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CALIFORNIA'S COASTA

. REDWOOD REALM

Along a Belt of Tall Trees a (sant Brndge Speeds the
Winning of Our Westernmost Frontier

By ]. K. HILDEBRAND

along the Redwood Highway, we

drove  across the rock-cleft (olden
Leate on the world's largest and lofriest sus-
pension bridge, looked out upon the world's
bigeest muon-made i=lund, and entersd the
coastal realm of "'nﬂll.:tff- aldest and tallest
living things, the redwood trees.

Treasure Island, they call the 400 acres
of new United States soil dredged  from
the hottom of spaciots San Francisoo Bay,
This veur if 15 crowned by the walled city
of the Galden Gate International Exposi.
ton, bullt around the mammoth  edifice
which will be & permanent airplione hun,:mr
after the Chinese pagodas, old musters’
paintings, and Balinese dancing girls are
shipped back home (pazes 134 and 154,

Earlvimoruing Hght also etched grim,
gray Alcatraz, Unhele Sam's Devil's Tsland
jor l{rrur_nmh];r criminals:  Prisoners on
the Ruck, who snever smile, they say, are
morg troctable now because thev cosel the
cells that overloak the insular site of the
Expaowition’s Great Gay Way.

The road and the bridae have opened up
a literal last frontier, stretching a distance
equad to that of Baltimore from Boston,
along a onigque belt of “ever-living” (rees,
Segumia scmpervirens | man, s 138-5.

This csastal country from San Francisco
o Grants Pass, Cregon, imprisosed berwesn
lofty mountums and the broad Pacific, was
pxplored more than ity vears before fomes-
town and Plemouth were founded,  Yet vou

ST.'\HTH";‘H north from San Frncisco

can see there toduy “thirty-ninecs™ still
winming, setthing, and touring the Weat,

Their coversd wagons now ore shiny
streamilimers (40 bhours from Uhicago), or
mummoth sleeper buses (which they atifl
call “stages” ) ; their trading posts surround
gasoline stations; they camp in factory-
made tents or sleep in “motels™ (n wored
of western coining b, or at neat inns which
capitulate to slacks and shorts by advertis-
ing “Come a8 vou are.”

FITOM HEINGE! AND JIIGEE TREES

Al the San. Franciseo threshold of the
Kedwood Empire; man and MNature seem 1o
strive for supperlative engineering fepts

Mint the tallest redwood on o floatine
island beside n lofty tower of the Golden
Gate Bridge, which rises 740 feer above
wiater, and the tree would be' a Hitle JTess
than half as high. Yet, days later, deiving
farther north, the broad macadam corridor
seemed a jungle trall thréading endless
shoded acves of forest patriarchs.

Une viethle hridee tower extends 8 hun-
dred more feet beneath the Bayv's surface
and | there rests upon the world's largest
underwater foundation, long enough, and
within five feet of being wide enoogh, for a
foothall fGeld.

Bedrock at each end of the bridge cun-
seats in clutch massive concrete anchorpges
which sustuin a 250,000.000-pound pull of
the incredible span, four-fifths of a mile
long. But ages ago the rocks resented in-
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Ferries, wpeedbonts, and o comspway lewding off the 8%-mile Bayv Biidge uf Yerba Boemns
Lslimd Critisport visiors Lo the man.made sbind site of the Galden Gate Internationsl Expwsition
Envugh black samd to build six Great Pyramids of Ezypt was pumped from hay-bottam inte thres
miles of sei wall spurcounding the magic clty, Tlhe Tower of the Sun courts rise above liesons o
visl exfubit balis.  Volcanic Livie, quioried i Napa County, wos used bn cement plasler to freqrd
Uhnr wulls, To the right wre the siant Elphant Towers which smused  Prewicient  Boosevolt @
e wilkes] between them to dedicate the site bt summer (pages 115 and 1847,

vasion by throwing up a rampart on the Yerba Buena, stretched the 854 -mile silvery
Marin County side, s that men had to pay  vibbon of the Bay Bridee.  Behind that rose
d million nnd a quarter dollars to grade and  the mossive “mainland” amphitheater of
spurface the J.0-mile Waldo .1]'!54!~.-.1|'|‘.|. and a cities—Berkeli ¥ _:I_-'_g'|';|_-'[_l.. '|;_-|]|al [k land,
tuisnel cost $614 000 mure, Piedmont, and Alameda (page 1409,
Battleships anchored there that daoy
l|----|-:|-|| |t:r '!||_'.' |'|r|_liLa1' '|I'|':l|":|1|'|| |;|'||:_l E'||]_j_::][:..
bricdges.  (cean liners, ferries, barges, and
nshing boats sprend ribbons of foam on the
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OPTICS AND THAFFIC CONTROL

“15 there o miniomum speed limit w keep
drivers from |oitering aloog to see the
view: | asked R

: . . ikt wilers,

'‘No.  An optical fllusion does the trick e \ ['l'rlll ne Ebile: barws. tin-R %

o : or : " A Letephone cable barge, top-Beavy with
Were goite S0 now I'l slow down 'to 25, s ok e ‘decrich [UI-I' F |r #

" i i : e LRITEVEMETSORIT R 1 O, LOE 3 SEOPY D) &5
and swou'll see. O, rather, vou won't see 3 ; e ’ l“
TN S p el ; . th Pranciste’s constricted  geography, deep.
At less than 35 miles an bour the uprighl , : - P M
i : § . R g WHIer r1l‘r1l'l'||_'||, like Manhattian, it Lhree
: " sies ) ol e Lelep s calls in pndd
opacque, We sped up amin, and had an 7 o T R TIPS ::' gt J-]II

: i . _ 0l (s Rl Francis are AT D :

!.JI.iJII-'.IL'[I'Il].Ilq.'I| Yiew o thie wesl ot CIphet - ol LA L

. . > throueh underwater cables hvers [ron
ocean, unbroken except for the for shroge o i =, les.  Divers from a
® S "“Worthern California at Work"™ sipd “Ongl

of the Fardlon Islands |
Ti th r 7 i . m o=an Prancisco,” by Frederick Simplch. (6 th
O the east, beyond Alcatraz and Trens: x5, piaL Géoosaerms  Macazise, Maorch, 1058
] I-.- - B F | | - 1 - -II
ure lsland, festooned from a third island.  wnll April, 1932, respectively.




CALIFORNIAS

barpe, not  line
men (rom B 6 : |
R SNLETL N
worlidng Lo
these: [ines |
repar

|4
stretched
Tour miles ol

WIHLET O

1 1
_"'-| L1 |- | 1]

'.I-|||l. E

FIY L
NAEAVY |

IV ET=H

HAY Cilies
oflvers riun
(or o much

Fetfrid
Fasd
FETI e
[Tl ifi

I'|l]-

|i-| el s

Lecileden ol

I LT

_-\.I'. -_.l e B el | g .

= R
HMLIMIE, 5

'here's -

mnnce i the ol
Fs b ed ol
!|'|||'_l:-|' i1 ||..'.
[ ]

FIgmnd I & T iET &

where o shabiby

Frollector wilh
| roconls ERNEL
would im bl
Tofth to o exact
ribati [ hert

Mnance Oof fne

e

."-|.Il
this hirddge eiam
wilh fan
wist Loll lanes

'lil1||':|“ N

1is |=

collector I trim
[T r T i | 'I F. |
|| LR R & | 1 j= [ LR
I "_' ; el 'I-' Il e i i irul gl |
nall dollar, or re poured lnto counting
e IC [HES5ES il Lidaat by pesndl

II

. 10

T 1 ¥ -
Hashes the classification of the vehicle op

waricliows o

L button |

vigible Trofs tha

a1 inchcat
LI " -
L e yriclee-plaen oifice building

nioa Iy

Eii _I..! e _|II |I_.

|I|l||| FilastEi

I Whe LieKer tapwe of a

e on locked poom (O | i)
Yl enwhile, the
ville which

Thus there s n

LE
WET
LW |

:
R L o : 1
VETIMUTE 135S  RsSe]

- regsiers Lo

e I 4 [ Sy

recored, on 14 machines, of the 14 eollectors
tolls, all balaneed ke the last eolumn of
Vi1 E*:-.r.-l |||| DY LR I:. | '-IIE. I| ikl il:!ll';--

Hll.l-" 5 |||":' !II! :ll -I :!'. hy I-I

LCIAST AL

i1l ':r 't -
REdl AN K & _._I I |'|I.

HEDAWWINHIY REALM

i i 1 I ! =L i

* JEIE Wik LIS E T TRl E ]

1 Landisrys L i iroid | [ | il MRS |

1 Ehutes B tonne] - ik sl Bl The v
_:II.;'_I ||.||| & | 1LY i r [ Ln I 1

T | | 1al
|'I::E-l [ "L et RN ] s LETTW =T W =
home for souvenirs—ubut hail dollars now

ol haiges
tHime |

FHECES I CANnEe

welrh down pockets . ani
Why#" | asked, the

IV eEn 1T EV={Tnfg

Thed

Brudee tolls.” explamed the witer-{rion|
restaurant

Huotelx

1
TTHELE EREATE=S [ |:-I'|_=l 'I_l i

Li LTS DAYE M0y - W _-i-i:.g

ims hirteht and elean

T PRI F o PALNT
VHE PFERI] LT

Wr

i
I-.I" |'I'.'||'|r

painthrushes

LA e Wil g

NN ] &R
LR

wih wieloiud



THE NATIOMAL GEMRAPHIU MAGAZINE

.

- % -‘ L e
- E
.
R - -~
- -

Wk w

e

IMELIUATE -AS AN CSTIDERE WED 53ETAME THE COLNOASAL CROGSING MEN WOVE OVER GGILDEM GATE
In this zrpctiul sirgcture Failders wsed a hundred thousand tons of stedl, enough wire to girdle the esrth
three times, and conerele sofoent to eroct eeht oolid shafts of Woshington Monuwment sire. The centzr spon
I about four-Gfths of & mile is beld some 750 [eet above the restless tidis by two enormious cables, each made
i of mure Lhan 25000 strmnds, The towers from which they bang ke a neckloce on display msa above the
witer nearly as high as the Weolworth Building in Wow York City, Reneath the lomr shed in the {orsgproam!]
sprendd lanwhke the 14 toll-collection lanes (poage 135, To their left sre bridee office builidings. which slaa
Pigigse fire-fichtihy  snad emekgency autn  repakr  eouipmren dght-=cerz park to the right and walk poross




CALIFORNLAS (UOASTAL REDWOOD REALM

bosum chairs, in queer, lofty pluces, looked
the stze of a corps of Charlie MeCarthys.

“How much paint did it 1ake?"

“Five hundred tons to start with,” an
officind computed, “And one hundred tons
more for repainting every I8 monthe, We
have 40 painters on the féguler pavreoll.”

H:p;h winds. not high plices, are the
painters’ nightmares | Plate 17), A1 first
the Nuvy compained of splotches on trim
decks and occasional red bilobs on officers’
uniforms, The San Franciseo fishing fdeet
witlconusd the ndded (wouches of color 1o it=
rainbow craft,

Speeding along Calilornin's costlisst three
miles of highway and emerging from the
turmel, we came upon mivriad folded hills,
crumpled on all sides like a huge army blan-
ket  In spring they are a3 green ns ihe
emerald Gorpet Cortigan saw in Drelaned ; by
carly July they are platinum bloned

Below us nestled Sausalito, “little willow™
city of stirwavs and hillzide gardens, and,
across Richardson Bav, the cliff-climbing
subirbis, vacht-harbor Belvedere, amd trim
Tiburan perched onoa peninsula pointing
like o mnssive forefinger toward Anpel Is-
land, the Ellis lsland of the Pacific coast.

Chwer there you live an the high road, the
middle road, or the lower road, and you
climb up or down flagstone steps through
rock gardens to vour frant door,

Shores of the bay northward past frown.
ing San Quentin State Penitentiary afford
nests for sport saillng and nooks fur rod and
won clulbs,

“Alcatrae, San Quentin—cdn all Califor-
nia prisons have sach pretty pames, and
overlonk the water?” exclaimed a visitor,

A "WATER-GRANT CoLtEokr'

Alomg this coast, oo, 5 an unusunl édu-
cational institulion, supported by the State
with the help of Federal funds, a sort of
water-orant college.”

When we vislted the Californin Nautical
School the college was anchored north of
Tiburon—a  converted  steamship, 4,500
tons  displacement, with  “dormitories,”
classranms, and Yeamps” all on board her
Some# 130 students tnke the three-vear
CoUrses 0 nvigation of engineering,

Fach _[un-u.ur-, the training ship starts
on a crudse, ustially grownd e world, Dying
the Sturs and Stripes and Uslifornia’s Bear
Flag (pase 143). The students lesm geog-
raphiy fiesi-hand, as well as adjusiing com-
peteses . handbing cargoes, or tending bidlers.

Marin s a county of myvrind motmtains,

EX]

piled proued San Froncisco's front, or
goldlen, gate.  Soon we crossed  Richardson
Bridge, appropriately all redwonsd, even 1o
the massive piles,

Looming ahead was majestic Tamalpais
in a purplish haze, and south of it lay a2
dark-green redwood forest primeval, Muls
Wonds National Monument,

To reach o1 we drove off the Redwood
Hishwav, on serpenting roads where cattle
grazed on sheer hillsides, once Spanish gront
lnndds, oow flecked with evcalyptus (rees,
ill-advised Imports from  Australim. Sl
we were less than an hours ride irom San
Franctecns Embarcaders, where -.]'I.I]_'I'-s ol
the world come 1o dock.

THREE PROFESSORS DG IN

Chve Sunclay morning, up toward San Ra-
fael, we came upon three dignified and dis-
tinguished professors patiently digging pail-
fuls wif soil,

“What for?" we inguired.

“To send 1o New York.” laconically re
il thee historian of the group, and kept
on digging.  And thereby hong= a detective
story of modern research.

