VI.—REPORT OF OPERATIONS DURING 1872 AT THE UNlIEIé
STATES SALMON-HATCHING ESTABLISHMENT oN TH!
M'CLOUD RIVER, AND ON THE CALIFORNIA SALMONID
GENERALLY; WITH A LIST OF SPECIMENS COLLECIED.

By LIVINGSTON STONE.

A—INTRODUCTORY REMARKS.
1.—ITIE SALMON-HATCHING ESTABLISHMENT ON THE WCLOUD RIVE®

SAN FRANCISCO, CALIPORNIA, December 9, 1872

Sir: I beg leave to report as follows:

In pursuance of your instructions received in July last, to proc,?
without delay to the Pacific coast, and malke arrangenients for obtajni®
a supply of salmon eggs, I left Boston on the st day of August, for &
Francisco, with this objeet. AsI wasdirected in your subsequent JetterS
toobtain, if possible,the eggsof the Sacramento Riversalmon, I setmysel
at work at once to ascertain the time and place of the spawning of theS
tish, bat, singular as it seems, I could find no one in San Franeisco who was
able to say either where or when the salmon of the Sacramento sp«'l“'”C‘ :
Those best informed in regard to fishing matters, advised me to 100‘"“,e
at Rio Vista, the chief salmon-fishing ground ot the Sacramento. Thls
seemed practicable at first, but, on exainination, the water at Rio Vist
was found to be wholly unsuitable, and this place was given np. Tor
tunately, a short time after, I was introduced, through the kindneS'S Y
Hon. B. B. Redding, a member of the board of California c()mmisSIOfl'
ers of fisheries, to Mr. Montague, the chief engineer of the Iacific Rail
road, who showed me the Pacific Railroad surveys of the upper wate ]
of the Sacramento, and pointed out a place on the map, near the june
tion of the McCloud and P’it Rivers, where he assured me he had seo
Indians spearing salmon in the fall on their spawning-beds. This I’Olu_
is one hundred and ecighty-five miles north of Sacramento City. F(T_
lowing this clew, I proceeded to Red Bluff, the northernmost railway sty
tion of the California and Oregou Railroad, situated fitty miles from t
McCloud River. From inquiries made here, 1 became so well convince
that the sulmon were then spawning on the M¢Cloud River, that a8 500
as supplies and men could be gotready 1 took the California and Orego?
stage for Pit River ferry, two miles from the mouth of the McClow™”
Woe arrived here at daylight on the 30th of August. Leaving the stag®
at this point we followed up the left bank of Pit River on foot, t0 tho
mouth of the Mc¢Cloud, and continued thence up the McCloud River.
a'distance' of about two miles above the mouth of the river, we cnllls
upon several camps of Indians with hundreds of freshly canght :ﬂmlmo‘h
drying on the bushes. Salmon could also be seen in the “river it suo

