age. See Plate I. Though surrounded by many other structures,
on which there are signs of modern life, this seems to be deserted.
The very house which was found upon its summit has been leveled to
the ground, and the home of the present owner, situated a little to the
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rear of it, seems to hide itself in the shadows of the great monster.

It stands like a solemn monarch, lonely in its grandeur, but imposing
in its presence. Though the smoke of the great city may be seen in

the distance, and many trains go rumbling across the valley and through
the great bridge which spans the river, yet this monster mound stands
as a mute witness of a people which has passed away. It is a silent
statue, a sphinx, which still keeps within its depths the mystery which
no one has as yet fathomed. It perpetuates the riddle of the sphinx.

(pp. 3-9)

ROAD FROM CAMBELL'S TO BURK'S

mresar i,

9 1o

Complex of mounds at Seltzertown, Mississippi, taken from a later
section of the above article

TRACES OF AN UNKNOWN EVERGLADES TRIBE
Anonymous; Science, 73:sup 14, May 22, 1931.

First traces of the unknown prehistoric Indians who lived in the
Everglades have been discovered by Mr. Matthew W. Stirling, chief
of the Bureau of American Ethnology. Mr. Stirling has returned
from several months of archeological exploration in Florida.

On the very edge of the Everglades, near Lake Okechobee, Mr.
Stirling encountered a great plan of earthworks, elaborately laid out
in embankments and mounds, and covering an area a mile square.
So large and conspicuous are these earthworks, Mr. Stirling said,
that it is surprising that no previous explorer has ever reported
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their existence or their significance. The nearest approach to any-
thing like them are the famous Fort Ancient earthworks in Ohio, which
were also made by prehistoric mound-building Indian tribes.

The most prominent feature of the Everglades site is a flat-topped
rectangle of earth built 30 feet high and 250 feet long. This was
apparently the focusing point of attention for whatever ceremonies
were held at the site. Earthen embankments enclose a court in front
of this high place. Back of it a semi-circular bank of earth was
raised.

This is only a small portion of the earthworks. A curious for-
mation consisting of a large semi-circular bank extends in front of
the high place and its court. And out from the semi-circle start a
number of parallel lines of banks with circular mounds at the ends.
Within the great semi-circle is a platform of earth six feet high and
a quarter of a mile long.

"The whole plan is laid out with remarkable precision," Mr.
Stirling reported. 'The parallel lines are straight as a string, and
the semi-circles are so perfect that we can imagine some Indian
walking around a fixed point with a string held taut, to mark the
outline. "

P

THE LOST PYRAMIDS OF ROCK LAKE
Whitcomb, Ben; Skin Diver, 24-25, January 1970.

So, there were these seven divers 40 feet beneath the surface of
Rock Lake in Wisconsin on July 30, 1967. Above a dying afternoon sun
arrowed the last of its heat at kids hollering across bathing beaches
and hiding from their folks because they knew it was time to go home.
A few fishermen slumped on the blue surface, lines slack, drowsing
out the end of a fine July day.

But, 40 feet below it was already dark and cold enough to require
wet suits. The seven men moved through a thin fog of sediment that
hangs suspended in the lake throughout much of the year. On clear,
cold days the fog vanishes, and then you can look down deep into the
lake to its bed.

The seven were running out of light as the thin daylight filtering
to 40 feet began to wane, and they lacked more than light. A diver on
the right flank pulled his forefinger across his throat in the well-known
signal which meant his air supply was gone. He moved up from the line
of divers, exhausting a trail of balloon-sized bubbles as he huffed air
under pressure from his lungs.

The formation shrank. Man after man pulled his head back, aiming
upward for the surface, until only one man was left in the grey quiet,
flippers stirring ghost veils of suspended mud where they touched
bottom. He pulled his left arm back behind him and yanked at the ring-
handle of his five minute reserve air supply. A bleak darkness shaped
in the water ahead. His palm shot forward, made contact, and his
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fingers crawled across a slanting rise of stone wall.

The diver struggling to eke out his air supply in the cold gloom of
Rock Lake was John Kennedy of Lombard, Illinois. A government
plant inspector at O'Hare International Airport, Chicago, John is a
trained botanist who also is a cracking good scuba diver and a certified
instructor. His lungs now tight with excitement, John angled across
the long wall and followed its shape with his hands while his flippers
drove him forward. He moved across a low platform rising five feet
above the lake bottom. The stone sides slanted inward as they rose.
He estimated the formation te be about 20 feet across and probably 40
feet from its shoreward end to the point where the slanting rock wall
plunged down into the lake bottom mud.

John Kennedy had just relocated the Lost Pyramids of Rock Lake---
if that's what they really are. With his discovery, a half-century-old
legend leaped back to life. He came up hugging three grapefruit-sized
lumps of rock he'd pried from the low wall below. They were a neces-
sary proof that there was something down there, and excellent proof it
was, because that area of the lake is a mud bottom. There is an ex~
posed rock-bottom in the east half of the lake, but not in the west half
where John and his crewmates had been.

John's grapeflruit-sized rocks continued to be valuable proof in the
months that followed. Other divers went down but were unable to re-
locate John's rock platform. Diving buddies kidded him about "'shallow
water narcosis' until even John's ready grin looked a little tired as
repeated efforts to relocate his lost bearings from the lake surface
and from the air failed to turn up Rock Lake's lost pyramids.

The atmosphere turned even stickier when Lon Mericle's erack
archaeological dive team from the Milwaukee Museum announced that
it had spent four days diving in the lake after interviewing the numerous
Lake Mills natives as to the likeliest spot for the pyramids to be found.
They had come up with a clear zero.

Diver Mericle told a Chicago diving symposium on March 30, 1968,
"We've spent a lot of time and we have interviewed a lot of local resi-
dents. 1 can only say that there is no trace of a pyramid in the area
searched by our group. We laid our grids with divers in a line swing-
ing about a central point. In many weeks of work, I'm sorry to say,
we failed to find anything in the lake in the spots in which we worked. "

No one just writes off the Milwaukee Public Museum as one more
opinion. The Museum is famous for its underwater archaeological
work---probably as famous in the midwest as is the University of
Pennsylvania in the east. Milwaukee divers representing the Museum
have uncovered a wealth of lost artifacts in the inland waters of Mexico.

At that point, John Kennedy might as well have given up and the
pyramid tale would have gone back to sleep. Instead, he went airborne
again. This time he came back with a series of color shots that picked
out something dark and square on the pale mud of the lake floor.

But the real discovery came when Chicago diver M. R. (Mike)
Kutska led his Narcosis Knights in a major assault on the lake. It
was a cold Sunday when Mike's ten divers assembled in three teams
to work across a promising area that had been pre-surveyed in reports
that the Knights had carefully fitted together.

Kitska and two other men of his team dropped from their boat and
began a sweep, positioning themselves along a 30-foot line. John made
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his mistake the previous July by not rechecking his bearings after he
had made contact with his pyramid. Now, the Knights carefully held

a line of reference, using a bearing due west of Bartell's Boat Rentals,
a boat livery on the lake.

The three teams were having no luck when a pair of local fisher-
men suggested that they were probably 150 yards off the true site.
These obliging and unsung pathfinders (Mike's eager crew failed to get
their names) put Mike's teams over the formation using a fish fathom-
eter as bottom sounder.

The Knights moved onto the new site and were down on the bottom
within minutes. Like John Kennedy, the Kutska group found mud bottom.
This in itself was encouraging, for the Milwaukee Museum team had
reported that their unsuccessful search had been over a rocky bottom.

Mike's three divers came down almost directly atop a formation
of heaped boulders that he guessed very roughly as 10-15 feet in height.
Visibility was remarkably good in the lake that day (15 feet) and it was
still early afternoon, only 2 p.m. The dying light that had hampered
the Kennedy team search was not to be a problem now.

Mike carefully pointed out that he could only get a rough impression
of the heaped rubble. It appeared to be 50-70 feet long and half that
wide. The edges of the boulder formation ran in a straight line and
ended in squared corners.

Minutes after Mike's team located the first mound, a second Knight's
team located another which was more square-shaped than the first rock
mound. Both mounds lay in 37 feet of water. Two other finds which
were important were broken clam shells found deposited in one wall of
the first sunken structure, along with a broken length of bone. History
reveals that there was a Pre-Columbian Indian city near the lake called
Atzalan. The inhabitants of Atzalan used shells and had a habit of eat-
ing their enemies and cracking open the long bones for the marrow.
They also built low earth step-pyramids, leaving one at Atzalan.

Atzalan got its name from Nathaniel Hyer, who discovered a mounded
formation east of Lake Mills in 1836. He named it after the legendary
Aztec homeland which was abandoned when the Aztecs drifted south to
Mexico City. Early scholars believed the Hyer mound pyramid at Atza-
lan dated to about 1300 or 1400 A.D. However, recent carbon datings
at St. Louis pushed the age of the pyramids back to before 1000 A.D.,
300 years earlier(}han previous estimates.

l

Artist's concept of the Rock Lake pyramids
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The men who built Atzalan were outlanders. They came from the
south and built a fort and an earth pyramid. They were uncomfortable
neighbors, thought to be cannibals who fed on their victims. They may
have died when their fortified city was besieged and burned, because
the log walls were reduced to charred carbon at some point in its
history.