O day in 1936 a young man from San
Fruncisco drove out to the Marin County
hills on a plenic—week ends finill most Bay

residents outdoors—and plcked up a tablet
af solid briass, about eight inches long, five
itiches wide, and an etghth of an inch thick.
He thowght ot was iron, of nbout the right
size 10 patch a hole in his sutomohbile, A
maunth juissed befure he scrubled’ the bilack
metnl and revealed the word © Deple ™
When he nnished there stood out this
sfartling inscription:
BEE I'T KNOWNE NNTO ALL MEXN HY
THESE PRESENTS
IVKE 17 1579
HY THE GRACE. 0OF GO AND IN THE
NAMEOF HERR HHIEHT}' IWEEN ELLIZA.
BETH OF ENGOLAND AND HERER SVECES.
SORS FOREVER 1 TARE POSSESSION OF
THIS KINGIHIME WHOSE EING AXND
PEOPLE FREELY KESIGNE THEIR RIGHT
AxD  TITLE 1IN THE WHOLE LAND
VNTO HERR MATESTIES REEPEING NOW
NAMED BY ME AN T HEE KMNOWNE
VNTO ALL MEN AS NOVA ALRBRION,
FRAMCIS DEAKE
Friends told Bim, “You mav bave some-
thing there; better show it to the people
over at the Universtty.”  So he toak it to
Professar Herbert E. Baltin, who, with the
aid of the Californin Historical Society,
acquired it for the University of California.
For more than 350 vears historfans had
been secking traces of the “Dirpke wtblet.”
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Dirnke’s fluent Chaplain Francis Fletcher related in
his fnmous chronicle how the navigater had anchored
in a “convenient and fit harborough™ along the Cali-
formia coast in 1579 —the “harborough™ now thaugh
by many historians o have beeo the inlet called
Tirakes Bay.

That wus after the navigator had captured a vessel
off Yalparaiso containing 1,770 jars of wine and gold
warth 524,000, and filled the remaining space in his
hold with Ysilver bars as big 2 brickbats” from a
viessel he boarded near Goayvaguil,

Dirake had intended to head acros the Pacifie for
the Moluceas, bot he delayed overlong for favorable
winds, and dared not risk the far-from-pacific waters
w-th a dead cargo of thirty tons of precious metal,
in adidition to ten tons of cannon and arms.

S0 he put into the “fit harboroueh™ north of San
l"mm.]:s-m, converted and clothed the Indians, re-
conditioned the Golden Hinde, and nailed to s {aire
great poste” a lirass plate bearing an inscription.

THE MYSTERY (OF THE RRASS PLATE

So muich Is history. But wos this hross plate au-
thentic?

“Tt must be o fake,” pronounced pn amateur his-
torian.  “Otherwise it would have been signed “Sic
Francis Dimle."” However, newspapers pointed
out that Drake was not Sir Francis in 1379, Cali-
fornians began arguing about Jt wniil the Thruke
tablet issue grew into controversy ukin to *fanny
money,” relief, and irtigation. Leamed American
and Hritish historical journals discossed it

Meanwhile, the University and the California
Histurical Enr.u:mtr concluded the mystery of the tab-
let was worth investizating.

Historian, chemist, Iexittgmﬁltxr. geologist, anid
other experts: were called in to help trace the clues.

Elsewhere Dimbke spelled words of the inscription
differently; for e le, Yunglond, Kvng, Cuene,
kooll,  Also, why would the platemaker who could
cope with “svecessars™ and “possession” drop the
final o of “and™"?

The plate was sent to New York, where a metal-
lurgist studied whether it originally was rolled or
bammered. He went to Englind o determine
whether the brass wits sixteenth century or later.

Returning to New York, he wired Dr. Bolton, in
efiect] PLEASE SEND SOIL OF ALL PLACES TABLET MAY
HAVE NEEN ETOF WIEH TO TEST FROLION AND ANA-
LYZE TILE DEPOSITS 410

That is why the three professors were digging
pailiuls of sol.

Manths later, in December, 1938, press associa-
tions flashed the experts’ historic verdict: “Drake
PLATE AUTHENTIC.™

Hack on the Redwood Highway, we drove north
to Petaluma, where o massive plastic chicken along-
side the road proclaims “Petaluma luys for you!"
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of air cells, and wvarious other fnctors
such specinlization brings other special-
ties in ite wake,

Chickens have their fepd pockaged now:
ong baby chick brand hes 11 ingredients,
including sardine oil for its Vitamin D. The
“chicken grocery” sales of a single plant
exceeded 38,000 1ons in g vear,

Because chickens must have Vitamins G
ard B, dried milk is mixed with their feed,
and p lerge condensing company hete has
i laboratory to experiment with making this
doiry product, as well as casein, lactase, nnd
comdensed butrermille.

“It's down by that Joad of milk bags.”
directed a citizen, pointing to a truck of
bulging burlap. sacks which, it developed,
contiined powdered] skim millk.

"Moo, we don’t have guinea pigs: we uso
chickens, in person,” explained the chemisi
in charge, 53 he showed us tows of 60 test
pens, 10 to 15 hens to a pen.

“Why, they let these fellows buy pure
Vitnmin G ut 8,000 an ounce, then they
audit my salesmen’s ¢xpense accounts down
to the last penny,” grumbled the sales man-
aper, good-naturedly.

Howewver, the highest-paid specialists in
Fetaluma are the sharp-eved yining chicken-
sewers, often Just out of high school. They
are the tads who examine the day-old chicks
o letermine their sex. They can do from
700 to 800 chicks an hour, averaging 05
per cent zocuracy. 1 he frick s not to in-
jure the chick, The technique, practiced
here since 1934, the operators freely admit
thev learned from the Japanese,

UNDER STX FLAGH

From ege-basket Petaluma we drowve
exstward toward Sonoma—aonly 14 miles
from the Machine Ase erit, which has har-
nessed the cackling hen o quantity prodic-
tion—into the varieguted strata of Cali-
ornie’s complicated history,

Sonoma County has experienced the sov-
ereignty of six fags, Here converged the
soldiers and settlers of Britain, Spain, Rus-
sin, Mexicn, and the United States up to the
eventiul month when all Californin's ulti-
mate allegiance hung in the most hadr-trig-
ger bilance American history records.

Here also met the two major streams of
the early Christinn church after half cir-
cling the warld in opposite directions,

The pdobe mission in the town of So-
noma, and the fortified Greek chapel huils
by Russinns at Fort Boss, on the coast
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of donoma County, remam today os the re-
mote outposts of these histaric faiths,
The town of Senama is a Concord of Cali-
fornin history. Here was made the first
Bear Flag, partly from z red petticout. The
mission s the northernmost of the amazing
chain of 21 missions, the last bead in o ro-
sary loosely strung o be a day’s ride apart
from the parched Mexican borderland, along
{og-drenched ocean estuaries, and into this
fertile valley of vineyvards and gevsers.

TIHE FFIC OF PADRE SEREA

The pain-wracked little priest of fiery
spirit ‘'who established the chain now is
memorialized in Stntunry Hall of the United
states Capitol,

Junipera, Serrie, borm on the Bland of
Maojorca, vearned to convert the “heathen
Indins,” On shipboard bound for Mexico,
he denied his frail body foll rations of witer
to triin for desert hardships,

“The secret of not feeling thirsty,'" he con-
cluded, “is to eat fittle and talk less, so as
fid 1o waste the saliva."

At Verncruz he declined the usunl trans
prrt aned welleed all the way to Mexioo City,
thereby adding lifelong ulcers to his other
physical infirmities.

When humane G de Portold and his
“leather juckets™ started for Upper Califor-
nig, he refused to board the ships with the
Mexican =oldiers and other missionaries.
He orose from his sick bed, had two men
lift him on a horse, and set out overland
with two soldiers, o servant, and a1 mule,

His Jeg became too swollen to proceed
g mule doctor poulticed his sores with herhs.
Ultimately he joined the ships and overland
expeditions at San Liego,

That was in 1769, For half o century the
mizsion chain  was patiently, heroically
pushed northward until, in 1823, after the
death of Padre Serva, the Mission San
Francisco de Solana a1 Sonoma was
founded.,

AND VINEYARDS WERE HORN!

The California “mission period” was an
era of colonization. Here al Sonoma, ae
elsewhere, an ®land of culture and crop
cultivation grew up in the wilderness, Car-
penters, taflors, smiths, shoemakers, amd
weavers were brought from Mexico.  In-
dizns tilled the soil amnd ot timber,

By 1830 Sonoma had 2 000 cattle roam-
ing rich pustures, some 4,000 sherp were
hoerded on prazing lands, 725 horses wore
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FRONT PAGE NEWS OF B4R

In an editor's museym of the Blue Wing
Hotel, first hostelry north of San Fruncisco,
omee i luindit rendezvous amd |__r;||1:.i['._i_l ;!.E:;”-_-
for high stakes, a {aded newspaper, Th
Califorupn, published at Monterey March
15, 1848, gave the editorinl emphasis on

evenils ol thal L.

Al
e Culifornis pluneed] Troem Mexichn

Flag War, hecame s distimguished American cilizmn
overciomiy, witlwol territorzl intes

stalelo] (e 148)

%

First puage news was a notice! “All per
wifis desiring to send letters or parpers fo fhre
Uimited States, will please forward to ouw
Lifice prior to the first day of April. Paosi-

alre On |I."-'II'I'-. &l tenis: an :|'||;'l.'l._=|_-_'||||"r-_;,
1£1s cents; to he paid in advance.

Worthy only of a “stick™ at the bottom
of the second-page column was the item
ool miINg rouxp: In the pewlv made
racewsy of the sawmill recontly erectid n
Capt. Sutter, on the American Fork, ;._;-.l;_l
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has been found In considerable quantities,
e person brought thirty dollars’ worth to
MNew Helvetia, gathered there in a short
time.  California, no doubt, i= rich in min-
eral wealth—agreat chances bere for scien-
e vapitalists.”

“A historic example of understatement of
Cidifornias opportunities that bas not been
repeated snce,” chuckled o native san. “We
dim't make the sume mistnke twice!”

PAUCHTER OF A BEAR FLAG WAR
GENTRAL STTLL LIVES

Tenderly replucing the fnded news sheet
in its case, the editor of dey wil inguired,
“If Lord Baltimore's duugliter still were
living, would voo like to interview her?”

Mystitied, T admitted, " Ve”

“Then let’s po over and call on Mrs.
Emparan, Shes the daughter of General
Vallejo, ™

Amiazing lesson in
Giolden State!

“Interesting, ves, but a bit puthetle,” was
the unspoken sormise.  “ Probably o frail,
feebile lady they displiv in a wheel chair.”

Mrs, Luisa Vallejo Emparan, age 82,
gayly held out both honds 1o greet us, ap-
parently us o welcome five men s
when she was the belle of her fathers
household of #Ofty servanis (page 147).
And she did mot begin with reminiscences!

“When nre we having the next ball?”
she demanded of the editor.

But her cléar memory runs back, on re-
quest, 1o the spacious davs when California
was trail’s end for the greatest of modern
migrations.

After her father’s relesa<e from imprison-
ment by the hotheads of the virtually blood-
le== Bear Flag War, he continued 10 Le
o friend to Americans, administering his
bandedd estates and entertuining in the fush-
win of Old World courts.

"1 heard those songs often in Mexico,” re-
marketl ene of her callers, pointing (o music
of Esfrellita and Sthoney on the piano,

“Sit down, genilemen, sit down: 1 will
sing thety for vou,”

With scarcely a quaver in her voice, this
ageless lndy of noglamour era, who sesms
emdduwed with eternal joy of Hving, played
anid sang both songs in Spanish.

“1 speak now [or a dance with vou at
the next ball,”" petitioned the editor as we
departed through the parden she still tends.

“That's a date,” ealled the amazing lady
of Lachryma Montis,

the vouth of the

THE NATIONAL GEDGRATHIC MAGAZINE

From Sonoma we herced north through
the sequestered ““Valley of ‘the Moon,'
which, with its big barns, sleek cattle, znd
stone (enoes creeping over rolling hills, might
be mistaken for Lancaster County, Pennsyvl-
vania, were 1t not for fringes of lacy moss
on the trées and the saw-toothed ridee

where the Indians usad to count theé moon

coming up seven times a night.

Near Glen Ellen we cume upon the ranch
where Jack London retreated to work the
“regular hours” he recommended to writers,
in a hewn-wood den lined with erudite
hooks, both of which facts belie the popular
impression of & haphazard genius,

Beside his California laure] dsk, with fi2
oil-burning student lump and a crude den-
tistry set he had aboard the Smark, is pre-
served his newt “morgue,” g5 writers call
their reference library, He hod fled mog-
agine articles and vewspaper clippings ga-
lore in tvpewriter-paper boxes,

We rend some of the titles; “cluy pigeon
shooting,” “plots,” “hunting horses, doge,
saddles,” “sun sickness.” “prison dints.”
“ethoology,” and paused ot ome marked
“kite twine.”

“Jack's hobby was Avinge kites)” ex-
plained Irving Shepherd, our host, “Up
here he would write a while, then Ay kites
by the hour, and go back 1o write some
more.  Yes, open up the box,"

In it we found, among strings and other
kite paraphernalin, n well-worn copy  of
the NationNat GeocrapHic MAcazing of
June, 1903, with one article muerked in
many places: The article was 4 noteworthy
contribution to  piooeer  aerondutics still
referred to by scientists, “The Tetrahedral
Principle in Kite Structure.” by Dr. Alex-
under Graham Bell, then President of the
National Geographie Societv,

A REDWOOD STUMP 158 A SHRINE

Veering back to the Redwood Highway,
wr saw signs in Santa Rosa inviting the
public to join a motor esravan o church
services ot “The Stmmp of the Tree”

“What stump of what tree?”

"The stump of the tree from which the
First ‘Haptist Church was buailt,” we wire
tld (page 1635},

Expecting to find a freakish edifice, we
drove instead to a dignified House of wor-
ship with a well-proportioned spire.  The
church seats 300 people; the redwood
motil is carried out in the rich stained-
rlas windows,
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The bhuilder had a sense of drama, for
it was pot until the dedication services,
one Sunday in 1873, thit he announced
to the congregntion that their commodious
church wos built entirely from a single
redhwind,  After it was completed there
was enotigh lumber left over 1o érect a
five-room house near by.

WHEN FORD TOLD ARUT OIS TRACTOR

At Sanin Rosa T chatted long with the
hlind newspaper man, now State senator,
whi sroo the world with the story of
Henry Ford's first low-priced tractor being
ready to markel.

For here Luther Burbank “invented™ his
plants, here he lies buried beneath a cedar
of Lebanon, and bere came the immortal
vronies, Edison and Ford, for a visit with
their friend.

Az a compliment to Mr, Burbank's home
town, Mr. Ford that day casuafly related
to the repurter—those were the days before
public relations’ counsze]l with long mimeo-
praphed statements—the news that lifted
the free of American agriculture,

Later an editor there showed me a clock
for which on early settler traded several
hundred acres of rich farm land in the
early forties when the land flowed with
milk and meat, froits and wine, but me-
chanical devices were as rare us they ure
today in the heart of China.

Along the Redwond Flighway, north and
south of Santa Rosa, a predatory troveler
might collect o table d'hite dinner—fruit
tramps have landed in police stations for
trying it,

MAKINGS OF A TALLE NHOTE DINNER

We sped past o [ruit-cup pano
apple, peach, plum trees, and date palms,
into A veritable salad bowl af potatoes,
tomatoes;, green vegetables, and vivid yel-
low mustard, while sheep and dairy cows

roamed ranches that roll away across the

hills in wavy patterns and changing eolors.

Big fields disclosed row after row of small
spheres that Jooked like discolored golf
balls,  They were onions, set out on top of
the ground, later to be covered with the
good earth. Cloverdale announces it citrus
groves, away up here north of San Fran-
cisen, with a mammath painted orange as
big as Petaloma'’s readside hen.

The imoginary meal may hﬂ ACCOT-
punied by vour cheice of 22 wines made
from the 16 kinds of erapes that grow in
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one viast vinevard—oearly 2,000 acres ol
grapes—aof the Tialian Swiss Colomy ot Asti.

There we paused to see the “"Wine Bar-
rel Chureh,” o chapel with its roof shaped
like the round containers that store raw
wine which awaits bottling, and chattisd
with a veteran and vigbrous winemaker
from Italy’s sunny vineyvards.

“It’s the red fingernails of American
girls, and their stiff backs, that’s wrong
with this country,”” he told us. “They wear

s and stand up straight, until they
can’t bemd their backs to work in the felds
any more; and now they paint on ool
polish so they can't wash dishes."”

Around Sebastopol the Gravenstein s
the major variety of nearly 15,000 acres of
apple uf:hmd.m They ship out the apples,
=.mwardsﬂfiﬂﬂﬂt.u: 5 3 seasan, and
40,000 tons mare after drying. Fruit here
also is raw materinl for indusiries such as
making cider, vinegar, apple hr.md}, Ciiti-
ning, and u:pe::luIlv for apple pectin.

By the Aladdn's lamp of modern chem-
istry this “water jellv” may be contained
in your toothpaste, ice cream, band lotion,
fruit sundne, fudge candy, and even in' the
cotton evening dress of your dancing part-
ner, for it is used to stiffen cloth before
hurning off the fiber.

AUTOHIST TEMPLE AMID ORCHARDS

After hours among whirring “apple ma-
chinery,” it was restiul to sit in a Tichly
carved Buddhist temple, o “knockdown”
shipment from Tokyo to the Chicago
World’s Fair, and thence reshipped to Se-
lustopol and nssembled again to remain as
4 permanent good-will gilt in a grove of
Japunese cherry trees,

It i5 easter pnow Lo drive westward through
Guerneville 1o the fshing village of Jenner,
where the Russian River sprawls out to
meel the séa) one stretch of road which
turned 47 times in three miles is being
siraightened. A heavy truck crunched
along, piled high with bicvcles for summer
camps at places where only a few Vedrs ago
hunters und fishermen engaged guides,

At Jenner-by-the-Sea we watched scores
of men, women, and children scooping up
surf fish with handnets, The talk is all
about striped bass, salmon, and steslhends *

“What do vou vear-round residents live
on?" T nsked an ald-timer,

® Ser “T'rensures of the Pacific” by Leanurd P

Schulte, Narmowar Croonarine Maoaant, (it
ber, 1638, and page 189 this issue.
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Clesr Take, with Lucerne destling slong iz shore, B famed {or s blick baz=, eallco s, fork-

tailed catfish, vellow eatfish, seveend kinds of perch, and many car
ot tod with vineyards wod frod ofchnrds

Ronakil, = side

“(n the sport fishermen, and we catch
mu=sels and abalones. When the Ude's out,
mister. our tables are set.”

DRAKES “NEW ENGLAND
Thence north the déorst rosd Adimbs oie-
zilv up and down bold headlands that re-
minded Drake of the chifs of Dover, so
that he called this country “New Albion.™
Only ten yvears ago parts of this coasl
virtually were ot off from the world, Then
Lo travel along two miles of a rollec-coaster
dirt trail near Fort Ross they hitched two
horses 1o a bugry or four horses Lo
wagon-—and made it in 275 hours.
Witering troughs hewn from  redwood
logrs still are plentiful; ramps across the
highwoy protoct sheep that grkee on stoe
hillsides.  Yaliant redwoods pick out pack-
ots which meet their specialized require-
ments for moaisture, shelter, and sunshine,

I the hockground oms Mouni

Fort Ross, once bonanza of sea-otter and
fur-sail trade, now B2 a0 odeserted village
The rectancular fort rides high on a lobe
platead, a hundred [eet above the pounding
surl. s restored chapel, with two mis
mated  Wowers, double cross, and ormate
altar, still 15 a Inpdmark from land or sea
'wio blockhouses and the digmantled offi-
cers guarters remain; the redwood-filcket
pallsade has been restored,

There s no other trace of the 50 build-
ings—homes, granaries, workshops, and
huts for the Aleut hshermen—where bricks,
barrels, and ropes were made, hides were
tnnned, and articles of iron and leather were
iashiomed for the fHourishing, though for-
lilelelen, 1rade with the spnnish missims.

The rich furnishings, carpets, gliss win:
dows, carved chiars, even planes, envy of
the music-loving Spaniards, were draggeed
and floated here all the wiy from Moscow,
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“PETALUMA LAYS FOR YOU!" SAYSE A SECOND SIO%

One hatchery bere has o @pacty of 1500000 egps.  “Thut would make three peres of
omelel,”" computid o ochel. A single incubator in another batchery bandlss 65000, enough “ineds,
whny skle up,” Lo make & small buflding ot resemble 5 Beld of Jdamdelions (Plate X andd e 135

PFhotngrapibm iy B Antbdoy Stewan
A BELGISTEHEVD PITARMACTSEYT FILLS PREESCORTPTHING FOIE CHICEENS

Formers may believe I8 or pot, bt chickens do not get bronchiii they contract lapvnoue-
tracheitis, While LS picture wis being tuken in the chickim pharmaoy at Pefaloma, the propeiclor
wis freating, in the laboestory behind, case No. 050442 with b vaccine propacuted n New Jesuey,
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Mhermgeraple Dy B Sorfuuey spawaat
THIS EIMPICTE WAR NUTLT TROM A SISOLE BENWIHHY THEE
The sermuicita that vieldesd 7R000 Il of lumber lor Santa Rosa’s Flist Baptisd Churel grew
feir Liderneville, m the Rosinn River fesofl region [page 148 (ks stump, 18 fevd Bcevss, 15 0
hirine where Lhe congregntiin holds miemortnl servicos  annially

o "anama 1o Sitkn, and re-
stipped, m provision Doats,  They  wern
bonght, lock, stock, and Barrel, by John A
=utter when the Russians departed in 1541,

That piopeer Califormin promoter amd
lanil specalator havled his purchases by ox-
carls and river loops Lo sacramento, where
# few remnpants—a threshing: Hoor, heavy
doors, ind =averal cannon—are on exhibi-
tion ot the Fort Sutter Museum.

prross siberin

HER EYELASHMES HELFED MARE WISTIORY

A render, tragzic love 2LOTY IS o bwined
with the coming of the Russians twn Cali-
(ormin, and the Monre Doctrine is involvaid
in therr legovemg

Tall, handsome Nikolar Petrovich Rera-
||:_|I'|.||-| F|.|_i1| of 1hi 'Fﬁ-..ﬂ'_ .11751.'||| al

Alnska, i 1505 to ond his country-
men thers on the verze of starvation, barels
ket allve by devilfish, crows, ind scant
hoarded "rompily he bought a
bark | Yankee skipper anel  satled
down o San Francisco Bay for provisions

itk

Fatiome

Uhere he gor supplies, but he was de-
tminéd overlong by admiration of the sca
atters, the fertile soil—and the daughter of
the port commuander.,

senorita Concepoion Arguello had  the
iet-hlack hair and ivory zkin of Clastile, and
pvielnshes so long she wished to cot them
off, A wize priest advised her, “My child,
doy ot interfere with the works of G

Although the suitor was 4 RBussian anid
g member of the Greek Uhorch, Bemnov
aatled with troth plighted 1o the beautiful
spanish girl, However, their parting was
forever, bechuse the tnll Russian died on
the SLeTH =S af his native land,

When Sefioritae Areuello wliimately had
thir s4d news, she became g nun, and then
miother superior, of the convent nt Henickbi
For her mimstrations to the poor amd e
tient teaching of the yunlettered she became
the first heroine of Califormia lbstory

But Reranov had not devoted his entire
Lime Lo conrtship, He wrole home about
the riches in furs and the dependable sup-
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more than a hondoed was reported south of
Monterev, Lhal was headbine news, P'ho
toEFApers plane and tramn o ke
their pictunes: scientists arrived for the rare
chance 1o stody kel Riebipls | Ty
atate Fish and Game Commission roshed
'l'l-'-.l.|'l'=|"|-"' il ';lTllll'l i Lhem [ AT | 44

The ot te III|:_|II te b om oo o State

mmstead of the bedr i they want to show @

Ijil Liili

LR By

their




CALTIFOENTAS COASTAL REDWOOD HEATLM 167

mammal that
mapde  alfornin
histary, re-
marKed o nisto-
rMman who had
hrought his siu-
dents to watch
the mvyvsterivus

LrEalures

IF VOIT DN
LIKE THE {11-
AL E . LR 1
HRALF A& SILED

»orth of Fort
Rige we (lroye
alon® 7 veritatie
Corniche ool
iwisting  arournd
sheer headinneds
and dipping into
ravinellke valleys
WALES [rivi keted
foe,  Mering sl
shropsiire sheed
erozed oo tundra-
hke  hillsides o
huddled aroand
||r;|'.r_-_ ',1ir:||-
lown  [rees

We shivered
the July day we
halted at wind-
swepl FIK 1o view
Lhe EROTMmaus
crescentl of cheer
lifis and hgh
tides  choming
white [ ooam
aronmd  snoepl HEDWOHIDE BUILD THEIR OWN SHOWUCASE FOE AN EXHIRIT

Ii EITILI . ‘|'|'I. T "'l"lll

toathed rocks The apparent sngle sturnp atfests the growine together o1 bve seediinegs which

We souoghi pralied ws they incressed inodinmeter (paze 164 The voung tress sbarted on Lop

weleome  shel Ll fallen | redwoom] ."i hen thelr roobs reuched down lke temtineles through and

(et aidl hot onf: wedind Lhe moist barck and decoying sapwood until they penetrated rI]:- LA JURERH T4

: e v -=hrph beside the man i3 a fland growilh mlop the pealiic pyramid, The (allen

it M B VD fn wWis ot Lhan a Lhoesand Yess ild when toppled o T U!:-||._'i||,
=tore and there  trees were about 800 vesrs old when they were cul

caw o perspir-

| Thi! i:"|1'_-|:|||'.|'=:'-_5-|'-r -"|Ill|_-|l:II:." |:I:- b Wi WETS 17 -;'-_|'|,|-'r-|I;'_- "I.T|-1:r|||| :r]'||. | '--|||:|._'_
Give me 4 long, cold drink,” he was  half as larpe again as Delaware. Here the

sAViIng. It'e too hot up m the hills to be ‘Wild West"” iz untamed over wide nregs

clussing sheep around on 5 day like this A week before we had <een in o downtown
“How far up?™” we asked. San Franti=eo offiee bullding a State sign
About half a mile Laon Hunters Wanted, 2110 a month plus

A hand-lettered sign advertised a town  bounties oo pelts.” Duties included “track.
hndl dance to begin “at dark.’ ing, treeing, and =hooting lioneg; training
‘What time will it break up? arkl caring for liom honting dogs.”  The
‘Ch, at daylight, except {or the bovs why notice emphasized that the position was
have to et home to milk the cows, Tha opeen tomen only.”™ Apparently Mrs, Maor-

rest of us will stay for breakinst. tim Johnson need not apply!
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I looked up the chief of game conser-
vation to ask where lions were still Killed,
and how many.

“Muostly im Humboldt and Mendocino
{Counties,” he said.  “In Homboldt 882
since 1907, and 306 in Mendocing,™

Aloang this coast road were the only
shost towne T saw in California, relics not
of departing, but of centralized Tumber
mills.  They hark back to the dovs when
there was o sawmill in everv pulch for Jogs
brought down the canyons on narrw-gnige
railways to perilouz shipping coves,

THE "RED GoLD wusH"

A shipwreck started lumbering here. In
1851 a vessel laden with silk and tea was
driven ashore nnd the party sent 1o salvage
the freight took back word to San Francisco
of the massive trees. Within a vesr o brig
landed an engine and boller from Norwich.
Connecticut, and the “red gold rush”™ hegan.
Before 1880 the settlement of Beaver alone
had more than a score of mills.

Fort Bragg now is the copstal nuoclews
of the spiderweb of rails over which long
trains of flatcars screech and grind down-
prade with ponderous piles of logs (p, 172).

The mill of the Union Lumber Company,
founded 52 vears ago, spreads over 740
acries, and emplovs 1,200 workers. |

At the mill we watched the train move
slowly. beside the “dump™ at the millpond.
An agile young man pushed off the cumber-
spme logs with a “gill poke,” a swinging
boom like that of a salling ship,

“Pond men” wenring sharp-calked boots
scrambled about on acres of Aoating logs,
pushing: some toward the “haul-up," u
trough with an endiess-chain belt that takes
the peeled forest monarchs to the sawing
flocr (Plate X1).