It's now known that Atzalan was misnamed, that the dead city had
no connection with Mexico's Aztecs, But it did have connections with
earth pyramid builders to the south. The stones in the formations in
Rock Lake is another question mark. The Mississippian mound builders
worked with earth, not stone. Only Central America's pyramids are
stone.

The whole Rock Lake problem simply lies in the question, "Why
pyramids ?'" In the history of the world, nobody, nowhere, has made
a practice of putting pyramids on lake bottoms. And it's not likely they
could have built it before there was a Rock Lake, because the lake is a
glacial lake, created by the Wisconsin glacier, making it 10, 000 or
more years old, according to geologists. Even though some divers
have found tree stumps at the bottom of nearby Lake Michigan that are
6, 500 years old, nobody was building pyramids even then---not anyone
that archaeologists know of.

The pyramids are illogical. They shouldn't be there. They would
be too old, and in a place where no person could have built them, so
logically they can't exist. However, history is seldom logical, and
logic or not, the pyramids of Rock Lake keep popping out of oblivion
often enough to trouble the most logical students of American prehistory.

The records of pyramid sightings in Rock Lake began when brothers
Claude and Lee Wilson returned from duck hunting on the lake in the
early 1900's, before World War I. They told of seeing the top of a
"pyramid' in the lake. A drought had baked the lake that year, and the
water was six feet lower than normal. The Wilsons said they were able
to touch this pyramid apex. They poked an oar over the side of their
boat and about six feet down in the water they could push with the oar
against the hard stonework of the pyramid. They described the stones
as "'teacup sized."

There is no record of an immediate rush of observers to the lake,
but their story did begin the pyramid legend. Claude, later mayor of
Lake Mills, never lost faith in the pyramid.

On April 11, 1936, Dr. Fayette Morgan, a Lake Mills dentist who
was badly bitten by the flying bug, spotted the pyramids [rom his open
cockpit biplane. It was one of those peculiarly clear days when the sky
remains overcast but the lake water seems to grow as transparent as
air. Morgan saw three formations he only called "bumps" on the lake
floor.

He talked about it though, as did Mayor Wilson. Max Gene Nohl,
holder of the world's diving depth record in 1937, heard about it in
Milwaukee, Wisconsin. Nohl was interested because a little earlier
that year, he had located one of the Rock Lake pyramids by dragging.
His descriptions tallied with those of Claude Wilson. Nohl described
a high-peaked narrow-topped pyramid:

"The pyramid is shaped in the form of a truncated cone. Approxi-
mate dimensions: diameter upper base, 3 feet; diameter at bottom,

18 feet; altitude, 29 feet. The construction is apparently of smooth
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stones set in a mortar. It is covered with a greenish, thin scum that
rubs away easily and is bare in parts."

John Kennedy had found a low platform with sloping sides of loose
quartzite rock. The three boulders John salvaged are of water-rounded
quartzite, typical of rock deposited in a stream bed. They don't re~
semble the "teacup-sized stones' of Nohl or the Wilsons. But Nohl and
Kennedy do agree that the formation, or formations, lie on a mud
bottom.

The ice-cream cone Max Gene Nohl and Claude Wilson described
is like no Indian pyramid. Moundbuilder pyramids of the Mississippian
group were squat, broad, low, with a flat top. The top was a ceremon-
ial platform on which a thatch temple was probably built since all of
the pyramid builders right up through the Maya and the Aztecs of Mexico
used their pyramids for worship.

By early 1968, over six men had seen formations of some kind on
the bed of Rock Lake. There is no longer any doubt that something is
down there waiting to be found. However, even though the Wilsons,

Dr. Morgan, Nohl, Kennedy and Kutska have reported the pyramids,
many professional geologists and archaeologists say that the formations
are nothing. It looks as if the diving fraternity will have to supply the
additional needed evidence.

The odds of finding the strange "ice cream cone' pyramids made of
cemented, teacup-sized stones described by Max Gene Nohl and the
Wilson brothers seem low. But the odds that the typical low, four-
sided pyramid mounds-are down there seem to be rising. If they are
there, why and how they got there will be even more puzzling than
their existence.

Divers don't need to go to Central America for an adventure in
archaeological mystery. Right in the Mississippi basin is the begin-
ning of a trail of mysteries as ole as recorded time. And it's only 40
feet down.

THE GREAT MOUND ON THE ETAWAH RIVER, NEAR CAR—
TERSVILLE, GEORGIA

Whittlesey, Charles; American Naturalist, 5:542-544, 1871.

This mound is situated on the river bottom, on the north bank,
about three miles below where the railroad from Chattanooga to Atlanta
crosses the Etawah river. Its base is an irregular figure, five hundred
and eighty-five poles in circumference, covering about three acres.
The bottom on which it stands is elevated eighteen to twenty-three feet
above low water, and is seldom invaded by high water in any part.

The mound is truncated, nearly flat on the top, which embraces about
an acre of ground. This area is elevated [ifty feet above the base, and
seventy-three feet above low water. There is no high land within a
quarter of a mile on either side of the river. Its slopes are very
perfect and steep. Bushes, grass, vines, shrubs and trees grow lux-
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uriantly on its sides and the level space on the top is annually planted
in corn or cotton. There is a broad ramp or road fifty feet wide,
commencing at the southeast corner which winds around the south-
erly face bending to the right, and reaches the summit on the west
side. It has an easy grade for footmen and horses, but is too steep
for vehicles. The mass of this mound I estimate at about one hundred
and twenty thousand cubic yards, or about four-fifths of the contents
of the British earth pyramid raised on the field of Waterloo. Rising
over the alluvial valley where it is isolated it has an impressive as-
pect, like that of the pyramids of Egypt on a sandy desert. This
valley, however, is everywhere rich and beautiful.

Like some of the larger pyramids it has two smaller ones which
appear to be tenders. One is a square, truncated pyramid which
stands one hundred feet east of the foot of the ramp and is twenty-
two feet high, its flat top being about eighty feet on a side; its slopes,
steep and perfect like the great mound. To this one there is no ramp
or place of ascent.

The other is about one hundred feet due south of the southwest
corner of the great mound, and is of about the same dimensions but
has on its east side a ramp or graded way by which to ascend to the
flat space on the top. Its sides and that of the other tender are from
five to ten degrees west of the magnetic meridian.

All of this group are composed of the rich black alluvial earth of
the adjacent bottom, with occasional lumps of red clay which consti=-
tutes the base of the river terraces that border the valley. About two
hundred yards from the mounds on the north there are the remains of
a ditch which has been mostly obliterated by cultivation and which
encircles the group in a circular form a distance of about one-fourth
of a mile, coming to the river below but not above. Within and with-
out the trace of this ditch which the owner says had an interior em-~
bankment, there are low mounds partly plowed down. Near its upper
or the easterly end, there are two large, oblong pits from which a part
of the earth of the mounds may have been taken.

There are other small mounds in the valley below on both sides of
the river. The valley is bordered by limestone bluffs about two miles
apart which rise two hundred to two hundred and fifty feet above the
river. On a rocky summit about two miles west of the great mound
is what is called the ''Stone Fort.'" It consists of a wall or heap of
loose blocks of limestone surrounding the summit in an oval form, the
largest diameter of the enclosure being two hundred and twenty poles.
There are numerous openings in it at irregular intervals, some of
them fifty feet broad. The space around the crown of the hill is clear
of loose stones and this explains the existence of the wall, which has
the appearance of a stone fence fallen down.

1t does not have the appearance of a fort or stronghold, but of a
high place dedicated to imposing ceremonies to which the people came
up in all directions through the openings or passes in the line of stones.
Probably, it was then as now covered with oaks. The crown of the hill
is about fifty feet above the encircling wall, and presents from its
summit a view of the valley and the country opposite that is hardly
equalled for scenic beauty.

It is probably the work of the red man of our times and has no
connection with the great mound or its builders.
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e Mesoamerica

“CUICUILO---"
Willis, Ron; INFO Journal, 3:1-7, 1973.

In perusing archeological textbooks on ancient Mexico, you may come
across a reference to a site called Cuicuileco, once south of the suburbs of
Mexico City, now in danger of getting swallowed up in the city's urban sprawl.
Cuicuilco is a four-step pyramid, round in form, now restored and slickified
for the tourists to come and gape at. The books ascribe its construction at
the earliest to perhaps 300 B. C., a fairly respectable age, but they don't
mention the fact that it is quite possible that Cuicuilco is one of the earliest
"pyramids" in the world, perhaps antedating the great Egyptian pyramids
by thousands of years.

Cuicuileo was hardly more than a shapeless mound with some scraggly
trees growing on it back in 1922 when Byron Cummings received permis-
sion from the Mexican Government to begin excavation at the site. (1) The
most significant thing he noticed about Cuicuilco before beginning to dig was
that the great lava flow known as the Pedregal had partially engulfed and
surrounded the structure. Cummings was particularly interested in the
site when he learned that George E. Hyde, a geologist, had estimated the
date of the Pedregal lava as being 7, 000 years old. This would have meant
that the structure had been in existence 2, 000 years before the great pyramid-
building epoch of the Egyptians.