Up goes the log, rebelling nod seemingly
strugeling to outwit its captors, to the log
deck. Once there, the trapped giant's fate
15 as sure as that of a Thanksgiving turkey.

TONE IMOEM OF A SAWNMITLL

The composer who wrote “A Day in an
Irmm Foundry™ should do something with
the strident hum of a redwood mill—like
the strumming of myriad bass viols ampli-
hed 1o a deafening roar, and  kettledrum
thurds as logs are dropped and turned.

“What will become of the pieces they are
cutting now ?”" 1 velled above the din.

“Depending on size and guality: bams,
enflin boxes, doll houses, sodn bars, bridses,

THE NATIDNAL GEOGRAPHIC MAGAZINE

camping cabins, office walls, cigar boxes "
he shouted bacl, like a train caller.

Tropical countries buy redwood heavily
tor raitroad ties, telephone poles, and even
hauses, because the wood resists termites,

"How long here ftom pond to pile”

“The time varies, of course. hil it nver-
agee about an hour."

North of Fort Brage the lnndscape bhe-
comes almost vertical and your neck tires
Jooking at it, as in gazing a1 New York
skyscrapers.  In places the rond i< n safe
it serpentine ledge carved along the moun-
tadns that plunge down to the oceun.

Signs wirn “men and equipment work-
ing.” State Highway cars shuttle back and
forth over single-file stretches with convoys
of autos behind. Here, as elsewhere, we
murveled at the engineering wonder of huild-
ing anrl muintaining the roads of the red-
wind reatm, Along this coast and north of
Eureka where the Redwood Highway itseli
curves down to the oeean’s edge, <lipouts
and slides keep men and machines always
working in miny weather

Sometimes the restless rocks and fuid =ofl
of the geologically voung arer, which still is
seltling, slide down and bury stretches of
highway. After the 18:day rains of Feb-
ruary, 1938, sections of new road washed
out (o sen.  SMorm domage list winter on
the Redwood Highway alone was 3948 517,

EFEFING THE HDADS OMEN

Highwiys are the lifelines of many Red-
wouod Empire places, .

Days lnter | gat i the office of the Tirec-
tor of Public Works at Sacramento where
telephone, wire, and madio reports were
charted instantly, =0 this peperal of the
roads could morshal his aroy of maintes
IEANEE .

Acres of warchouses and bhuge labora-
tories revealed the complicated machinery
anl constunt testing necessary to keep up
the smooth roads the modern motorist takes
for granted.

specinl stripe-markers, paint tanks, erack
fillers, sand spreaders, and oiling trodlers
were devised in these shops and, bere in
California, they were repairing dozens of
spowplows and slide bars to slope high
sniywririfrs!

In the laboratories mechanival tampers
were pounding away to pack material aq jts
consistency when laid, Like n movie studio
were arc lights to simulate blasing sun and
create “artificinl weather"—rmin, heat, whd
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CALIFORNIA'S COASTAL REDWOOD REALM

75,000 bulbs of that one kind, in addition
ty bundreds of other varieties.  Myr. Pundy
showed us orders for rare plants that have
been in his files for many vears,

“Oh, yes, I'l fill them; it may be next
vear, of ten years more, though, before |
fined what they want,” he told us.

“Some of my shipmenis g as e afield as
copies of the NaTmoxat GeoGearnic Maca.
#2ixe.  For severnl years 1 shipped growing
perennials to the wife of a British factor for
Chinese customs on the Tibetan border.
The parcels took two months to get there:
for the last 400 miles they were carried on
the heads of Chingse bearers.  They arrived
in ool condition,

THE AVENUE OF THE GIANTS

North of Willits the Redwood Highway
beging o justify its name by plunging into
the heart of redwood forests,  As we drove
along this literal uvenue of ginnts, shaded
and twilit beneath the midday sun, my
memory harked back o twenty years ago
when T visited 5 famous lowa editor at Des
Muoines,

Above his cottered desl:, there in the
Corn Belt, was a framed copy of the photo-
graph, “The Oldest Living Thing," pub-
lished ns p supplement to the Narmomar
Grocrarimie Macazise of April, 1916.

“Why 7" 1 meuired. “Are you a native
of Californine™

"Never even been there," he replied, *1
keep that to show people who are in too
much of p burry to change the world over.
They all come here—teachers, politicians,
preachers, reformers—wanting this and that
rlome right away, 1 point to that picture and
tell them it takes time for things 1o grow,"

The tree portriyed over the editor's desk
Was 4 Sequon giganfea, “hiz tree” of the
variely which grows in isolated g at
nltitudes above 4,500 feet on the western
slopes of the Sierrn Nevada Mountains
(mnp, pages 135-9), The mogt magnificent
stand of this species is the Giant Forest of
Seqqunia National Park, which members of
the National Geographic Society  helped
sive by contributing some $100,000 tawsnd
the purchase of the preciows tract.®

The trees we were driving through have
a much more extensive habitat along 450
miled of the ooust belt, and were the Se-
quiate semporiirens, or “coast redwoods,”

* 3¢ "Amung the Big Trees of Coalifornin” by
John R, White, Namowar Geoonarmie Manazs,
Atigrust. 1944

137

Both kinds are sequoins, both are red-
woods, both are “big” and “old" and very
simrilar.  Hence there is moch confusion
about them.

“What are the differdnces between the
twa?" I asked an expert,

“For one thing, the coast redwoor] lives
in amild cimate and matores its cone and
the enclosed seed in one year, while the
Sierma redwood, in a region of =vere win-
ters and heavy snows, takes two vears,

“Apparent to the observant layman are
other differences. . The coast trees hoave
tough bark, spravlike foliage with needles
about three-gquarters of an inch long ranked
on both sides of the stem, and thew are taller.
The mountain trees:have soft bark:; short,
sharp needles distributed all around  the
twig, and the trunks are Inrger in diameter,

“Everywhere vou see coast redwoods
sprouting - from  roots, trunks, even from
stumps. The gipantes does not sprout.”

“What cquestions do they ask you most 2"
I infyuired ol a lorester.

“The biggest, the tallest, the oldest.”

“And the answers?"

“Here are two, all typed oul." 1 read:

“World's tallest tree, the Founder's Trep,
in Dverville Flit, Humboldt County, 564
feet high. A coast tedwood (Sequodis sem-
pervirens). World's most massive tree.
Sherman Tree, in Giant Forest, Tulare
County, 37.4 feet In diameter. A 'big tree’
(Sequeta pigantea).”

TEEES OLDER THAN CHEISTMAS

There are many fantastic tales about the
age of redwoods.  Despite the name semper-
wirens, they do not live forever. Bul some
are more than 2,000 vears old. One speci-
men scientifically measored was a redwood
felled within n mile of Dyerville, [ts ring
count showed a life span back to 266 B, C,

That night as the winds whined through
the lofty branches of these patriarchs wmong
all living things, T leafed through a history.

The fallen giant wos a sapling when Julius
Caesar set foot on the British Tseles: it had
reached maturity when William the Cone-
queror arrived, and, in butterfly. human
reckoning, was a gravheard when Columbiis
discoverdd a new hemisphere,

"What a story if vou could interview thi
picce of timber!" excluimed n newspupet
[tiend, “Ask it whether Helen of Trov
really was worth it all, and if Cleopaira was
atill pretty when she weni barging down
the Nile.  Get some real backpromnd on the
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CALIFORNIAS COASTAL REDWOOL REALAM

forests over the dank sites of Stockholm,
Paris, and Rome,

(nly great jce shegtz that cept down
over the Northern Hemisphere and made
them white worlds such as Greenland re-
mains today could mow divwn the redwoncds.
The FEuropean trees could not migrote
across the Mediterranean and Near East-
ern seas, so they disappeared from what we
now call the Old Waorld. :

WHEN REDWOODS “ROAMID' AMERICA

In North America they were pushed
south, When the last jce age receded, hard-
shipe of their migration back north extin-
pnished nll but the two s surviving
today in northern Californin and one county
of seuthern Cregan.

In Humboldt County the Redwood High-
winy winds through cool lanes of even
denser redwoods, sometimes unbroken for
stretiches of 30 miles, Shafts of subdued
light ricochet through lofty branches and
form hgures like these of vour schoolbook
peometry. A “peace that passeth under-
standing” descends even upon the motor-
ist, who cannot speed if he would because
wise roadmakers have twisted and carved
the highway to avoid stately groves

"“Why do these trees live so l-nug;‘" 1
gsied 3@ forester.

“Redwoods are immune (0 any Ellling
fungus of consequence,” he said. “Their
durnble heartwood resists rot] their thick
bark resists fire, and cushions the tree
agminst abrasion,

“The redwood’s three worst enemies are
man. sterm, and itself, when it gets Lop-
heavy. And have you ever seen two (rees
fighting? You can hear them far away on
windy nights, growling like wild animals
as they rub and grind together, tearing each
other's thick hide, or hark."

While the redwood resisés fire, it 13 not
fireprocf, A park superintendent tells of
une that kept burning for four months.
Nighs warnt, “Une tree can make a million
matches, but one match can destroy a mil-
lion frees.”

One night we drove head on into the
sight of a lifetime, a redwood forest fire.
Trees 200 fest tall were pillars of Rame.
Linfty tongues of fire crackled like machine-
gun shots. We climbed n hill and saw
=cores 0f acres of Aames flaring up into the
smike-Dluckened sky.

A few davs later we drove back that way.
Underbrush was charred bark of the trees
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was singed, bul not a redwiod had fallen

Truces of worse fires of n hundred, five
hundred, even 4 thousand vears ago, we
c<aw Inter at a Jumber cemp. Por new
woodl enfolds the burns, the tree lives on,
and the sawmill suffers from the imperfec-
tion when Bnallv it 158 cul down.

Evervwhere vou see examples of the red-
woods' amaxing vitality. At Scotin they
built a bank with redwood pillars, the bark
left on.  For months they had to keep clip-
ping off the sprouts from the First Na-
tionals Grecian redwood columns.

Elk River we counted eight trees
srowing from a2 redwood log.  They were
limhs, technically, but tall and straight as
an elm or spruce. One man runs a busy
gift shop in o hollow, living tree; once they
raitied a still in monother; ond from a third
chased out eleven men in a poker game.

Native zone point out old homestéads of
early settlers in trunks of trepss  Plonesrs
hived in hollow trees until they built red-
wood cabibs,

From landscaped Benbow, north through
forest-girt Dyepville, immaculate Fortuna,
and townrd Eurekna, the Redwood Highway
winds through n series of State parks and
skirts the cascading waters of the Eel River.

TREES FOR POSTEEITY

“'I'hl:* biggest real estate man in Cali-
fornia,™ Lheg. call the secretary of the Save-
the-Redwonds League, through the efforts
of which some 30000 acres north of San
Francisco, costing about $6,000,000, al-
ready have been acquired for State Parks.

Bull Creek Flat has the heaviest sramd
of redwood timber in the world. Some-
times there are Afty or more ginnts to the
acre; which could yvield a million board fest.
Cne tree north of here would build 22
bungialows.

You can hike for davs through vast Prai-
rie Creek State Pack, and forget doorbells,
war rumors, newspapers, ticker tape, and
ridio news finshes.

Inevitahly vou succumb to the spell of
peace, serenity, timelessness,  Botunists
have counted more than 800 kinds of flow-
ers here, nearly 300 kinds of mushrooms,
amd some of the 14 species of ferne grow
taller than & 6-foot man,

“¥ou even have to climb 150 feet to pick
our huckleberries," savs the park superin-
tendent, witha straight face. Then be tnkes
visitors to redwoods where berries grow an
bushes in lofty crotches of tall trees.
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At Scotin we drove out of the forest
plumb into weres of lumber piled to dev or
ship, Hotel, church, movie theater. hos.
pital, bank, homes—all are buitt of red-
wood in this neat lumbering cliy,

Behind his redwood desk the president
of the hlg company talked with poetic fervor
about his favorite trees, the need for selec-
tive logging, the wisdom of not cutting
tress along the highway, The days of
ruthless logging are about over: conser-
vitionist and mill owner discuss whether
timber stumels are worth more as scenery
or baard feet.

The Pacific Lumber Company owns ten
locomotives and 336 logeing and lumber
cars, all standard equipment, to haul logs
down from the mountains over 50 miles of
private railway lines to its huge electrically
opeeated mills here at spotless Scotin, The
g pond I8 really a emall lake, covering
31 acres.  Electric cranes shuttle over more
than six milés of track in the vords.

THEK CAME THE DANES

From Scotin's screeching sows and clut-
tering crunes vou come suddenly upon a
leviel, peaceful land of orchards and berries
wrommd  Fortuna, where local pride decrees
a flower warden for every home,

West of Fortuna les Ferndule, n dairy
city which illustrates agnin the diverse
nutionalities that settled northern Cali-
fovrnia’s coast.  When Prussia seized Schles-
Wi#j:—Hchh"‘in 864, a colony of Dianes fled
o Canada, then migrated to Michigan, an
later tn the hills of Humboldt County.
They wiere shunted down to the narrow
valley where “nothing could prow.” The
atiligent Danes soon carpeted the fields with
clover, and todiy operate buge dairy farms
with Portoguese and Ttolian labor.