A few days after his workers began to excavate, an unidentified light was
seen over the top of Cuicuilco, which then passed slowly across the rocky
surface of the Pedregal to the hill of Zacatepec. Cummings did not specu-
late on this mysterious light other than to say that it only reinforced his
Mexican laborers in their idea that Aztec treasure must lie in the mound.

Slowly trenches were cut down through the Pedregal lava towards the
base of the pyramid. Trenches were also cut on the top and sides of the
structure since it was covered in places on top with dozens of feet of voleanic
ash and detritus. To begin with, Cummings was not entirely sure that any
structure of significant size actually lay beneath this mound, even though
there were probably surface artifacts present. But in the Valley of Mexico,
one can hardly take a step without treading on a relic of ancient man.

As the trenches deepened, several layers of archeological occupation
were found interspersed with layers of volcanic ash. Gradually the shape
of the pyramid was uncovered. It was a truncated cone, with four steps,

387 feet in diameter and stood 60 feet in height. The top step formed a
circular platform 290 feet in diameter. The name Cuicuilco is an Indian
name which signifies dancing, alluding perhaps to ancient religious rituals.
It is curious that if the name really derives from its ancient usage, it has
survived thousands of years when the structure was unused and covered with
ashes and lava. It is also rather humorous that the name in Cumming's day
was San Cuicuilco, or Saint Cuicuilco, a remnant of the Church's attempt

to incorporate all profane religious places under their own wing. Did the
Indians still recognize the spot as sacred?
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Figure 1 gives a sketch of what Cummings found as he dug down through
the approximately 25 feet of lava, ashes and other materials that partly
surrounded and covered the sides of the structure. Below the Pedregal lava
was found an archeological stratum today classified as Early Classical, 200
to 400 A.D. Below this was a layer of voleanic ashes. Below that were the
remains of an intermediate culture. Below that was another thick layer of
volcanic ash. Below that were the artifacts of a very primitive culture.
Below that was a solid pavement which surrounded the pyramid which must
be as old as the last construction period of the structure.
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Layers of lava and ash engulfing the Cuicuilco pyramid near Mexico
City
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The pyramid itself was constructed of unformed chunks of lava, not of
the Pedregal, which was much later of course, but of other lava which is
found in the neighborhood. It was carefully laid with no filler, the sides of
the pyramid forming a 45 degree angle. At the top the thickness of this lava
facing was 70 feet; it is obviously much thicker at the base. The interior
was filled with earth. Later work by Cummings showed that the structure
had been enlarged at least two times, each time a new facing being put on it
from the pavement up.

R R R T

Cummings found 18 feet of sediment and ashes between the bottom of
the Pedregal layer and the pavement surrounding the temple pyramid. He
tried to estimate as well as he could how long it would have taken to accrete
all these layers, and came up with the remarkable figure of 6,500 years.
This added to the 2,000 year age of the Pedregal, means the pyramid would
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Table 1
CUICUILCO RADIOCARBON DATES

Sample Numbers Depth (Approx.) Age Error
Margin
(in years)
UCLA-228, Cuicuilco A-2 Associated with the 414 A.D. 65
Pedrigal Lava
UCLA-206, Cuicuilco B-1 4 ft. 6 in, 160 A. D. 75
UCLA-205, Cuicuilco B-2 o L 15 A. D. 80
UCLA-602, Cuicuilco B-17 7 ft. 6 in. 240 B.C. 80
UCLA-208, Cuicuilco B-4 7 ft. 8 in. 150 B. C. 150
UCLA-603, Cuicuilco B-18 7 ft. 11 in. 280 B. C. 80
UCLA-207, Cuicuilco B-3 8 ft. 1 in. 650 B, C. 70
UCLA-209, Cuicuilco B-5 8 ft. 8 in. 350 B. C. 70
UCLA-594, Cuicuilco B-9 14 ft. 3 in. 610 B, C. 80
UCLA-210, Cuicuilco B-6 1525 0.:in, 2030 B.C. 60
UCLA-595, Cuicuilco B-10 15 ft. 0 in. 540 B. C. 100
UCLA-596, Cuicuileco B-11 15 ft. 4 in. 610 B. C. 100
UCLA-597, Cuicuileco B-12 16 ft. 8 in. 1870 B. C. 100
UCLA-598, Cuicuilco B-13 16 ft. 8 in. 1870 B, C. 100
UCLA-211, Cuicuileo B-7 17 ft. 6 in. 4765 B. C. 90
UCLA-212, Cuicuilco B-8 19 ft. 0 in. 2100 B. C. 75
UCLA-600, Cuicuilco B-15 20 ft. B in. 1980 B. C. 100
UCLA-599, Cuicuilco B-14 21 ft. 6 in. 1900 B. C. 200
UCLA-601, Cuicuilco B-16 21 ft. 6in, 2161 B. C. 120

have existed 8, 500 years ago, or more. Though attracting a bit of notice
at the time, archeologists fell over themselves ignoring a structure that
would have required a fairly complex civilization in the Valley of Mexico
several thousands of years before Sumeria or archaic Egypt flourished.

But there's more. Table 1 shows the result of recent C-14 datings on
organic materials found not in the site, since this had been cleared by
Cummings, but under the Pedregal lava in the same sequence nearby.

There are anomalous dates in the series which do not fit. This is
common in the C-14 process. Like any good archeologist, I will ignore
the dates that do not fit. But in general, the farther down one gets, the
older the material is dated. The material at the level of the pyramid pave-
ment is dated 4161 before the present. This indicates that a reasonable
minimum age for the pyramid is not 2, 000 years ago, but over 4, 000. And
it is probably much older.

Around the pavement area to the south are two lines of upstanding stones
which Cummings called '"eromlechs." He speculated from this and other
structures about the pyramid that, being very close to the great lake system
of the Valley of Mexico, probably in ancient days nearly on the border of
Lake Xochimilco, it indicated that there may have been danger of inundation
at times, and that these were part of a dike system. Indeed, Cummings
found fine, water-deposited silt between the facing stones, so that the pyra-
mid at one time must have been immersed up to six feet deep in water.
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Again we have positive indications that the ubiquitous "flood" story had some
basis in fact.

There have since been found four smaller mound structures in the
vieinity of Cuicuilco which are considered connected with the larger one.
It is suggested that the whole site formed a rather large temple complex
and possibly a city existed there. The difficulty in finding just what lies
under the Pedregal, most of which is unmoved, is that it is difficult and
expensive to dig and even blast through the lava flow and this is only done
where there is some indication something will be found. We simply do not
know what lies below these broad stretches of lava.

(1) Cummings, Byron; "Ruins of Cuicuilco May Revolutionize Our History of
Ancient America, " National Geographic Magazine, 44:202-220, 1923.

THE LA VENTA FLUTED PYRAMID
Heizer, Robert F., and Drucker, Philip; Antiquity, 42:52-56, 1968.

In July 1967, the present writers saw the Great Pyramid of the
Olmec archaeological site of La Venta in the state of Tabasco for the
first time. This statement would be unremarkable were it not for the
fact that we had looked at this impressive man-made hill of clay on
many previous occasions; one of us during the excavation season of
1942, and both of us during that of 1955, and as well during several
subsequent brief visits to the site, including one as recently as Janu-
ary 1967. The significant difference was that in July 1967, the Pyra-
mid had been cleared of most of its heavy vegetative growth so that
the actual surface and outline of the structure could be observed.

e s e e s esan

First of all, geometrically the structure is not a 'pyramid' at all.
The most precise definition of its form is that of a fluted (or grooved)
conoidal frustum. However, to avoid use of this lengthy and unfamiliar
designation, we continue to refer to it as the '"Pyramid'. On each of
three exposures---they cannot properly be termed 'sides'---north,
west, and east, occur three depressions which produce or set off four
ridges or lobes, the outermost of each set forming a point of marked
change of direction. If the basic plan were viewed as rectangular,
though we do not believe that it should be, these outer lobes could be
considered the corners. i

The northern exposure comes nearest to presenting a flat face.
Its three depressions are shallower and the two central lobes smaller
and less divergent in declination than those of the east and west ex-
posures. The southern exposure is the only markedly irregular one,
consisting as it does of two depressions marking off a comparatively
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large lobe which is 90 ft. wide at the base, and a straight, featureless
border extending about 80 ft. out to the southeastern-most ridge. The
effect produced is one of incompletion--~-this is an impression, of
course, and not a demonstrated fact.

The peculiar grooved or fluted form of the Pyramid cannot be ex-
plained satisfactorily until excavation is done.

100 FEET
e

La Venta fluted pyramid, showing platforms C2-C3-C4

AN INTERPRETATION OF THE CAVE UNDERNEATH THE
PYRAMID OF THE SUN IN TEOTIHUACAN, MEXICO

Heyden, Doris; American Antiquity, 40:131-147, 1975.

Discovery and Description of the Cave. Toward the end of 1971 a
depression at the foot of the main stairway of the Pyramid of the Sun in
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Teotihuacan was examined by Ernesto Taboada, then in charge of the
archaeological zone, who found the entrance to a seven-meter deep pit
that had been filled in with rocks and rubble many centuries ago. When
cleared, it revealed an ancient, semi-destroyed stairway cut out of bed~
rock, leading down the pit. This man-made stairway led to a natural
cave-tunnel penetrating the bedrock underneath the pyramid and ending
in a series of chambers in the form of a cloverleaf. Like the main
facade of the pyramid, the mouth of this tunnel faces west. Archaeolo-
gist Jorge Acosta of the Institute Nacional de Antropologia was in charge
and consolidating the find.

Federico Mooser, a geologist of the Mexican National University's
Institute of Geology and consultant to the Institute of Anthropology, ex-
amined the cave. In his opinion it is a natural formation, the result of
a lava flow that occurred more than a million years ago. As it flowed
into the Teotihuacan Valley, bubbles were formed, and when new lava
flowed over them, the bubbles remained as subterranean caves and often
served as outlets for springs. The tunnel and four end chambers were
formed this way, although the latter show man-made modifications. In
addition, two other chambers branch off on either side of the tunnel
about midway. Ancient Teotihuacan man also plastered the walls with
mud and roofed parts of it with basalt slabs. Some of these slabs are
in situ on part of the ceiling.

5 METERS

8
L\, V4

Curious tunnel under the Pyramid of the Sun, Mexico
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The existence of this cave must have been known when the Pyramid
of the Sun was built, inasmuch as the entrance to the 103 meter long
tunnel coincides with the middle of the pyramid's original central stair-
way (discovered recently by Acosta during Son et Lumiere installations)
and the tunnel itself ends in a series of chambers almost directly under
the center of the pyramid.

Although no remains of mural painting or decoration are visible, the
cave-tunnel once was partitioned by a series of walls that crossed from
one side to the other. These walls indicate that parts of the grotto were
closed off at different times. Originally 25 to 30 chambers were formed
this way. Walls in situ when the archaeologists penetrated the cave con-
tained openings in the upper half that from all indications were made
long ago by vandals. The cloverleaf, or four-petal flower, at the far
end of the tunnel is formed of four chambers. If different sections were
sealed off one by one, this natural cloverleaf would have been the first
to be closed. This suggests an early cult to caves in which these end
chambers would have constituted the sancta sanctorum.

In these chambers numerous vessels of crude manufacture were found,

together with two thin basalt discs beautifully engraved with anthropo-
morphic figures, one dressed in a jaguar costume, another as a bird.

These discs have Gulf Coast stylistic influence and show evidence of hav-

ing been inlaid with other material, which is missing. Both the clay

vessels and discs were broken intentionally when placed in the chambers.

The discs appear to have been mirror backs. (Excerpt)

e South America

THE ARCHITECTURE OF THE CIVILIZED RACES OF AMERICA
Peet, Stephen D.; American Antiquarian, 11:205-235, 1889.

The specimen which we first select in America for comparison
is that of Cholula. This is one of the largest and perhaps one of the
most ancient of the American pyramids. What is more, there is a
tradition of the deluge connected with it. The method of constructing
this pyramid was by terraces, the terraces being made on the sides
of a natural hill, but the summit erowned by an artificial pyramid and
temple. We here call attention to the resemblance between the Ameri-
can and the Chaldean pyramids. One peculiarity of the American pyra-
mid was that it was partly natural and partly artificial. This was also
the case with the Oriental pyramids. Reber says "that the terraced
pyramids of Koyundjic was a terraced structure of three or four steps,
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Terraces forming part of the “fortress” at Cuzco

situated upon a natural elevation.'" The lower terrace is decorated
with pilasters in low relief. This is one of the earliest of the Orien-
tal temples.

We refer to another specimen of an American pyramid to illustrate
this point. It is a pyramid found in Peru---a pyramid built in terraces,
the terraces on the side of a natural elevation. We do not claim this
to have been a temple, for it was a fortress---the fortress of Huatica.
Yet terraces on the side of the hill show how the pyramids in America
are constructed. There is another heap of ruins in Peru, a cut of
which we do not present. This was the temple of Pachacamac, twenty
miles south of Lima. It was constructed of terraces and was devoted
to the worship of a fish-god, and is said to have been resorted to by
pilgrims from all parts of the coast. Some maintain that the Incas
erected on the summit of this hill, a temple of the sun. There are
rooms in this temple which are filled with enormous quantities of
earth, though how it came to be there is unknown. The ruins are
largely artificial, but it is supposed that the central core of them is
natural, but that the terraced pyramids sustained or supported an
ancient temple of magnificent proportions.

Other specimens of American pyramids are found in widely sepa-
rated localities and embrace structures which were devoted to very
different uses, but they show the American peculiarities. The pyra-
mids were used here for fortresses as well as for temples. In fact
pyramids sustained palaces as well as temples and both were regarded
as fortresses. In Peru the differentiation may have been more marked,
for there are pyramids which were used for fortresses, others for
burial towers, and still others for temples, while in Central America
they were all combined in one.

Another point in connection with the pyramid in America is that
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in finish and elaborateness it was unexcelled by any of the pyramids
of the Old World. The Egyptian pyramids were very plain structures.
They were never covered with carving and never showed art or archi-
tecture at a high stage. The terraced pyramids of Assyria were
much more advanced than these, but the pyramids themselves, if we
leave off the palaces which were built upon them, were not at all equal
to those in America.

We give two specimens of perfect pyramids which have been found
in America, namely, the pyramids of Copan and those at Teotihuacan;

Ruins of a stepped pyramid, Chicana Valley, Peru

these we think compare with any of the Egyptian pyramids in sym-
metry and beauty, though they are not as large. If, however, we were
to restore the palaces which formerly stood near these pyramids and
could show the broad path of the dead, so-called, lined with the elabor-
ate structures which have now disappeared, we should conclude that
the American civilization was fully equal to the Egyptian at the time

. that the pyramids were built. These pyramids are, however, not the
best. There are pyramids at Tusapan and Papantla, which have their
exteriors built up with seven terraces, each terrace having an elaborate
cornice, with panels below the cornice. Tall buttresses also project
from the terraces, forming a massive and elaborate finish to the whole
structure. There is at Chichen Itza also a pyramid which has a stair-
way running up its entire side, which in massiveness and breadth and
elaborateness of detail is not exceled by any of the stairways of the
Assyrian palaces. Charnay has spoken of this pyramid and has given

a new and interesting description of it. The same is true of the pyra-
mid of Uxmal, at Tikal, Kabah, Izamal and several other places. The
south side of the pyramid at 1zamal is built up of stone, laid without
mortar and rounded off at the corners. On its side near the basement
stands a gigantic face, which was reproduced by Stephens, 7 feet 8
inches high, the features rudely formed by small rough stones fixed

in the side of the mound by mortar, and afterwards perfected by stucco.
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The pyramid at Ake has also a face, and has also in its side a colossal
head 13 feet high, formed by rough stones coated over with mortar, and
one of the finest bas-reliefs, its principal subject being a crouching
tiger with a human head, reminding us of the order of knighthood in
which the tiger had the pre~eminence. It would appear from this that
the pyramid in America combined the massiveness and solidity of the
Egyptian, the terraced form of the Chaldean, the walled and palace-
crowned quality of the Assyrian, and atl the same time embodied the
carved specimens which resemble the sphinxes of Egypt, and sustained
on their summits temples and palaces which remind us of the Medean
and Persian. There is certainly nothing in all this to show that the
American architecture was of an inferior or low grade, but there is
everything to show that it was equal to that of the civilized races of
the ancient monarchies even in their most advanced stage. (pp. 212-
215)

* Pacific Islands

SUN-CULT AND MEGALITHS IN OCEANIA
Rivers, W. H. R.; American Anthropologist, 17:431-445, 1915.

The conclusion so far reached is that the secret rituals of Oceania
which have the sun as their object belong to an immigrant culture which
has come from a widely distant part of the world. I have now to con-
sider whether it is possible that this same people may also have been
the architects of the stone buildings and images which form so great
a mystery of the islands of the Pacific.

Here again I will begin with eastern Polynesia. The Areoi societies
held their celebrations in an enclosure called marae or marai at one
end of which was situated a pyramidal structure with steps leading to
a platform on which were placed the images of the gods during the
religious celebrations of the people. The marae was used for religious
ceremonial unconnected with the Areoi societies, but there seems to
be no doubt that the Areois were of especial importance in connection
with it. In the pyramid of the marae we have one of the best examples
of the megalithic architecture of Polynesia. One such pyramid in the
western part of the island of Tahiti was 267 feet in length and 87 feet
in breath at the base. All were built of large stones without cement,
but so carefully shaped that they fitted together closely and formed
durable structures.

In the Marquesas, another home of the Areois, there were plat-
forms similarly constructed a hundred yards in length, and many of
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them shaped and closely fitting blocks of which these structures were
composed were as much as eight feet in length. On these platforms
were pyramidal "altars' and they were surrounded by enormous up-
right stones. This association of the distribution of the Areois with
the presence of megalithic structures suggests that the immigrants to
whom I have asecribed the cult of the sun may also have been the people
who introduced the art of building the stone structures which have so
greatly excited the wonder of visitors to Polynesia.