The telephone book s wostly Rasmus-
sorts, Hansens, Pedersens, Jorgensens, and
other Danish namies. A clothier’s daughter
Wils wearing Jansen earrings, and homes
have memorable pieces of  Copenhagen
ciimn. I vou are invited 1o dinner there
vyl will be served with rgdgrad, fruit juice
and sturch pudding: fpdboller, meat halls:
Aully aelieskiver, apple pancakes baked in
special pans, or, for a Hght lunch, smdrre-
frgd, an assortment of open-faced sand-
wiches, geometricnlly overlaid with smiked
fish or pickled meats,

Approgching Furekn, fat meadows reach
out to Humbuldt Bay. We saw seagnlls

fallowing tractor plowe along the furrows.
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i the fog-drenched fields., Fureky i un
amazingly modern city, up here where the
redwond belt dips down 1o the sea. with
many traces of ploneer dovs (Plate 1X),

WHERE THROMIUM MEETS LOG CARIN

In a business block &5 o once-luxurious
theater, with faded velvets and brocaded
tapestries, where famous opern stars
players were brought from Broadway, via
Puttama andd San Francisco, at the bhehest
of lumbier harons,

From Eureka to Crescent ity the Red-
wootl Highway becomes o 90-mile shoreline
drive, running n and out of trees 1 skird
steep headlands and cross spacious lagoons
un. redwond trestles, Fumed for scenery,
ns well d4s for the fishing described eléewhere
in this fssue by Leonard P, Schuliz, is the
Klimath region, where Indisins still live on
t #eep promontory averlooking the long
rows of windbreaks for fishing camps and
treacherous sundbars of the river's mouth,

Here, wi the southern limit of the Port
Orford cedars, they make battery separa-
tors and Venetian blinds, But the chief
industries of Klamath center about sport
hishing—factories that can the fish vou
catch, and stores with window displays of
spoons and spinners in all the bright shapes
and] colors of women's coslume El}_rriﬂg._'a.

Suddenly from an srched avenue of the
giints you drive into davlight and the
rivthm of pounding surf; ahead Hes the
half-moon harbor of aptly named Crescent
City., Men came here in the fifties o estab.
lish n trading post for the gold-mining
camps jerass the mountoin,

AFPLY

For years the unly communication with
San Francison was by boat.  The passetier
cabin rate was $40; the “steernge’ fare wis
340, Tt cost §3 to shoe a mule’s front feet :
restaurants charged 1 for a piece of apple
pie. Once poods worth $10,000 were un-
Inaded and bought ' cash-and-carry™ direct
from the Iwach.

Pack traing of 50 or 60 mules, lad by a
bell mare; meandered through mountain
passes o carry supplies o the camps:
Under n canvas cinopy the beasts with
tilinders were loaded by packers—Indians,
Uhinese, Mexicans, and various crosshreeds;
Their profune babel mingled with the liray-
ing of the mules they ealled “Hunkin Joe,"
“Sepuaw She Ann,” and less delicate names.
They lashed to the animals kegs of nails

FIE, §1 TER SLICE
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FISHING IN PACIFIC COAST STREAMS

By

L.EoNARD P,

SCHULTY

Curatoe of Fiskes, Uniled Stales Natbone! A useim

" EARLY fishing experience was
confined o =itting on a vailroad
bridge ind coaxing sunfish, rock

|‘rﬂH. uanid catfish to take a hook baited with

angleworms, or going with my father to a
lnke anid angling from o boat for bluepills
and vellow petch in southern Michigan.
Now, after summers in Glacier and Yellow-
stone Nationol Parks, and several years on
the Pacific coast, T wom converted into an
enthusiastic fly hsherman.

Unlike many fishermen, 1 oid nor limit
my interests to the trout, but sought all
the other speciés of fresh-water fishes that
ncour in western North America, A few
of these are discueser] m iy prticle,

N} FUR ON FISHIS

In Glacier National Park 1 did not find
the celebrnted fur-clad trout that old-timers
describe to gullible tenderieet. Fish do not
grow fur, despite the rumaors: they are; how-
ever, provided with scales. spinecs, plates,
naked skin, and prickles. Some, such as
cithshes and sturgdon, have “whiskers."
but these are long Aeshy barbels, without
thi slightest resemblance to a hair,

When trout bave not responded to arti-
ficinl lures, 1 have searched the submerged
rocks, logs, and vegetation for natural fish
fonds.  The tiny clums that live in the
mud or sand bottoms of Hdees and stregms
are mot readily tiken by trowt,  However,
crustaceans, such as the fresh-water shrimp,
amphipods, and crayfish, as well as agquatic
tmsect pymphs or larvae of stone fies, May
flies, caddis flies. amd worms. moke ex-
cellent bait. Land insects, especially gross-
hI.I']'JI:Il'-P."u are attractive, o, enusing trout
to strilee when they refuse artificial hait.

The salmon and trout of western Narth
Americn, family Salmonidae, are of the
greaiest imteresl, (o sportsmen, fshermen.,
atil scientits, not only for their recrea-
tiomal and economic value, but for their
grace, beauty, aned ahsorbiing life stories.
To maintain the supply of these species,
the several States and the United Stotes
Burean of Fisheries artificially propagate
each vedr many millions and distribute the
egps, fry, and young fish to the streams and

lakes, in some cases dropping them irom
airplanes (page 212},

In addition to this restocking, some
sireams in western national forests aml
virhs have been improved by the estab-
ishment of environmenis altractive to
trout. Covers or shelters have been built,
and current deflectors: have been tnade. of
stones, Iogs, and brush, causing pools to
form, In streams with soft sand bottoms
little. food grows, but on gravel or rubble
much cleveli so0 that devices to remove
the sand and expose the gruvel greatly im-
prove trout and salmon hobitals.

Clearing streams of snags and brush or
straightening them to enhance their heauty
15 & misiake from the fisherman’s viewpoint.
such chunpes remove the natural shelters
for fish and for the production of fish foods

Salman fisheries extend from Monterey
Bav, California, to the Yukon River in
Alaskn, and westward to Eamchatka and
northern Japan., In North Amerien alone
the gvernge annual pack of canned salmon
exceeds nine million enses (48 ome-pound
cans o the case): and usually more than
four-filths of this 5 canned in Alnska,

The total moarket value of fresh and
canned salmon caught in North American
wiaters in the last decade goes bevend o
hadf Billion dollors.  "This tremendous fsh-
ery, which took nearly eight billion pounds
from 1927 to 1936 and gave employment
to thousands. is confined to five species of
Pacibe silmon (Plates VI o X154

CHTROOR A DETTEN MNAME. FOR SALMAGON

The pame “salmon’ wis first ased in Eu-
ropie for the Atlantic salmon ( Safmo selar ),
closely related 1o the steelhesd trout of the
Pacific coast (Color Plate T11). Unfortu-
nately the term “salmon” was applied to
these Gish of the "acific, when the lecal In-
dian name “chinook™ would have avoidisd
confusion with the wholly different Atlantic
salmon,

The spawning migration of salmon is
angdfromous, or from the sea to fresh-water
streams.  This is the reverse of that of
fresh-water eels, Awmpwille, which have »
catndromous migrution, or from fresh-woter
streams to the se.  In the Yukon River
the lnte D O, H. Gilbert discovered that
some chinook, or king salmon | Plate VIL)
go upstream about 3 000 miles.  Their mi-
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COSTLY FISH "ESCALATONS] HELF SALMON PASS HIUGE BINNEVILLE DAM

Blocking of the Caluymbda Hiver by a vast power project threatemed the salmon ddastrs. 10 the sl
| ool reach they spawmmne gruumdds upstream the myriad plmon mos Woulil be reduced. So United States

cridn
Lrmy angibcers, hssksled by binloghits, plaobe] this irbate ssstem of Gzhwaes and fisli elevalom that epst
more than 9 and & hall millon dollarnd. Frem high in the alr, the thoee oo Yladders” un which the salmon

can swim and jump, ook ke curving staircasen. Crozse walls divide these flumes into “steps,” ach 40 foet
witle and 16 lect leng, and one oot higher than the next below (page 199). Two of the fishways corve g on
Bradiond Taland. ane Drom the food of encl dam, and untte, halfway, to eonfinue 53 a single pasenge (cender), A

Lleirdl lzaader encircles the end of the dam &t the bottom of the pletsre, Towerhouss and shiep lock nee seen abiowe
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"CEET WHAT DID YOUr THEE FOR BAITE

A lew minutes before posing unawares o Ltk =tne o rmoral ey hiowrw], the ldg tromt was swimming in swiill
waters of the Feather River ip the Sierrn Nevada of Californbe  The prize i= 0 brown trout, native to Furape,
but now mtroducod whivly throughout the United States.
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The Washington mud minnow, Novum-
brg, which would make an excellent acuar-
fum figh, it found only in the Uhehalis River
of western Washingtom. It has, besides the
Alaskan hlackfsh, two relatives in enstern
North America and one in Europe. No
doubt the mud minnows are relics of a fish
founa that once occupied much of the
Northern Hemisphere.

Abundont fossil fish remains have been
found in the Miocene deposits or diatom
biels at Lompoc, Santa Barbara County,
Californin, These deposiis contain forms
such as the herrings, flatfish; top minnows
(cyprinodants), and many species of spiny-
raved bony fishes.

(her formations, such a= those at Sole-
dad Tass, Los Angeles County, and the
Eocene Green River shales of Wyoming,
comtain a wealth of ancient relics.®  Much
of the present fish fauna of the Wesl was
derived from forms that lived in past geo-
logical periods and are found. fossilized in
the ahnve—meuhuned deposiis.

NLOCHRUCRERSs OF THE FISH WoOoRLD

The lamprevs of the wesiern sirenms are
of two types, the nonparasitic brook lam.
ey and the parasitic lake anid sea-run

mpreyvs.  The latter, which reach a length
of nearly three feet, migrate up the coastal
sireams in late spring and esrly summer
for spawning in gravel riffles.

These lampreyvs excavale saucer-shaped
nestz by picking up stones in their suctorial
mouths and carryving them a few feet away.
The tiny white eggs, dEp{mI-Eﬂ in the bot-
tom of the nests, hatch in aboot two weeks,
and the little gru.y:'_-‘rh larvae work their
way into the sand amd =oft muwd with only
the mouths projecting. Blind and without
teeth, they remain there for ubout three
vewrs; feeding on the minute plunt and ani-
mal organisms that drift near their funnel-
shaped mouths,

After metamorphosis, at which time teeth
form and eves appear, they migrate down
to the sea and then become parasitic on
fishiés, Thev rasp off the skin of their luck-
less wvictim with their sharp teeth and suck
s blond. [ have found the tooth marks
af this lamprey in the skin of the opah, or
moonfish ( Lampris regins) .t

® Sor " "'Compleat Angler’ Fishes for Fos=ads" by
lmopene Powell, m the Nirvioswag  Grosdie e
MacarNg for Aagust, 1934

T See "Treasins of the Pacific,” by Leonard T
Schulte, in the Nartosar Goocearmrue Macierse
{or Uktoher, 1934,
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The fresh-water =culpins, or bullheads
as they are known in the West, ure common
little fishes of the streams and lakes. Some
specics dare found only among stomes in
rapidly flowing water. My favorite way
of collecting them is to place & 6-fool seine
on: the riffle and vigorously kick the stones
nbout, allowing the swift water to carry my
prev into the net.  Sometimes the long-
nosed dace andd tadpoles of the tadled frog
Ascaphus also are swept into the net.

The faunas of the Paciihc coastal droan-
nge systems have much in common, vet the
species differ among the river systems and
lake basing,

Fish of the isolated lakes of southeastern
Oregon and of the: Lake Lahontan Basin
are distinctive, Some fprme found in the
Columbin River are represented by similar
forms in the Sacrumento-San Joaguin sye-
tem, but in both rivers are species found
nowhere else.

The fizsh fauna of the Ureat Salt Lake
deainige svstem i= characteristically that
of the Snake River, a tributary of the Co-
lumbin., That of thE Fraser River is similar
to that of the Columbin, too,

In none of the strenms west of the Con-
tinental IMvide in the United States ocour
endemically such species a3 the paddlefish,
the bowfin, the pirate perches, pickerel, the
gir pike, darters, and vellow perch. But
such fish as the cyprinids (minnows and
dace), centrarchids (hasses and sunfish),
the ling, sculpins, trout, and whitefish, are
found on both =ides of the Divide.

Among the fresh-water fishes of the Pa-
cific constal streams are to be found the
largest minnow  in Norcth America, the
squawfish (FPlite V), and the largest anad-
ramous fish, the white sturgeon ( Plate V1),

In the %mnt&ﬁnﬂ Joaguin drainage
svstem oocur 40 endemic species, #% oon-
trasted with 46 in the Columbia system, 15
of which are common to both streams. In
addition to the endemic forms, 15 species
have been suceessfully intreduced nto the
Columbia and 19 into the Sscramento-San
Joaquin, 17 of which are reported from
both stream systems.

=onith Fork Golden Trout
(Rulme aewe-bonils )

The golden trow of California was named for
Agua Bonita Falle {now Volcano Falls) in Vol-
cani Creck (now Golden Trout Creek) umnder
the suppasitien that the first specimens came
froin there. Actuoally, however, the speche
wis found originelly anly in the headwaters of
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A FAT BALMON TTAKES STHDS

Tin e b the Brosad Gsh Bdders sl Boaneville Dam oo the Columbia Biver, o
avhag atarease
pool to poal and alio pours tieaugh submerged  openings in the

Most fiah prefor (o swim throogh the underwsiter Eaps ruther

shapely swimmier leups over & rised in (e *
cascades frmn
|srtition willy
thatt leaps over the chute =8 this one 4 doing

the South Fark of the Kem River. south ol
Mount Whitney, n high mountam area to whach
it 'was confined by [mpassable falls (Plate 1)

Usunlly less than 10 inches Jong, it helongs
to the rainbow séaries of Lrowl. Incking the *cut-
throat” marks, p pair of red color'bars, ope on
each =side of the underpart of the heud along
the mner edge of the lower jawhones

These beautifully  colored moumtein  trowt,
which ocour in pools and rapids. may be taken
i anv sort of weather with artiicial e ar
on hooks boftod with msects.  Duormg mid-
oy :hr.' frequent the deeper pools, fving
the shadows of overhanging rocks.  They Jesd
an arpuatic insects, worms. amd flving insects

Phisivigengds b T . Clralenmaiiy

B LI U
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that alight wn the
stream. AQuatic
catldis-tIy  larvad
and  mudges make
U more than A0
por coml of  ther
i

Piute Trout
{ Kadtrn  seliweris |

This (orm ufl the
cutthroal  prout—
length nul muore
than 10 mchos—
was Tound  ongi-
nally only el of
the Sierra Divide
inthe small siroams
nf Fish Valley. al
the beadwaters of
=ilver King Creck.
California. above
ldewellvn Falls T
difers front ol her
ciithronts in Lhe
whsence of the
black spots on the
bothy and the re-
el Lo s b urity
of  parr marks—
vertical blaclkish
hare on the sees
( Plate 1)

The fish readily
tuke any land of
v, slmost irre-
spective of season
ar natural food
presont, Thev
girike hard amd
like other ocut-
throots. do most of
their ghting under
wiler, Thov niso
tuke hooks labed
with pileces of
grasihapper and
obthery mEects,

To reach this
remarkahle traut,
4 leftover stock of anclent Lake Lahontan,
which coversd & large area o what 185 now
Nevadi, the tmveler munt Jowmey 14 miles by
horae or on foof from the nearest automaohile
rund, Perhaps its inaceessibility explains why
it can be found today in e ooginal form, un-
muiyed with other cuttheoat trowl

Constal Cuttliront Troot
{ Salmo ciarkis )

The coastal cutthroat trout is comman in
copsial streams and lakes from Alaska to north-
ern Californdia (Plate [1). In the Coluombis
River Basin in Idnho and fn 1be northermn Rocky
Mountim Slates it i replaced by a close rela-

UPFaTREAAL

| [uigie Jﬁ.. ¥, 'Waler
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tive, the Yellow-
stoiie, oF Nshitana
hinck-apoited
Lookil  Salempd desiai
( page 192and Muate
1". | i 8.1 [ cocastnd
vitthroals whicl
Bove mugroted To
24l ol
grown Lo large &
are called localls
‘steclthead out-
hromis.”

In ¢lear, cald
mauntaln  streams
thiR froaid 12 abwin-
dant . hiding among
the rocks in nifles,
i deEp pools
under logs and
benenlh  owernang
prvg bangshies,  DMming
iy SpTing il -
grutes il cmoidler
streanis. and when
Pireedding  grounls
nre. rigchod male
and female pair off
wver gravel nffles

Fhe female ex-
EAVIATES O MIESL LW0
nr Lhree Inches
tdéap Y furning
over on her side
W] VIEROrauRl Y Thex
i hier (ol agamst
Lhit Hattam,. the
mecbiGn CAFTY ENE
her & ittle up-
giream and loosen
EENE" =1AITEI ".LIIlI .1"|l-|
gravel. The mate-
rlal disturbed o
carred downsiream

WL

RO

by the swift cur-
reml, the smaller  hickr
particles {arthesd
and ithe larcger

stoies bl o {ew  curly inll salmon rom
i hes,

Alteér soime courtship activitles the efps are
il and fertilized, whereupan the female im
mediitely covers them with gravel by dizaing
with her tnil at the upper odge of the nes
seepage Of water among the small stones of the
el Dol tom supplies ample axvged for Lhe de
volapmient of thie baby troul.  In from three to
38 weeks Lhe eges lalch, the period in warm
strepms: heing shorier than in cold

A wick or more alter hatching, and whes
the solk, or the {ood stored in the ege, has beon
nearly psed wp, the Hitle light-brown  troot
make thedr wany up throwrh the grovel mto the
sfream and soon begmn to feed on poimite or-
ganisms o |He stobes ang m e water.

Al Hegua, noithern Calitorniy, stands a packing plant where =sportzmem liring
resh—cmught salmon to be Honed
bame Ehil derd euisipht the suceuleni conlents with vour own rol amd line
bar and paar, Lhe anehng Beotherbood focks here to the Rlamatk Biver durinz thi
"The sthvery giants are cusghi by frolling from rowbos
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Plusiugrugih lep 1, Maithony Srepis

FIBHIMNO—IN A TANS

THE

Indivicdual bibeln tell the folks lmek
Frum

Stomachs of cutthronl trout show that thess
fizh in general eat whatever they can obtain
aguatic insects sich as Mav fhies, stone fiies
cidifie Hee midges, black fies, opd their
nvmiphs of larvie. land mnsects which Fall into
Lhe stream; such fresh-waler crusthncenns s
craviish,  fresh-water shrimps  (amphipods
fniry shrimp, and water feas; and Gsh oepgs
o]y those of silmon and ol

Cutihreals rde to the Oy during the warmer
sonsons; or will toke g small spimner.  In
'-[|FII1|I 1 4 ':11._' iy L | IiI'-II !I-II III_ FEEGEE AfT 0% T -
nanging bank, or among cdidics in mpids, i
almost certain o he struck. The eamy Bah
doecs mast of = fgttme below (he surfnce.
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In moat =mall atoeams e averige s is
froamt © to 12 Dhches. hul sometimes in fpege
steeams and In lakes an Sipounder i taken
The record s about 123 pounds. Many gume
lisly records change fTom Vear to year, ag sports-
men well know, The largest cutthroats feed
almost whally on small ﬁshu.

Ruinbow Trout. Steelhead Troat
{ Sl patrdnerii )

Mozt-sought game fish in the western United
States are the minbows or steelbends of the
Pacific coastal streams (Plate: 1LY,

The mmmbow trout of the Atlaniie drainage
svalem was tmnsplanted from our westem
walers, first from ceriain streams flowing down
offi Mount Shiasta in northern Califoenin, but
Later Troms Oregon and ‘Wachington, Now the
several breeds are =so thoroughly intermixed
that ichthyvologists tio longer can detect the
pnatomical charncteristivs of the rice from the
Mount Shasta refon.

Ruinbow trout are  widely distmibuted
mistly  because of the :|.rI:u.1!.1:| of fsh cul-

LUn=sLs,

The difference bebween a ,-.Lr_:!h:.ul and n
minbow 1s pnmuml.h' in halit, since there is
it one species.  The seolhead lives and grows
o a large size in salt water and then reurms to
the fresh-waler stpeams to spawrn. Jt has o
steel-blue or gray back ond silvery sides. The
rainbow does not go to sen nl all

The spawning migmtion of steelheads were-
ally occurs in late summmer, aulumn, or winter,
the epos sometimes being deposited a3 late as
early spring in saucer-shaped nesis in the
gravel riffles of streams.

Dt. Padl R. Neodhnm, of the United States
Bureau of Fisheries, and Mr, -Allan C. Tall,
MHvision of Fish pnd Game, Chlifornis, found
that after some courtehip activities the eges are
laid when the female drops hack in {he cemter of
the nest in ite deepest part. - The male instantly
moves imto position pemllel with fhe female,
and eges and milt are extrided at the sime in-
=tnnt, the whale process requiring nol pach
mare thaty two seconds.

The eggs: are covered in the  same manner
as those of the cutthroat trout | juge l'J'I |, mned
after & few weeks lhnligtmg emerge from the
gravel, They stay i sifeam fof ol leasl a
vear before going to seq

My ence in fishing for minbaws and
steelheads in Glacier and Yellowstone National
I"arks Indicntes that a v mixd abobl nine fe
lomg is best.  The line must Be heavy enough
to carry the lore and lvader to the distance
detired in casting ;. and the flies most useful
are Roval Coschman, Groy Hackle, Hlack
Lenial, and one or twe othir designs on about
o osize-12 hook. Of course a reel and other
cepufpmend are  necessary, (but the amalewr
itonel gneler can have greal sport owath oo
mulest iy prfoe] onitfit,
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In the Skyvkonmish River of Washinirton
heavier rode are needed  for fishermen there
have faken many 10- to 20-pound steelhentds
The lurgest thus far recorded was 42 inches
long and welghed 2654 poknds

Yellowstone., or Montana Black-
spotted. Trout
| Salnie lezigsg)

The Yellowstone troul (Plate IN), only
mame fieh i Yellowstune Lake, 8 closely -
Inted Lo the coastal cutthroat (Plate TIh. but
hire fewer antemior and morm muﬂn! tlack
spofe. It bs common i Cthe mountiom strepms
of much of Britsh Columbin and the northern
Rocky Mnu:n.t.niu Stalies.

In i these porgeots troit Lake
neurfy any kind of bait.  Yellowstone visitors
with hook and line cateh anpuslly  sevoral
thousand of un aversge weight of threequar-
ters of a ol Sometimes i ds '[,l-ltﬁﬁﬂﬂf L
catch a trowt in the cold water of Yellowsione
Lake and, withaut moving 4 step, boll the fish
m 4 hot sp o the shore

In the Flathesd River adjoining the west
side  of Glacier National Park, this black-
speitted trout ks caught by hundreds of visitors.
some hardy epthusiasts hike up to the bewd-
witters of the tributary Creeks or te mountain

Inkes where fishing cannot be excelled. There
I have taken on o fly ten 1-pound trout in a
lftle more than 13 minutes. An 8 or 10
pound cutthroal s consideres] of record siec
The fish spawn in May or June in the
smaller crecks ta which the adults have mi-
as soon as the fee ie gone, In gravel

riffles the Femules dxcavate saucer-shaped de-

presstons . in which the eos are laid
The cggs hatch in from four (o six weeks ind

the fry, or baby trout, soon begin to feed
The large adult trout wsoally move back mto
the lnke soon sfter spawsoing, leaving their
progeny to the cure of Nature, Perhaps if
they stayed with them in the stieams they
would begin to ent the little fedlows they so
carefully planted as eges in Lhe nests,

Threespined Sticklehack
(Crasterpdeny aenlealies)

The stickielucks, familv Goasterosteidae, of
which thofe ore severnl speciés: in both =all
amad (resh wnters, mhahit the Northern Hemi-
sphiere.  The three-spined stickleback, fourid
m A=, Europe, and North Amenca, @6 &6
named because of the sharp Bsolated spimes on
the back., Other iﬂd:i.l:'.'l.lﬂﬂ‘.{- have from: five

ta twelve or more such spined (Plate TV ).
Evervwhere slick|s are. known  for
thelr ability to build nests from avallable
vegetatiom and débris, with froml and back
cotrances leading to a tubular hallway. The
male alome bailds the =mall nest, or bareel-
shupund house, oul of “vegetable bricks" anl
cements them together with a sticky,
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Native only in b lew sinall streares of Figh Yilley, i Apioe Coonty, eastern Califaraia, (he praceiul
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ey mile-and a-halk high waters of Keen River, oear Mowny Whitner, Califomias  Like the Piote. i
retapns Uhe parr markings, or doeck danbs, b miatereity, Both are hord-felting game fsh, sl
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o VILLEWYETOONE TP AEA & in AL WHOPFPER 3AY =5ATCH YOoU'R LURE

Lo streasnis gl lakes tlieseemtlisir e porks samil sibacent fegione b fomigd the Y RLLovwsyose T Bt
| Sadertar decovrr ), one of the mitmerons species of cutthroat {(Plate 11

B 9 sthisiis] Govareaiidile Scarlers ‘mihtings vy loshlice 3 orayamg

vy UADEEWATER ARCIHTIITTELT GLARLSD T Heldind=0 T AT RRLY AEST

Tiny mmale ThEere-cirnwn Sy gy, iinsceg | fredfrmofeour adaedarfionh binlils & hoese ol Wes of rdsiks sl

tanlis of water plants. Cementime s done with a sticky sabstinece secreted by specd glands,  Severul
feritales lay thewr ey < within fhe gest, cach deposst being (ertihized motarm by the hony goalyganest,

Ly



FRESHOWATER DESNTEENS OF THE FAR WEST
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WESTERNERS CAN THUTUITLLY DODAST OF MINNOWS THREE PFEET LOxd

ey have only o poinr 1o the toothless Saowsunyto Poke v foebeffus groendrs, apper threel, of
the Sacrimento-San Joaguin Kiver systein of eentml California, and other sranlar sgecies of sgugefsly
i lalntiig the Colerado and Columbha Hivers, Al are vorsctons fepders. sery destrmetive ta othee bk
l1iwe Adfn confined Do vivors G i pecond Torgest State 18 the Sacuaweno =vesen § Crfosfnmis i e
denfdin, lower trg), o bottom fecder with a “wvacoum eleaner”™ month that deaws io small adguatie
aTiiinals ded alpsne
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S RING [PRAWS TTTE SALMON MTORDRES FROAM OCEAN DETFFTHS T RIVERK AOUTIES

In 1936, the Pacitic salmon fibery of the Lnited Sates and Alanla ranket] secomd amonge all com.
aierec] species o veluome of the cateh, aod first imovalue 10 the Eahermen, Eyvery véur, o sail water along
the shites ol gortheastern Aspl, Alasks wedern Botish Colattibis wmd the United Stiates as bir genee by
s cotiral Calltornis, siblims af the splenudid fub are caprured m seines, nets, aml witly ook and Lise.
Twir of the woal valmbbe are thy Cmixoni (Cwcardywcihor Sefimeedsclin, upper poord, lacgeat of Pacitic
nilmions. averaging about 22 pounds, and the Sieven (Cadorieacdat Sainfch, |owet Twa),

Vil
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Ty |
STk ooieEl 1" Ermibiwig | Fl aimbigaiii Lo W i

U HEACED THE SHEHALLOW TTEATINWATERS, 8 AL UIFL RS ML LLEAE LA A LTS

(s W AY R W e=rryve Qo =T S al b-watrer itiEe i FLAE o lies of many rovers bilocked By
Loostly 1 for 1 all-wa roftfe i wpper T

dams.  Sodrteliime between the third and seveénth vears of ther hite, aml between March ami November
st salition swarm hock to [Fesh wiler bo Feprodioce.  THis REu Sapston (0 Mseoedorscleg serda) o tfera
IS £ it sitice- it A w il sh Elreaine tribieary i lakes, Snon after enterging rom the epes, the soung
rrove down 1o ithe lakes for -a one=to-pthree-vear stapoyver helore going o sea.  Thhas species 15 Hosch
sanght giivr because, when canmed, its Hesh et redd anmdd eapecially flavoraus,
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AFTER ETAWERING ON GHAVEL BEDS ALL TAWCIFIC SALMON DIE

freeh water, the females scoop omt shallow depressions in which he
simuoltanconsly, the mules shed theie ferrilizing milt over the spawn.
Savilledt of otr Pacihie speciés
vy of