ENCLOSURE

6T FT

Marae Horoa, Moorea. Note the prominent pyramid

The part of the Pacific ocean where these stone structures have
reached their acme in size and complexity is the Caroline islands.

If there be anything in my hypothesis, we should expect here also to
find manifestations of the religious ideas of those who founded the
Areoi societies, and they are not lacking. In the Marianne or Ladrone
islands there were associations of persons which seem to furnish an
intermediate condition between the Areois of Tahiti and the occupants
of the clubhouse of Melanesia. We know very little about these associa-
tions, but their relation to the Areois of the east is shown clearly by
the name they bore, Urritois or Ulitaos, which is merely another form
of the Tahitian word, Areoi, the latter word having suffered the elision
of a consonant so frequent in Polynesia. Similar associations flour-
ished in the Carolines, and though we know still less of them than of
the Urritois of the Ladrones, we can be confident that they had a
similar character. Societies very closely related to the Areois thus
existed in this region in conjunction with stone structures similar to
those of eastern Polynesia.

There is a remarkable point of similarity between the traditions
concerning the origins of these stone structures and of the Areoi
societies of Tahiti. The ruins of Nan-matal on the east coast of Ponape
in the Carolines are reputed to have been built by two brothers, Olo-
chipa and Olochopa. In the tradition of the foundation of the Areois
of Tahiti, a very prominent part was taken by two brothers Orotetefa
and Urutetefa. The interchanges between r and 1, t and ch and p and
f are so frequent in Oceania as to suggest that these two pairs of names
are variants of one original, so that we should have in the traditions
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of these two groups of islands nearly four thousand miles apart a most
striking similarity of the names of pairs of brothers to whom promin-
ent features of the culture are ascribed. In one case the brothers
founded societies whose aim it was to celebrate the annual changes of
the sun, while rude stone buildings were the handiwork of the others.

A recent account by Hambruch shows that the resemblance between
the Ponape and Tahiti names is not quite as close as would appear
from previous records. Hambruch calls the two founders of the stone
buildings, Sipe and Saupa but to put against this, he states that the
place, Matolenim, where the structures were built, was formerly
called sau nalan which means ''the sun."

Though the resemblance in the names of the two culture heroes
of Ponape and Tahiti is not as close as once seemed to be the case,
it cannot be neglected. It may be that the two words have some mean-
ing which would reduce the importance of the similarity, but taken in
conjunction with the close resemblance of the names of the societies
in the two places, it affords striking corroborative evidence supporting
the conclusion suggested by the distribution of societies and monu-
ments that both are the work of one people.

If the stone monuments and secret societies of Polynesia have had
a common source, we should expect to find an association between the
two elements of culture in Melanesia, and so it is. We know of stone
structures in several parts of Melanesia, viz., the northern New
Hebrides, Santa Maria in the Banks islands, Loh in the Torres islands,
Ysabel in the Solomons, and Fiji. The Banks and Torres islands and
the northern New Hebrides are strongholds of the secret cults, and
though the only island in the Solomons in which we know of the exis-
tence of secret societies is Florida, there is a definite tradition that
this society eame to Florida from Ysabel. The distribution of stone
structures in Melanesia is just as it should be if the ghost societies
and the stone buildings were the work of one and the same people.

The evidence for the connection of stone structures with secret
societies is even more definite in Fiji. The Nanga societies of Viti
Levu take this name from their meeting places, oblong enclosures,
consisting of two or more compartments, surrounded by stone walls.
The resemblance of these enclosures to the marae of Polynesia has
struck more than one observer and the similarity extends to detail.

At one end of each main compartment of the nanga there were truncated
pyramids which served as platforms, evidently representatives of the
pyramids of the marae of Tahiti measured by Captain Cook. Further,
both marae and nanga were oriented with their long axes east and west,
though the two differ in that the pyramids were at the western end of
the marae and at the eastern end of the nanga.

There is thus a remarkable correspondence between the distribu-
tion of stone structures and secret societies in Oceania which points
strongly, if not yet decisively, to the introducers of the secret cult
of the sun having been the architects of the stone buildings which form
one of the chief mysteries of the islands of the Pacific.

It is even possible that we may have here the clue to the greatest
mystery of all, the great stone statues of Easter island. There is
reason to suppose that these statues are not so unique as is often sup-
posed. According to Moerenhout, similar statues, though not so
large, exist in the islands of Pitcairn and Laivaivai; he believes that
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such colossal figures once existed in many other islands, but have
been destroyed or have fallen into ruins. Inthe Marquesas and
Society islands, also, stone figures in human form have been found
which are sufficiently like those of the smaller and more eastward
islands to suggest a common origin. Moerenhout believes that such
stone figures and statues had a common meaning and were all repre-
sentatives of beings called tii whose function it was to mark the limits
of the sea and land, to maintain harmony between the two elements
and prevent their encroachment upon one another. 1 venture, though
very diffidently, to extend the comparison. At one end of a clubhouse
of Santa Maria in the Banks islands there are ancient stone figures
which, in one respect at least, resemble the colossal statues of
Easter island. In each instance the head is covered. This head-cover-
ing is very frequent in one variety of the representations of the human
figure found throughout Melanesia, and is almost certainly connected
with the importance of head-coverings in the ritual of the secret
societies. It is therefore of interest that a head-covering should be

a prominent feature of the statues of Easter island. Such a point of
resemblance standing alone would have little significance, but taken
in conjunction with the other correspondences and similarities pointed
out in this paper, we must not ignore the possibility that we may have
here only another expression of the art of the people I suppose to have
introduced the cult of the sun into Oceania.

I cannot consider here how far it is possible to connect the stone
work and sun-cult of Oceania with the megalithic monuments and sun-
cults of other parts of the world. Megalithic monuments elsewhere
are associated with a cult of the sun and the occurrence of this
association in the islands of the Pacific ocean must serve to strengthen
the position of those who hold that the art of building megalithic monu-
ments has spread from one source. I must be content here to men-
tion certain megalithic monuments of Polynesia which raise a difficulty.

The island of the Pacific which holds examples of megalithic struc-
tures most closely resembling those of other parts of the world is
Tongatabu, where there are trilithic monuments so like those of
Europe that the idea of a common source must rise to the mind of
even the most strenuous advocate of independent origin. It is not
possible at present to bring these monuments into relation with those
of other parts of Oceania by connecting them with a cult of the sun,
but Hambruch tells us that tradition points to the builders of the
stonework of Ponape having come from Tonga. It may be that Tonga-
tabu forms the intermediate link between the stonework of the Caro-
lines and the megalithic monuments of other parts of the world.

I have dealt elsewhere with the relation between these Tongan
monuments and the pyramids of other parts of Oceania, and have sug-
gested that these two ancient forms of monument may be expressions
of the ideas of two different streams of the megalithic culture. I
cannot deal with this matter here; to do so would take me far beyond
the relation of sun-cult and megaliths which is the subject of this
article. (pp. 440-445)
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* Europe

SILBURY HILL
Atkinson, R. J. C.; Antiquity, 41:259-262, 1967.

Silbury is the largest ancient man-made mound in Europe. It
stands beside the Bath Road (A4) in north Wiltshire, about six miles
west of Marlborough. It forms a regular truncated cone, with a
flat top 100 ft. (30.5 m.) in diameter and 130 ft. (40 m.) high above
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Silbury Hill, Wiltshire (Janet & Colin Bord)

the surrounding meadows. The base covers about 5. 25 acres (2.1
hectares). A little below the top the profile is broken by a marked
slep or terrace; and there are traces of what may have been similar
terraces lower down, on the north and east sides. It may be that the
mound was built originally in the form of a stepped cone.
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The material was obtained from an enormous encircling ditch, now
largely silted up. On the east and north it is about 120 ft. (37 m.)
wide, while to the west an extension reaches to 490 ft. (150 m.)
from the base of the mound. To the south, where the ground rises,
it is narrower and doubtless shallower, and is separated from the
main ditch by two causeways of solid chalk. Most of it appears to be
at least 16 ft. (5 m.) deep, with a drop to 21 ft. (6.4 m.) near the
base of the mound.

The apparent volume of the mound today is about 12.5 million cu.
ft. (350,000 cu. m.); but the volume actually piled up artificially
is smaller, because the site stands on a sloping spur of chalk, the
sides of which were scarped to continue the slope of the mound down-
wards. The present piled volume is about 8.7 million cu. ft. (250,000
cu. m.); but to this must be added a large part of the silt in the ditch,
consisting of chalk rainwash derived mainly from the sides of the
mound. The present volume of silt exceeds 5.5 million cu. ft.
(155,000 cu. m.). We may therefore suppose that the original piled
volume was, like the apparent volume today, about 12.5 million cu.
ft. or 350,000 cu. m.

Excavations have been made in the mound or ditch on five previous
occasions. In 1776 a shaft 8 ft. square was sunk from the centre of
the top to the old ground surface, but apparently found nothing apart
from a fragment of oak. In 1849 the Archaeological Institute, as an
adjunct to its Salisbury meeting, sponsored the driving of a tunnel
along the base of the mound to the centre. This revealed at the centre
a primary barrow of chalk, clay-with-flints and turf, which was at
least 80 ft. in diameter and 8.5 ft. high, and may be larger if the sec-

A terraced earthen pyramid, Merlin’s Mount, Marlborough, Wiltshire
(Janet & Colin Bord)
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tion then recorded proves to lie on a chord and not a diameter [3].
Short lateral galleries showed that a part of the interior of this barrow
was surrounded, and perhaps capped, by a convex layer of sarsen
boulders. Apart from animal bones, nothing was found except some
fragments of string, apparently made of grass. This and other indi-

cations suggest that organic material is exceptionally well preserved
beneath the mound.