On soitable riffles i clear
Phogands of egis are depodited
Added by the streamn, the fish cover therr nesta with a laver ol grivel,
the Piss Satsioes (Owdordmrins eorbuachas) sprwns in small streams not far above tulewater
||II'- i-.l!ll|1 mtdl il |||I' "R TRRa8 '-|||'_':|-||| III"'.'Ill':' N r,l|!|||.:r-_=|||;' o the 5can few midinihis '_||'|.|lr FTOE TR [ron Ll
From the lump O the back oif the breeding makes, the sapecies i€ olten called ' Do phael,

X
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FRESH-WATER 1M

2 Natimal Licographis Soair) Pibrting Ly Flualisse Wurasama

FAEY BALMON GROW RAFIDLY AFTER HUNNING DOWN TO THE FOOIREILLED SEA

"'-“'-'nr"'l-'lll-! syntslie. Gf mll saRECHES IITEETHLE L Wil aliet aprimlitiE Inom 4 tew monihs toothree

vears ih the rivers or lakes.  Feasting on lierring, anchovies, aml other small figl, or oo the aliertscdsinig
: '“"II arpmal CIFEZRENIRTTIS ol Q0 aeCedikn .Ill'-_" L ' I_'l FI_'.I_"II |'||:||||. [ A H I fodtrsal fas tlie |_||;r||_.|_.|.; AT
i apecres (P late VI, which provide excellent sport when Bisoked o = Rrakle, The i Satae

Chwrerapnekns dvtal s marely talen by the rod-and-line fisherman,  Upon enterite fresh water, the

male salmon develops a loselied vpier taw

Al
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BTRANGE 5 THE ST BETWERN A THNCRESS TITEROIXE ARD AN AMERICAN FIsl

Arter the Binghsh towelist vidited the Umted States, there was a crage for the pink-flowered calico
strpiposed 10 resemble a pEttern worn by Dolly Vardedn, the ively, boghtly dressind characterin Sarsafy
Nudre, Hetr 10 her fameo ta the relsspotted Doy Vamnies Tuooe {Sadvedinns purfva)  common in
Pacihe ooastal streams sl lakes, Thes shipels fish s et the equal o gameness of the eutthriat Or the
eminbow tront. 1t s a wweeacioos feeder, devouring the naturgl foods and young of preferred specres. In
Alaska. Dully Vardens are destroyved by the thonsimds every vear becase they feed Lorgely on salmon
virws amil lryy bsunties are pasd on thedr tails.

X1l



FISHING IN PACIFIC COAST STREAMS

threadiike secretion from his body, The nest
13 concéaled dn vegetation of N rofk pools
whete there i a moderate flow of water.

The mule continually goes in and out of his
house, working the marie gloe from  his
hody over the inner sides, where it hordens
Upen completion of the nursery. he searches
for u mote, soid after elaborate courtship in-
duces ber into the nest, often by poking her
with his snomi Or s$fHnEs,

Aftor pges are deposited udd fertilised in
the nest, the male guards the entrances and
charges furdously agninst all comers.  Although
the mule stickleback is seldom more than 315
inches lane, he does not hesitate to dtthek nsh
two or three iimes his size.

The [ront and back entrances allow water
to flow over the eggs, the current being aided
bv the movements of the firs of the guirding
male. After the eges hatch, he guards the Uny
voung for o tme aml keeps bivem in the nest
or eradle untll they swim so strongly that he
n Jotger i able 1o take the troanis in lis mouth
and retum them to the nest

Sticklebacks are of no value 258 food for mom,
it in salt mardws, along shoees of lakes. and
{n-streams they keep down moesguiloes by eat-
ing the lirvae.  When other hsh attempt Lo
switllow sticklebacks, #s they oiten do, the re
rults are Hkely to be [atal for both predutors
gad victims.  The sticklchack’s pelvic fin spines
lock into outthrost position and thic causes him
o lodee in the throat of hiz foe,

sacramento Pike, or Squawfish
i Prychochetius gramdis

To the family of minnows and carps, the
Cypeinidae of the fresh waters of Europe,
Adia, North America, and Africa, belongs the
Sactpmento pike, aliss the squawfish, Tt and
Its close relatlves, from which it is barely dis-
tingtishable, are common in Pavibe coustal
streams feom central Culifornia to British Co-
lumbie (Plate V).

“The squawiishes are the largest mirmows of
North Ametrical in the Colorade River thoy are
sald to cemch a weight of 80 pounds. Fre
¢juently those taken in the Columlia River svs-
tieany mre nently thede fect long and weigh from
5i% o ten poumds

Theyv are vordcloos minnows with pikelike
habits, the adults feeding mostly. H nol ex-
clusively, on other fBsh, includme voung Lrou
amd salmem.  Like all other minnows or cypn-
nolids, they sre without jawtecth, bot they are
quick nough to cspture fish with their large
maotths and to crizsh them far back m the throar
by using their phardugeal teeth

Squawfish hove a poor reputation among
spottsiven,  They are greedy for salmon eges,
worms, and insects and will readily take arti-
ficial lures a8 well 4a Trogs, The young make
excellent bait for rainbow trout and bass

They are so'destructive to vourg red salmon
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in certhin British Colmbia ) lakes that the
Provincial Government has taken stegs Lo pe-
duce their numbers, and the result has been an
increase i downstream: migrating md salmon
voung.  Squiwfish spewn in the spring in the
gravel of streams and slong lake shores

sneramento Sucker
I Catogtomies oocidentaliy)

Several species of suckers. 50 called becnuse
of their pecisliar mouths, ocour In North Amers
ica and Asta. bm the Sacramenta sucker amyd
He clse relative, the coarse-sealed Columbia
River sucker, are confined to the constal streams
of western United Stdtes and British Columbia.
By protrading theie fringed, or papillate lips
these fish Teed an small organisms and plants
growing on the rocks of strenm hittoms (Color
Plute VI

Sncramente suckers may reach o length of
nearly two feet, bt average about 15 inches;
the larger ones welgh several pounils.  Besadse
of ther odd mouths and feeding habits, they
are seldom taken on hook and line. They are
nod af all gamv and are of slight commercial
vilue, except Jocally, Below doms along the
Wenatchee River. Washmuton, Indiane snag
them with hooks attached (o poles and salt or
dry them [or winter use

The Sacramento sucker spawns [h the early
sprinkg. migrating from lnkes to the gravel
of streams or from the bg rivers to the smalles
teshgtary strepms:  The males frequent the
gravel riffles at these times, usunlly in greatest

ubundance at mght. Apparently spawning oc-

curs whenever 2 female is roady to deposit ber
pges, At thie time she ventures on the gravel
riffie and bs attended by poe or more males, the
epge ardd milf being shed as the spawners.
vibrating rapidiy, <wim 4 few feet upstrean.

The pale-vellowisgh eggs are very sticky when
firat Iaid, uttoching themselves firmly (o the
stones of 'the strenm bottom.  Hatching goours
i o week or so. oand the almast mmvasible
voung make thefr way to the edge of the
siream, where they live in the shallow, quiet
wator and in protected sfoughs,  Citen voung
suckers olcur In countless nombers plong -mar-
gine of Likes. or in pools left by a stream which
his changed iz chunnel

W hite Sturgean
(Acipenser Framsmionlanny )

The white, Cblumbis River, or Sacramenio,
sturgeon, foumd in both freshoand wmarine
witers alone the Pacific codst Trom Alaska th
Monteroy, Californin, is the largest fresh-water
fish In North Amerien [ Plate VI

A specimen from the Fraser River, British
Coliinbin, meisored 1004 {eet in Jength and
weighed 1,013 pounds.  One from the mouth
of the Yakima Kiver, where that siream
empties into the Colmmbia, was 114 (et long
and weighed 826 pounds.  Near Vancouver,
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Warhington in June, 1912, the farpest on rec-
ol war cught—g 1285-f001 fenmle welghing
1,285 pounds pmd contalning 1225 pounds of roe,
which was muade inty caviar.

Now, however, the dayv of the hig sturngeons
i probably over in the Columbia River, pnd
virtunlly all the coviar sold in this country s
made from the reddish eggs of Pacific coast
salmon.  Modern power and brrigation dams
may prohibit adult fish of this stzo from going
upsireatn to depusit their eges, of, if the jour-
ney i= accomphished, the voung may find it im-
yossible to toach the sea by way of fish ladders
nelt for salmon amd trout mugrants.

At prosent the total commercial catch of
aturgeon foc the Pacific coast of the United
States is from 75000 to 150000 pounds an-
mmlly. When the country was first settled,
o many sturgean were Cotght that they were
hauled on shore and disposed of as a nusance

Sturgeons are botbom fecders, eating worms,
insect larvae, small Gshes, -=mall clims, and
aguatic plants. Spawning i sand to occur in
the spring in the lower courses of the rivers,

Eulachon, or Candlefish
[ Thaleichihys  pevificus)

Similar to the smfmon, the ewlachén, 4 mem-
her of the smelt family, Osmeriine, migrates
ity freshowater streams to deposit its eeps in
the late winter or ecarly spring. | is common
from Bermg Sea to the Klamath River in
northern Californin ((Plate VI,

Fish of this species, called locally Columbia
River amelt, occer in Februsry and in early
Miarch in the lower Columbin River svstem.
Near the mouth of the Sandy River, Ogegon
and i the Cowlitz Kiver, noar h-:r_-‘.u Wash-
ington, large catches are mode with dipnets,
seines, rakes, all sords  of buckels, amd even
wititdlow screens and woven bedeprings as the
Neh congregate to spawn in the shallow water
over gravel ritfles and sand hars

The egps, of which each female bears aboul
J0,000, hatch in 10 days (o two weeks, it the
Lirvae are seldom seen in fresh walers, nor is
known at . just what sige they migrate lo seq
Occhstonally voung fish two inches long are
mmuwd in plankton nets at moderate depths

m Pugm Seund. The average length of the
adulis [s from fve 1o ¢ hl inchies.

The fledh of these smell §s of a dellcate faver,
and highly esteemed as foml  Because of the
oily nature of the eulachon the Indians for-
meriy dried them amf ysed them for condles;
thus the name “candlefish."”  They burn readily,
giving off much hght, o little smoke, pnd an
amufesirable smedl,

After eolne to sen. the ewlichon feeds on
oceanic plankiop, small apimals and plents
flpating: In the sea wialer. The commercial
catch of the species makes up a Tnir portion
uf the three millien potnds of true smalt taken
along our Pacibe coust
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sacramenlo Pereh
i Are hnibﬁ! 3 EnferTipis i

The S:ucramento perch 5 e only membier
of the sunbsh anil bazs family, Centrarhidae

wccurring endenucally west o the Rocky Moun-

wind, It i confined o the Sacramento-San
Jouermn River Basins (Plate VI,

Presumably this fish is s representative of the
ancint fauny which extended deross the North
Amenicen Continent prior to the elevation of
thi Rockics,  Fossil remming of this feonn ore
found in the Eosenes Greéen River dhales of
W:L'uming_

The Calllornia Fish amnd Game Commission
hae foomd that imtroduced carp and catfinh have
hadly depleted the ‘-"m:r.;mr_ﬂm perch by elting
their S{ELWTIL Bfmust the perch are ol =0
pugnacious at spawning time as are their sun-

fish anvd bass relutives, the eggs and voung ore
Lm- prodected.

The perch dopot 'bulld nests on the bottom
In'sand or gravel os' do sunlish or boss, but
smwn among submerged objecis.  The eges are
hold together by o gelatinouns substance and
lnid n long stnngs, somewhat ' like those of the
common vellow perch in the Esst.  They ure
draped pver submergerd roots, old limbs of troes.
and branches sunk in Lhe waler.

This species s sald to reach a length of two
feet, although the hverage sise i from 8 to 12
inches, It takes the hook readhly and ranks
high as a game fish. T3 food consisiz mostly
of worms, insects, snil small fishes,

Chinook, or King. Salmon
(Cimcorfyncimy  Excaguytrcia)

l."r_tgﬁl'. of the species of Paciic sulmon in
the penis Owncorkyechps, (oamily Solmonidee,
the chinook, or king, salmon occurs from
northern: Japan th Alaska and southward to
Monterey Bay, Cablifornia ( Plate VIII).

Iis avernge size is abouwl 22 poonds, (houzh

a recond fish taken ot Klawock, Alaska. weighed
101 |.'|-|.I-1.tlllj= withoult the head.  Usuoally the
tflesh is a 'II"L'E'I salmon-retd, bt in some locali-
Los 1t s pinkish.

The chinook salmon wsually migrates in the
spring, Aprl 1o Jone, and another run sciurs
In the autumn, Aupust to Nowvember, the {ime
of the mirration depending an the rpver. In
thi larger rivers, such as the Columlidz, s addi.
Poren] muigration takes place in the summer,
with stragghers poing upsiream most of the time

These fith enter the smaller tributaries:
where they <cck pravel rifles on which to
spawn.  The avenige female produces from
5000 tp 11,000 epems, which, burisd in the
p.r.:nr.'l at the bottom of the nests, hatch diurng
the winter or in the spring.

The woung remain in freshowater stregms
for o venr of two, feeding muostly on apet i
msects and worms, and when o few inches in
length migrate to the sea. Thn usmally re-
turn to spawn In their fourth or fifth year.
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Plidtagtan® v M. Semsitoogg Esle=ris

10 THE REMOTEST MOUSNTAIN LAKELETS, ANCLEES MIESUE THE WARY. TEGIIT

Hecausy oo baats are avadlable, this pary in Jasper Fark, Alberta, bas constructed a rafi Hubknlsow aral
Lislly YVarden frout abound {Mates 111 and X101 Mt western teoul else readibe to the Dy, thoush bakt 14
st For eertain walern Every vear in Pacihic and Rocky Mountum Siates milljons of hateheryvoentsod same
sh wrp distributed to the mone Beavily b=hod stecams and ke Some Of the more remote lakes are stocked
v dropping parachite-equipped cans of baby trout from alrplanes (peees 212
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In the sea they feod vomciousty on herring,
snchovies, andd other marine hmimals.  They
are caught In trops. purse semes, mul seines.
gill nets, snd by ol The todal commer-
cial catch for this secies along the coasts of
the theee Pacific Coast States avermpes some
33 mullion poumeds annually, with a value of
£1.300.000 te $Z:300.000, '

King sulimon are caught on spodns, spmners,
ditad Whole heering or anrdines. wod other smoll
lishes fixed on large hooks attached Lo wire
leaders with sinkers that will exrry: the lure to
considerable depthy as it s teolled hehind 2

lsoul.