R R

As this article was being written, the BBC received from Isotopes
Ine. of New Jersey a radiocarbon date (I-2795), for a mixture of
antler fragments from the 1867 and 1922 excavations, of 800 BC *
100. This is unexpectedly late, and we must await confirmation, or
contradiction, from further material to be obtained from the forth-
coming excavations, before we apply it unequivocally to the building
of the mound. The Late Bronze Age, as at present understood, pro-

vides no suitable context for a major work of civil engineering of
this kind.

UNUSUAL ANCIENT BUILDINGS

If the pyramids of the preceding section had obscure purposes, so did
many of the lesser buildings described in this section; viz., Scotland's
brochs and Minorca's talayots. Another mysterious class of buildings
consists of the rough-laid masonry structures in North America. Are
all of these structures merely colonial root cellars, or were they built
2,000 years ago by wandering Europeans? Most impressive of all,
however, are the great deserted cities, the ruins of which stand on
lonely plains in Asia Minor, high in the thin air of the Andes, and on
storm-swept Arctlic shores. Here are signs of great civilizations that
once prospered and raised magnificent walls, buildings, and monuments.
Perhaps we have acclaimed the Greeks and Romans too loudly. Used to
d sunny Mediterranean clime, could the engineers of classical antiquity
have built Tiahuanaco at 12, 000 feet?
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e North America

WHO BUILT THE NEW ENGLAND CLOCHANS?
Perry, Phillip M.; Popular Archaeology, 2:4-9, no. 4, 1973.

Hidden deep in the woods of a New England village is a man-made hut,
formed from local granite stones in the side of a hill. It's not a large cave,
but it is an unusual sight in the otherwise untouched forest.

Noticing the dark hole in the side of the hill, you walk closer and in-
spect the cave. With some surprise, you see the blocks of stone have been
fitted together without the use of mortar. You move closer and gaze into
the cave with the small opening. Five feet down you see the stone blocks
curve upward toward the ceiling, which is really the point where the
curved walls of the beehive-like structure come together. At the very
entrance to the stone house, a large rock rests on top of the opening.

Who built this eerie hut in a hill? you ask. How long has it been here?
How many others like it can a person see in New England? What was it
used for ?

Alas, the answers to these questions cannot be given as readily as
they can be demanded. These beehive, underground huts in New England
hillsides have been the object of heated study, conjecture and counter-
conjecture for decades. They can be seen in Massachusetts, Vermont,
New Hampshire and Connecticut. But no one can give satisfactory ex-
planations for their existence.

sesss e s

There are really two types of these stone huts in New England. One
is the underground variety, with the stone lintel at the opening and the
heavy capstone at the top of the cave. A second variety is built above
ground, always on the top of a hill. These are made of huge slabs of
rock weighing several tons each, which are not indigenous to the area.
Found within a range of 150 miles north and south in the New England
states, the largest such cave is in Upton, Massachusetts. The cave it-
self is 10'5" high, and it has a tunnel 14' long and 6' high.

PRI IR

:!AIS!EPORT ON THE PEARSON STONE CHAMBER, UPTON,

%I;iattall, James P.; Early Sites Research Society, Bulletin, 1:12-22,

On April 26, 1893, under the non-de-plume '"Pratt Pond, Jr.'", Daniel
Fiske wrote the following story for the Milford Journal.
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A Deserted Haunt of Unknown Origin

"Our main object in penning this legend is to rescue from oblivion a
relic of the unknown past within our own environments, forgotten by a few of
our oldest citizens and unknown to all others around which may linger an at-
mosphere of mystery or of romance.

We venture to assert that on account of its secluded location there are
not fifty living citizens who have ever been within this mouldering enclosure
and many hundreds who born in Upton for a period of four-score years,
were ignorant of its existence.

In our younger days in company with other small boys, when playing
"Injun", we should occasionally enter its portals and ruminate on its un-
known origin, the object of its construction, and its occupants as our un-
tutored intellects would admit. It was one of the fine days of last October
that we in company with an old schoolmate visited this haunt for the first
time within the past forty years and after considerable perambulation among
rocks and brush, one succeeded in finding the entrance to the walled cavern,
and we compelled to here acknowledge our lack of courage, for we insisted
on our companion entering first for fear we might be a victim of some veno-
mous reptile. If our pen has already created a desire in the mind of the
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The dry masonry underground chamber at Upton, Massachusetts
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reader to visit this relic we advise no one to make this attempt without a
guide and with a lighted lantern. The best time to visit it is in October or
November when the foliage of the trees and brush has fallen. It has been
completely obscured by the snow the past winter. Its location is near the
old Hopkinton road which is well known to have existed nearly 200 years.
From our youth we have occasionally sought information of our oldest citi-
zens whose ancestors lived on this road from 150 to 200 years ago and they
were as ignorant of its origin as we of today. In outward features it re-
sembles the mounds of western states and may have been constructed by the
same race existing before the red men.

Though the entrance is partially obstructed by erumbling rocks, enough
remains to indicate that it was originally in the form of a common door.
From the entrance is a narrow rolled passage of some twelve feet in length
leading to the cavern or chambers some fifteen feet in dimensions. The
walls are built of small stones easily handled, but the canopy is of stones
mammoth in size, which in our imagination could only be placed in position
by sliding down from the declivity above.

The floor is of the same material. The mind of the visitor on entering
this mysterious place, is immediately led to muse or ponder on its origin,
its builders and purpose of erection. Speculation only may lead to a con-
clusion that may be some consolation for lack of historical prool.

It is well known that the eastern portions of Massachusetts and Rhode
Island were visited by Norwegians at the beginning of the eleventh century
and it is thought the stone tower at Newport was erected by them and the
hieroglyphic marks on the Dighton rock are their work. They may have
visited distant inland portions leaving their imprint in lasting monuments.

It has been thought by some that this relic was erected as a place of refuge
from the attack of some warlike nation previous to the Indian race. Since
its abandonment by man, no doubt it has been a refuge for bears, wolves
and other wild animals, as well as of the bat, lizard,venomous reptiles or
worms of the slimy brood. Near by the entrance is a portion of a curiously
wrought stone, partially imbedded in the earth. Some of the lines represent
portions of a circle, others resemble those of the Dighton rock. It is possi-
ble this stone may have been a part of the original gate or door.

If one well versed in anthropography or in archaeology could have a
chance to inspect and give a thorough study to this curious stone, it is possi-
ble some insight might be gained that would lead to an interesting local
history of the past. Till then doubtless the origin of the subject of this
legend will remain as oblivious as to those of former generations. "

THE SANDYSTON STONE CHAMBER IN NEW JERSEY
Lenik, Edward J.; NEARA Newsletter, 7:56-57, 1972.

This underground chamber was formed by a natural crevice in the bed-
rock. The roof was made by capping the crevice with thirteen large flat
stones. Earth and brush now cover the roof.

In 1966, my acquaintance Mr. Milton Monks reported that the back of
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the chamber opened up into a 'large room'. He had visited the site ''15
years ago'". However, our examination showed that the rear of the chamber
terminates in bedrock with no "large room' present.

About 30 feet to the north of this underground chamber is a small rock-
shelter and a possible second underground chamber. The roof of this second
chamber has collapsed. Perhaps this possible second underground chamber
might contain a "large room' as reported by Mr. Monks.

The famous Indian site known as the Bevans Rockshelter, is approxi-
mately 100 yards south of the underground chamber. This rockshelter is
at the bottom of the bedrock ledge and borders a present day swamp. The
Bevans rockshelter was excavated approximately thirty years ago by Dr.
Dorothy Cross of the New Jersey State Museum.

The area to the north of the underground chamber was farmed in pre-
vious years. A stone barn foundation lies just to the east of the chamber and
a second stone foundation is about fifty feet to the southwest.

A large area in front of the entrance to the chamber has been filled with
domestic trash. This trash is approximately two to three feet deep and con-
sists of coal, coal ashes, glass and pottery fragments. An examination of
the surface material indicates a 19th century date for the dump.

According to Mr. Milton Monks, the interior of the underground cham-
ber has been dug several times by Indian relic collectors. Further explora-
tion should be done on the roof of the chamber, hopefully to get some char-
coal for a carbon date. The area in front of the chamber should also be

excavated in order to accurately date the period of trash dumping, and farm
occupation nearby.

The Sandyston stone
chamber, New Jersey
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ARCHITECTURE IN THE STONE AGE
Peet, Stephen D.; American Antiquarian, 22:367-382, 1900.