Silver, or Coho. Salmon
(Emcorhymrfns kiswtol )

Along the copstal regions of the North [
cife, from Japan to Alasks and soulhwerd to
Monterey Bav, the silver, or cobo, salmon,
averuge wetght fGve o elght pounds: s taken
comnercially by troliing: and in hpul seincs,
purse seines_ gill pets, and teaps (Tlate VIIIL

The flesh, which varies from pinkish 1o deep
galmon red, b= camned eéxtensively.,  About 20
milion pounds are taken annmally in the
United Stafes. the valoe of the eatch ranging
frotn o lalf million te nearly & milllion dollars

Large guantities of the fish coughd are guick-
frozen and . then store] I moddern
toitigerstor plants. where 1 have seen them
piled up Hke cordwoml  As rhe marker will
aleith them, they are shipped 1o the Eas
Qune coho dafmon i5 smoked, or Kippesed,
miking a deltcious peoduct.  Eggs or roe of
this speciss are wied in making salmon caviar.

Al th ihe silver salmon does not grow
aiy laree 2= the king sulmon, it Is o little 1wre
gamy when caughl on hook and line; usaslly
making several long. swift runs and twoe o
more leaps from the water, The king salmon
does most nf its fighting under waler.

The life histary of the silver salmon is much
ke that of the other Pacific salmons.  Spawn-
ing occurs in fredh-witer stteams m Lile sum-
mer and sutumn, the tme vanving accordimg
to latitude fromn Avzust te Deéceinber.  In

Aliskn the migrations occar in summer. A fter
a venr or two in [eeshewater stTeams, the
fingerlings, then from fwo to four mches in
legth, migtate to s, wheee {(hey  remain
from one 1o three sencs,  They come hack in
their foueth o Gfth velds Lo spdwn.

The ages of these salmon, a5 of the other

sl can be resd with fair acciracy from
their scales.  Durmg the growth of the seale
permanent concenind rings sre loid down in
the mutenial of which it is Tormed, In seasons
of rapid growth these rings are spaced [hrther
apart, it in winter months, when growth 15
dow ar at nstamiletill, they are doser (ogether
ane} irregular]y spacdd. Tl each eeason leaves
4 record i the schle ringe. much ad the e of
a tree is recoriled by rings of annial growth
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Red, or Sockeye, Salmon

(Cncorkynchus werka

The red, or sockeyve, salmuon, alse bnown =
bBluehack salmaon ix similis (o the other Pacific
salwons, occurring from  porthemn Jopan (o
Alaskn andd southward to San Frincisco Bay,
Califormmin. It sversges abit  Bve pounids
with n mawrmum of twelve pounds; sod o length
of about three feet (Plate TX ),

It is taken commercallv in putee seines
haul feines, fraps, sl other neis, but nat by
trafling. since it rarely stnkes bait, The fesh
i deep red and, when conned, i2 of excellent
Havor. Annually in the United States from
=, 000,000 ro 25.000,000 pounds are taken, with
g market value of 500,000 1o §1.300,000,

The sockeye differs Trom' othor Pacitc salm.
ons, I that its eggs are usuelly bivd m streams
tributsry tolakes, The voung. allet emergmg,
discend to g lnle where I'Jll::.' live from one
lo three veirs. or aconstondlly four vears. b
fore migriting to scn,

In the Like they {eed upon platkton, mostly
copepoils and clidoceruns. and oo not grow
fast unless there i b abundance of food.
They migrate (o sea at o s of from two to
spyen inchied and continoe (o feed on the
animal ormnismes making up the eceank; plank-
ton. Usanlly they stoy two to thres years in
the 2ea and retom o spawty in fresh-waler
strenms m ther fourth to seventh yesr,

Some of the med =almon are landliscked in
fkes, never going (o sew. although they could
These Lindlocked red salmen, or rediish, just
like thewr larger seagoing brothers and sisters,
engage in nocmal nest building when ummélested
by other fish,

The nests are continually changing, because
after the Temale deposits o portion of her eges
she covers Lhem with gravel, and. ac abe piro-
gressively excavates one oT morc Dow ness
st reant, siane Oof Lhe exciavaled moaterial of
the new locations covers the cem in the older
nesis—a renl conservation of encrgy.

Buth  male . and fomale defend the st
agninst imvading fishes  Sometimes when an
unweleome  mile apprmaches. be b5 escoried
away bv the male owner of the nest  The
defender will swim slowly toward the invader
atll, when 3 foot or so hway, turm nearls
parallel to him. The two then pmcecid alowly

m for 4 few vands: before the mvader
either goes hlz own way or makes 3 dosh o
the nest, Should (he Wtter happen, the escort-
NI BT May 0L gL

If the nvading meale can doive away the
originy] vwner, he takes sfon.  Seversl
males pemlly pair off with the female owner
ol 4 nedt before she has laid all ber eogs

Courtship actmvities occar, too, as part of
the breedime behuvior of rediizh.  The miple
will oiten touch his head or =oul to the
femalé’s body or move bi= bady towiaed and
sgminisl hers  Fresjuently the male will swim
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ack and forth over the female when she i
regtmg near the bottom of the nest. ur he ‘will
tudge her in the side with his soout. Spawning
eiurs in the nest, the eges aml milt being
shed at the same instont,

At one time the greatest of all sockeve
“salmion streams wis the Fruser River of British
Colintiia. The main part of the catch by
Puget Sound fishormen wos cms thee
were  migrating to this maenificent  salmon
stevam  Butb in 1913 and 1914 heawy slides
vecurred while a railrond was being buili;
blocking the migration of the suckeve to their
spawming grounds.  Up to the present the
sockeye have ot regnined their former abon-
dance in this river. even though the obstruc-
tions to their migrmlion have been removed

To remedy the lack of rebullding of the
suckeye salmon stock in the Fraser River, the
United States aod Canads, on July 25, 1937
ratified a treaty Jor the study of (his species

Pink. or Humphack., Salmon
{Chucoriynehas  gorbiacia |

Though pink, or humpback, salman are found
from northern Japan to Aluska and southward
to ceniral Californin. they are taken commmer
cially in large quantities only from Prigies
=ound northward. Th vig!  their range
they pass part of their life cvele in the s
and part in stredms (Color PMlate X5

In southeastern Alaska these fish begin their
migration from the sea in late June and con-
tinue antil late September, but do not migrate
far upstresm to deposit their eggs.  They
wsually spow in the emaller streims not far
shove tidewater, or in the smaller tributaries
near the mouths of the larper rivers

Spawning dors ot begin in the streims
the middle of August, and the frv remain all
winter, emenging from the gravel of thelr neat
the nemt March or April, when they migrate
directly to the sen at a lengih of about one
ich.  They remain in the ws for 2 year and 3
half and retumn to spuwn at fwo vears of ase

While at sen they grow to yn average of
three to eight pounds. Ao Ll-pound pink silm.-
ap s considersd record size. Thus the spe-
dies b5 the smallist of the Pacific coast salmons

It differs from the other species of salmon
in havine very small scales, even smalles than
those found an the stéelhead Lrout.

The name “humpback™ is derived from the
hump found on the back of the male while on
ity spawning icroumds. A hoaked snour Lo,
develops on the mude 85 soon as it enters Eruh—
water strewma for spawnmg.  The bumphack
1= capsed by the sudden formation of cartilagi-
nous tissues between the back of the head and
the beginning of the dorsal fin.  The hooked
sl results from mpld elongativn of bones
W its Upper part

For these and other salmaon to e of cotn-
mercial value they must be cought while on
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their way to the stream mouths before they
enter fresh water.  Their fesh loses fts Dest
flavor by the fime the humphack and bhooked
shout bave developed,

Orily abour 200,000 pounds of pink salmon
were cateht in the Pacific Coast Stapes fy 1024 -
nearly 300 million pounds were linded in
Alaskn that vear. The fish i taken ommer-
clilly in purse seines. haul seines: and Traps,
Since it does not tike the ook like the siiyver
and chinopk salimon, it 45 not considered 2
gume fish

Chum. or Dog, Sulmon
(Oncorkynckur beta )

The chim, or doy, sulimin occurs {rom north-
o Japan to Alaska and southword w the
Sacramonto River (Colar Plate X193

Like fry of the pink salmon. the voung zo
down to the sea immediately aftér they emerge
from their nests and remoain theee until ma-
turity. I their third 1o siath veur they e
turn to Lhe fresh-water sirenms pf their birk
to spawn and die.  This migration ocours in
Alaska from Juse to November,

At spEwning time they have attained o lesgth
of from two to three (vet and a weight of from
5 to 12 pounds, pever more than 16 pounds

The cureful observer has Little difficalty in
distingushing the wexes of breeding silmon and
trout, for the breeding male & wsually more
highly colored than his mate and his body is
compressed sides flattened §, while (hat of the
female is more: rounded.  Usually the snout i
sormiewhat hooked or arched in the male: that
of the female is normal.

Experienced fish culturists are alile 1o tell
the sex of spawning silwonids by feeling
them ‘'with their hands, the males having on
the underside of the abdomen two hurd ridges.

The chim salmon builds pests Gn gravel
riffles of streams and deposits its eges n 8 man-
ner similar to thol of other spech= of salmon
and trout.  Eggs and milt are discharged at
the same time, and Nature has so heautifully
co-ordinated each step i the breeding activi-
ties that the eges, or ovi. are ferfilied the
itistant they are shed.  Orherwise they would
probably not be fertilized at sl for the cue-
rend weltld earry the sperm downstream from
the nesp.

The chum salmon is not sought by sporis-
men, since it docs not take srtibelal lures oc
bait. The commercial catch is taken in traps,
purse senie. anid ofher oets

The fesh is pale pink and, when canned.
mther light vellowish. It &= especially good
for Treeming, sulting. wnd smoking. bt is of an
mienor quality when canned. In former yesrs
the chum szlmon was not taken very evien-
sively for commercial wiies - bt in more
recent times, for example . 1934, more than
73 million pounds were caught in: Alasks and
nearty 11 milhon in the States
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HAPPY LANDING IN BERMUDA

By E. Jous Loxc

NE ik spring day | walked down

n long ganeplank at Port Wash-

mngton to the flont where the red-
winged Hermuda Clipper was migored, With
a score of other passengers T went aboard
through a hatchway near the tail, Each of
us was gssigned to o8 seal preselected ne-
cording to our weiehl,

The engines opened up with a roar that
became 4 dull, steady whine as we lifted
graceiully from the surinee mml whesled
over Long lsland., Climbing steadily, we
anared above country éstntes, ruck farms,
andl finally the nurrow strip of white sand
that wits to be our Just seht of land until
we riised Bermuda's outer reefs, nesecly 773
miles southeast.

After the first hall hour’s novelty of Togk-
ing down 9000 feet on a sun- and clowd-
dappled sea, most of the passenpers began
e redd, and one or two dozed.

Presently the stewsrd spread the table
for luncheon, a four-course meal that in-
cluded olives and c=lery, hot mushroom
soup, chicken & ln Maryland, salnd and lee
cream, followed by coffee and mints. "[his
is the famous "300-mile luncheon—the
distance covered during the serving. The
big Sikorsky (542 B) plane rode so stendily
that not a drop was spilled.

For some timo ufter lunch the sea was
hidden by an undulating blanket of gray
vapor, but once, when the couwds opened
up, we saw the liner QOueen of Sermuda
plowing a white truck through the blue sea.
From our dizzy height the 22 000-ton vessel
seemed & foy ship.

“The Oueen left New York vesterday
nfternoon and she renches Bermuda tomoe-
row morning,’ the steward told us.

Breaking through a mottled ceiling of
clouds, we saw far ahedd of us a dark patch
on the horizon, Bermudn.  But my gaze
wis drwn irresistibly below, for we were
now over the outer reefs, those dread
barriers in the dayvs of early sailing ships
and later Bermuda's bulwark against ma-
rauding pirates and privateers (pp. 216-7 ).

There was scarcely time for a glimpse
before we were coasting down on the north
shiore, with its white-roofed cotbiees set
among green bills and gardens, and all tied
together with ribbuns of coral road,  Skim-
ming past Government House and the white
city of Hamilton, the capital (page 232),
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we glided over the still harbor and settled to
a stap in o cloud of spray opposite the steel
hangar and concrete ramps on Darrell Is-
Lind (page 233).

While mstruments were being checked
and baggaze unloaded, 1T had a chance tn
lovk at the base which Imperial Afrways
has built here in preparation for the domy
when Bermuda maoy be a stepping stone
on a Middle Atlantic air route to Eurtpe.
Cither bases are planned for the Azores and
Lishon, Portugal *

“wy BEOKE A FECGEDY"

We hroke the record!  Pan American an-
nounced it officially ns 4 hours gnd 14 min-
utes—46 minutes under the scheduled five-
hour Port ‘Washington-Hamilton run. A
launch took s to the Hamilton wiater front.

Breakiast in New York; alternoon tea in
Hamilton!  In pluce of automobile horns,
factory whistles, traffic lights, skvserapers,
subwavz, and hurrying throngs, there was
the clippety-clop of horses’ hoofs, the jingle
of bicycle bells, carriage drivers wearing
pith helmets; “bobbies™ directing trafc
that keepe to the left, husiness men in
shorts, veranda cafés, the dazzling cleanli-
ness of pastel-colored buildings and low,
white-roofed houses,

The Atlantic has few =lands; none is near
Bermuda, The sed hereabouts quickly drops
off into depths of from 12000 to 135,000
feet. 1T Bermuda were lowered only 300
feet, it would not show on' the map.

"Why is Bermuda?”™ Geologists reply
that its aeolian limestone hills and coral
reefs rest on the top of 4 submarne volcano.
Delicate staliictites and stalngmites in Ber-
muda caves have been forming undistorbed
for an estimated 100,000 vears or more.
Almuost all of visible 