There are stone-heaps, or rock-circles, in North Carolina which are
very well built, but which retain the shape of a primitive hut. Dr. Thomas
says:

"They are placed upon the solid rock foundation, the earth having been
removed, and a level space left, from ten to thirty feet in diameter. Cen~
trally in this was placed a layer of flat stones, with the best edge inward,
around a circle about three feet in diameter. Upon the outer edge of these,
others were placed with their outer edge resting upon the prepared founda-
tion, running entirely around the circles, the stones of one layer breaking
joints with those below. Outside of the inner row, with the edges resting

Stone burial vaults in North Carolina

on it, other circles were added, until a diameter ranging from twenty to
fifty feet, and even more, was attained. The height of these piles was
found to vary from four to eight feet, sometimes ten feet; but in all cases
the circular space, or opening in the centre, continued to the top. These
stone heaps were built at a point overlooking the Kanawha River, from
which the valley could be distinctly seen for several miles. A somewhat
different type of these heaps have a triangular cavity, and were undoubt-
edly burial places, and were not built up with as much care."

Dr. Thomas also speaks of conical stone chambers as situated in North
Carolina. They were located on the farm of Rev. T. F. Nelson, in Cald-
well County, and were covered over with a mound, but were placed in a
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circular pit about thirty-eight feet in diameter, which had been excavated
to the depth of three feet. The stones were built up around the bodies,
which were found still standing, and they showed more or less evidence
of fire, as did the skeletons. (pp. 376-377)

FIRE-SWEPT CITY OF ANCIENT MAN IN TENNESSEE
Anonymous; Science, 58:sup 8, July 20, 1923.

Charred and blackened remains of a beautiful prehistoric Indian
city, destroyed by fire long before the advent of the white man, but
formerly covering an area of 500 acres and defended by a palisaded
wall and breastworks more than a mile in length, have been discover-
ed in two bends of the Harpeth River near Kingston Springs, Tennessee,
by W. E. Myer, special archeologist of the Smithsonian Institution.

Mr. Myer, who has just returned to Washington after two and a
half months' excavation at this ancient site, declared that no other old
Indian town in the United States was laid out with such artistic skill as
is evidenced in the structural plan of the great mounds of this large
fortified place.

On one bed of the river is a great hill which was artificially shaped
by the ancient builders from bottom to top. Three wide terraces were
built at various levels along this hill, and its original summit was cut
away until a level plaza, about 1,000 feet in length and 500 in breadth,
had been formed. On this level plaza they had erected a large mound.
Around the edge of the plaza and the terraces other mounds had been
formed. The sun-baked clay used in the construction of ancient earth
lodges was found surrounding the open plaza and along the terraces.

In addition to this great central mound on the bold terraced hill,
which formed the most striking feature of the city, there were within
the walls five other eminences which had also been leveled into plazas.
These yielded many traces of the ancient earth lodges and other evi-
dences of the former inhabitants. The remains of about thirty mounds
of various sizes have been found. On the edge of the terraces were the
earth lodges of the common people. The sacred temples and council
houses and the earth lodges of the chiefs and sub-chiefs had probably
been placed on the summits of ten of the largest mounds.

The upstream portion of the ancient city was defended on the water
side by perpendicular cliffs of the Harpeth River. On the land side
many traces still remain of the ancient breastworks, which extended
for about a mile and a half and originally had wooden palisades about
10 feet in length firmly embedded in their tops. These palisades
formed a wooden wall which had been plastered on the outside in order
to make scaling difficult by an enemy. Along this wall at intervals of
about 150 yards were found earth bastions which had formerly support-
ed semi-circular wooden towers. The enemy advancing to attack was
therefore subjected to fire from the defenders along the main wall
and also an enfilading fire from the warriors in the towers on these
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bastions. Faint traces of the wooden towers and of the wooden pali-
sades were found. The great length of the wall to be defended indi-
cates that the city must have contained several thousand inhabitants.

All the buildings whose traces were uncovered appeared to have
been burned. Under an overturned wall the charred remains of the
woven-reed tapestry which had formerly hung on the walls of the build-
ing were discovered, and Mr. Myer and his assistants secured plaster
casts of this ancient work of art for the Smithsonian Institution. No
object of white man's manufacture was found on the site. Everything
denoted great age.

Beyond all question this town had been lived in and destroyed long
before the coming of the whites into the region, while the Indians who
claimed this section of Tennessee stated to the first whites that their
Indian forefathers had found these remains lying silent and deserted
when they arrived.

PHOTOARCHAEOLOGY

Strandberg, Carl H.; Photogrammetric Engineering, 33:1152-1157,
1967.

About 130 years before Columbus landed in the New World, the inhab-
itants of the village site shown in Figure 1 constructed bastioned fortifi-
cations, surrounded by dry moats. This site is located in Lyman County,
South Dakota, about 22 miles south of Pierre, the state capital. During
this same period in history, my ancestors from southern Sweden con-
structed similar fortifications in Finland, Western Russia, and other

Sketch of soil marks caught by aerial photography, Lyman County,
South Dakota. The markings apparently indicate elaborate pre-
columbian fortifications.
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areas then under Swedish control. I bring this point out because this
similarity, and other evidence, tend to prove that early Norse explorers
visited the New World between the year 1000 AD and at least as late as
1362 AD. This thesis is controversial; particularly to Italians as evi-
denced by their reaction to the Vinland Map. I reopen this controversy,
however, because many bits of evidence, for which archaeologists have
no satisfactory explanation, ‘indicate the possibility of late Viking age
Scandinavian penetration into the middle of North America.

THREE DRY-LAID MASONRY STRUCTURES IN THE NORTH-
ERN ROCKY MOUNTAINS

Kehoe, Thomas F.; American Antiquity, 23:430-432, 1958.

The features consisted of 3 small hemispherical structures of dry-
laid masonry. Structure 1 was built of tabular sandstone slabs laid
horizontally in even courses to form a dome. The profile of the broken
wall suggests that the slabs were more carefully aligned for the interior
surface, and that earth may have been mounded up on the outside. The
slabs were of varied sizes, and in places smaller stones appear to have
been used for chinking. The entire structure exhibited the same careful
construction; it is possible that the slabs were roughly trimmed for
greater uniformity before being laid. The floor was lined with sand-
stone slabs 1 inch in thickness and 1 foot in length, producing a regular
flagged surface. Apparently no mortar of any type had been employed
in the construction. The dimensions were: diameter, 4.7 feet at the
base (north-south); height, 1.7 feet at the center. Although one side of
the wall had been destroyed, the east-west diameter was 3.6 feet to the
break, and no doubt had once extended at least an additional foot. The
top of this structure was 6 inches below the ground surface, and a large
tree, 1.5 feet in diameter, was growing over it, one of the roots causing
the dome to sag. The western side of the structure may have been ex-
posed, since it lies on a hill slope. An entry may have been placed in
this side, but the activities of the road crew had demolished it. Subse-
quent to the visit the entire structure was buried under rock debris from
the road.

Structure 2 lay about 50 yards east of Structure 1 on the same terrace.
This structure had collapsed prior to current road construction, though
perhaps from earlier road building---if not from natural causes or a
defect in construction. At present the feature appears as a mound of
dirt and slab rock debris, 10 feet east-west by 8 feet north-south. A
depression in the center of the mound about 3 feet across consists
principally of the slab rock debris, presumably the remains of the
collapsed structure. A large slab located on the lip of the depression
suggests that an entry may have been present in the top, closed by
this slab. In effect this structure appears to have been similar to the
first.

Structure 3 is located on a higher terrace, in an area of dense brush,
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overlooking Crystal Creek and about 1/4 miles west of the first 2 struc-
tures. It is in an excellent state of preservation and under no immediate
threat of destruction. It is a semisubterranean, roughly hemispherical
vault, of dry-laid masonry but significantly different from Structure 1 in
construction: the walls of this structure were built of large unshaped
blocks of stone, varying in size, heterogeneously laid in uneven hori-
zontal courses, leaving an irregular interior face and a corbelled effect.
There was a little chinking with rocks, but no evidence of mortar.
Fallen wall material lay on the interior floor. The maximum interior
width at the base was 4.4 feet and the maximum height 2. 2 feet. An
opening faced approximately northeast. The structure, on flat ground
rather than on a hill slope, was capped by a large, thick slab.

.....

MYSTERY PEOPLE OF THE ARCTIC
Rainey, Froelich G.; Natural History, 46:148-155 +, 1941.

We have now found an ""Arctic metropolis, " many times larger
than anything previously thought possible in this part of the world
and inhabited by people whose material culture differed markedly
from that of the Eskimos as we know them.

----------

One morning in June, 1940, when Magnus Marks and I returned
to begin the second season of digging at Ipiutak, we became aware
of the astonishing extent of the ruins---and through a peculiar circum-
stance. At that time of the year the grass and moss on the bar were
just beginning to turn green. Owing possibly to the fertility action
of the refuse beneath, the growth over the house ruins was slightly
taller than on the surrounding plain, and conseqguently it retained the
vellow cast of dead grass for a few days longer than that on most of
the bar. Thus we could see long avenues of yellow squares, marking
the house sites, extending east and west along the north shore.

Within the next few days we hurriedly charted the location of the yellow
squares and found that there were five "avenues' lined with houses,

as well as short cross-blocks of houses arranged at right angles to

the thoroughfares. There were over 600 houses on the completed
chart. Later numerous test pits disclosed that there are probably

200 additional houses buried beneath so much sand from the beach

that they cannot be discerned on the surface. The town was nearly

one mile long and a little less than a quarter of a mile wide.

The arrangement of the houses, the similarity of the implements
found in all 23 houses excavated, the fact that none were superimposed
over older structures, and the absence of any large refuse deposits
covering any of the village, lead us to believe that the majority of the
houses were actually occupied at the same time. With an average of
five persons to a house, the village would have a population of 4000,

a seemingly incredible number of inhabitants for a hunting village on
the Arctic coast.

oooooooooo
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ARCTIC OCEAN LAGOON
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One of the most striking features of the Ipiutak material is the
elaborate and sophisticated carving and the beautiful workmanship,
which would not be expected in a primitive, proto-Eskimo culture
ancestral to the modern. This suggests that the people of this Arctic
metropolis brought their arts from some center of cultural advance
and that they were immigrants from some southern region where their
forebears had a well-developed Neolithic or New Stone Age culture
adapted to the hunting of both land and sea mammals. Higher centers
of primitive culture lie closer to the Arctic coast in eastern Asia than
they do in America. Therefore it is toward Asia that we turn in our
search for the origin of the Ipiutak people. A peculiar motif in their
carved objects, which has not been uncovered anywhere else in Amer-
ica, is a spiral made of two elements carved in the round. Such a
motif does occur, in relief, on carvings of the historic Ainu people of
Japan and among the Amur River tribes of northeastern Asia. Further-
more, the exceptionally fine flint tools of Ipiutak appear to be more
closely related to Neolithic flint work in northeastern Asia than to the
coarser work of northern North America.

..........



236 Unusual Ancient Buildings

PREHISTORIC TOWERS AND CASTLES OF THE SOUTHWEST
Fewkes, J. Walter; Art and Archaeology, 7:353-366, 1918.

One aim of the student of the antiquities of the Southwest is to answer
satisfactorily three questions: Who were the Cliff Dwellers? When and
how long did they flourish? and, What became of them? In other words
the archaeological student of a particular area is called upon to deter-
mine the condition and relationship of man's culture when he first entered
that area, at what time he developed its pecular character, when it reach-
ed its zenith, and when, declining, it ceased in what form or geographical
locality supposed survivals of this phase of growth still exist, and what
condition of human culture preceded it in other areas most closely allied
to its pristine condition, are problems connected with other culture
subareas. At present these questions cannot be answered, decisive data
being wanting; but we can collect facts bearing on them and scientifically
study the new material which may ultimately afford a solution of the
problems involved.

The character of the prehistoric human population of the area con-
sidered in the following pages is a problem in the domain of the archaeo-
logical methods of research. The population of this region left no record-
ed history; we do not know even the language of the people, but simply
that they were unfamiliar with letters and destitute of hieroglyphic
methods of transmitting their thoughts. There are but two methods of
rehabilitating the past of this long-forgotten race: The objective mater-
ial from which we can gather information of their culture are architec-
tural and ceramic remains, and minor objects associated with them.

The architectural material is of the finest character; for the buildings

of this prehistoric people were not surpassed by the products of any
aboriginal tribe north of Mexico. The pottery belongs to the most ancient,
often extinct types, antedating the more highly differentiated products of
more modern epochs. The testimony of both architecture and ceramics
indicates a people in an autochthonous condition, unmodified by accultura-
tion of alien tribes. The object of this article is to discuss the structure
of one type of prehistoric building confined to a limited area and l:o_ com-
pare the various modifications of this type. The material upon which it
is based was obtained in 1917 in field work for the Bureau of American
Ethnology.

The situation of towers in caves, on mesa tops, on bowlders, or at
the bottoms of canyons is not regarded as important in a study of their
morphology. The main thing is their structural characters, their ex-
ternal forms and annexed rooms. For convenience in study they are con-
sidered under five more or less artificial divisions.

1. Simple towers of round, semicircular or rectangular ground plan
without annexed rooms.

Although towers are widely distributed in the Southwest there is no
better locality in which to study their differences in form than in the Hoven-
weep district, Utah. Here the walls of the several types show ext_:eptional
preservation and excellent masonry. None of these, however, still have
roofs or floors in place, although elsewhere the ends of roof beams pro-
ject from the sides of piles of rock, evidently remains of towers. Rows
of small openings in the standing walls show the position of former floors
or roofs, and indicate that these buildings were often two or three stories
high.
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The stones of which towers are built exhibit both the excellence and the
defects of aboriginal masonry. They are almost without exception artifi-
cially dressed, and their exposed surfaces are covered with pits, the mark-
ings of rude stone hammers. They were laid in horizontal courses, some-
times emplecton, often not tied or bonded, the masonry showing other
defects of the aboriginal mason. The size of these stones varies at differ-
ent heights; in some instances the lower courses were constructed of
stones some of which might be classed as megaliths. The foundations
were sometimes made of small flat slabs of rock, above which were laid
courses of larger stones capped by smaller ones. Superficial incised
figures no doubt formerly existed on their surfaces, but these, if present,
have now become illegible, The masonry is not equally good in all sec-
tions of the walls.

The stones were laid in adobe mortar, some of which is now washed
out, and the intervals between courses were chinked with spalls, many of
which still remain in place, but the majority have fallen out, judging from
their presence at the foot of the walls. The rooms within show signs of
former plastering which has almost completely disappeared from the sur-
face of the outer walls. Here and there the walls are pierced by small
openings, irregularly arranged, probably formed by the omission of
stones. These openings are easily distinguished from the holes for ends
of floor beams, being as a rule round and lined with adobe plaster. Their
directions are at all angles to the face of the walls. Larger openings, as
rectangular doorways and windows, also occur. These have well-made
stone lintels and thresholds, the latter sometimes slightly raised above
the foundation, as in cliff~dwellers' doorways. These openings in a few
instances have been filled in by masonry which rarely shows as good work
as the original wall. The uprights and tops of many openings have been
enlarged by mutilation of vandals or by natural destruction since the
towers were deserted. T-shaped doorways, or those in which the lower
part is narrower than the upper, occur in the walls of upper stories in
several towers. The foundations were constructed on a solid base, whose
surface was not leveled by cutting down the rock; in order to bring the
foundation for the first course to a proper level flat stone slabs were in-
troduced with no regularity. The angles of square and semicircular
towers are plumb, their surfaces perpendicular, slanting slightly inward
from base to top, and often showing a slight bulge or curve which adds
to their picturesqueness. Whether this marked entasis was intentional
with the builders was not determined. A settling of the walls, especially
when the foundation walls were constructed on fallen bowlders, has
occasionally thrown walls once vertical several degrees out of plumb.

Both square and rectangular towers sometimes have their angles
rounded, affording an easy gradation from angular into oval, rounded,
and semicircular forms. Many of the angular-walled or rectangular
towers have two or more rooms annexed in such a way as to suggest a
later addition (fig. 1). In the case of multi-roomed, oval and D-shaped
towers there is no evidence of secondary outside additions, as the extern-
al lines of the outer wall are regular. The semicircular tower in the
west wing of Hovenweep Castle shows evidences that the square room now
found on its south side was constructed after the tower was built.

Two large buildings on the south rim of Square Tower Canyon, popu-
larly called the Twin Towers, are good examples of towers with multiple
rooms. The ground plan of the smaller one is horseshoe-shaped, with
an entrance on the east or straight side; the larger has a like form, but
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Square type of tower, Hovenweep National Monument, Utah

the doorway is on the south. Both stand on a rock separated a few feet
from the edge of the cliff. Their interiors are divided into a number of
rooms by a median wall with cross partitions. Somewhat similar multi-
chambered towers more regularly semicircular in form occur in Yellow
Jacket Canyon, the typical one here figured standing on a terrace of the
canyon side, near the Littrell Ranch. The falling of the straight wall on
its south side has revealed the partitions of rooms in its interior showing
an arrangement not very unlike that of the larger of the Twin Towers of
the Square Tower Canyon group. It is evident that these multi-chambered
towers are morphologically unlike pueblos and cannot be classed as such,
if we limit the term to buildings having a circular subterranean room
with mural banquettes and pilasters, enclosed by rectangular rooms.
Moreover, they have lateral entrances which are also foreign to the pure
kiva type. While evidences of habitation are not wholly absent, their
forms depart so radically from that of permanent dwellings that we may
well doubt whether they were primarily constructed for domiciles.
Nearly opposite the mouth of Dawson Canyon, a tributary of the
Yellow Jacket, there is a simple semicircular tower, accompanied by
a circular depression on a terrace halfway down the side of the cliff.
Scanty evidences of rectangular rooms occur in the neighborhood, but a
pueblo of considerable size formerly stood on the edge of the canyon far
above it. When towers are not united to pueblos the pueblo to which they
belong is generally found not far away, showing that while they are not
habitations they stand in intimate relationship to pueblos, whose inhabit-
ants we have every reason to believe erected them. [In the interest of
brevity, only the first of the five classes of towers is described. |
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A NEW TYPE OF ARCHAIC RUINS IN CHIAPAS, MEXICO
Russell, S. Robert; American Antiquity, 20:62-64, 1954.
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