ed
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Iel;;:)er;tﬂ'l@t we counted sixty in one spot, as we stood at the waters’
& next t‘l‘l as evident t.ha-t this was the place to get tllel)x'eefllxlg fish, z‘u).d
Wag n;)t ‘ Hl’g was to find wutpr to mature the eggs for shlpmgnt. This
& Sprine %0 ‘easy a ’r-zm:k as finding the salinon, but we at‘]asb dxscpvered
Use t.higi stream, flowing a thousand gallou's an ho‘ur, which I declded to
U-t::hinbr season zt't leas:t, and on the morning otj bep"cembgr 1', 184?, the
Were 1o {,'~\\'01']{s of Fhe first szl-lul‘()ll-bl'ccd{ug .s:tal.non of the Unl't.cd States
MCClou((:iLtm‘l on this .strca-m. The location is about' three miles up tho
Qighty.f ‘Rlv.er, 0_1'1 its left or wester.u bank. 1t is one hundred and
- m{;? lfnles from Sil(:l.‘a.lllcll.t() CI(':Y.; t-_hrf:e hlmd?'ed and twenty-
iy g -l.ts h"um Sau Francisco via Pacific Railroad; four hundred and
il rl‘(,(, miles {rom 1’0rt-la‘1fd, O}'@g.i two )hun(‘h'efl a‘-nd seventy-two
niles f_1.0m 0&1{1:}11(1, Orcg.i ‘ntty 1311105 from h'cd Dluff, E/&l!..; t.\f*enty-t.wo
o, stl'm?l Reddmg,'()ul. The p('uut; se}ectcd ison the California z.md Or-
Wilyp, dge-yoa-d, wln(fh, at the .tnne of our arrival, counes:tc(l with the
ing ‘jd ilt‘ R'ed Bluff. The railroad !ms.now bce.n ‘contmue‘d to Red-
. 11'1:) and it Iy t-]nougl'lt that next year {t will run \vthm ten miles of. the
Were ‘“~bl'e‘ed1ug statmn.. ’l‘h.e spawn found in-the fish th‘at; tho Illdl:l-l‘lS
°Spearing on owr arrival indicated that there was no time to spare in
Ezitr“llg ready for t'he lmtc‘-h.iu g«}\'ork‘. We w(.zre twent‘y'-ﬁvc 1:1i1e§ f‘rom -tho
l‘OmLSt town or village, fifty miles from a railway station, over ?11t;y miles
an available saw-milly and in the Sicira Nevada Mountains, where
wii)ltnule-temus bz.l-l"eb" l'nude twenty miles a day \vitl% sulv\plie.s_; but we
late] FO worls, and in fifteen dnfys we had a nguse built, filtering t-anl‘;s,
“ng apparatus, and flume in perfect ranning order, and on the 16th
Cptember were catching and corralling the salmon. There were but
“11‘.(3(3 of us, and every day for a week the mercury ran from 105° to 1120
’ 1_" the shade. But although we worked so expeditiously through the
nmm“g sun of those days, we were too late, The first few hauls of the
¢t showed that the salmon had spawned.  In fact, the salmon begin to
BB:‘VD.iu the McCloud River some time in August, and are through
“\:mug, or nearly through, by the 12th of September. ‘
Ve eanght plenty of salmen in the seine, but only rarely a femalo
5011121 Ova. By hard fishing, and‘ lmuling- the secine every nigl.nt and
etimes all night, we succeeded in capturing bwenty-six salmon, includ-

Ug oty sexes, in spawning condition, by the 28th of September. On
r;i,e Night of the 28th, at midnight, as the returns did not seem to war-
1t the expense of handling the scine, I stopped fishing. Of the
a“)'e“ty-six breeding salmon caught, twelve were females and yieldefl
out 50,000 eggs. Of this number 20,000 were destroyed by the terri-

¢ lfeztt of the last of September; the mercury on some days reaching

S high as 1120 in the shade. The remaining 30,000 did well, in spite
See::any dangers from sediment, and from a fungoid g.rowth which
Gousted to })grmeate the brook water on hot days, and which rendered
ady, ant vigilance necessary ; and on the 12th day of October, the most
auced eggs showed the eye-spots. By Iriday, October 18, all the
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eggs were ready to pack for shipment, but owing to miscarriage Of'ﬂ'
letter the moss which was to be delivered on the previous Tuesday 1
not arrive until the evening of the following Tuesday. On the nes
day, October 23, the eggs were packed aund shipped to Sncramouwj
where I placed them in charge of Welly, Fargo & Co., by whom they
were forwarded East on the 25th of October, 1872,

2.—TIIE LOCATION OF TIIE SALMON-BREEDING STATION ON THE
ACLOUD RIVER.

The location which-has been selected for this station seems to be the
hest, all things considered, that could be found for obtaining and mattt
ing for shipment the eggs of the Sacramento River salmon. Althoud
I made a careful exploration of the whole course of the Sacramed 0

River, I found no place which seemed to me to possess equal advantage®
The mill-brook at Tehama came the nearest to it, but at Tehama the st
mon spawn so late as to throw the transportation of the eggs into D_c'
cember, when there is danger ot snow-blockades on the Pacific Rat
road; the rainy season commences at Tehama while the eggs ;11'6?
maturing, and renders the brook liable to become roiled by the rains?
there is a mill on the stream, the operations of which would interfere W”;'f
the water-supply of the hatching-troughs; and the fact that Indiat™

Shinese, and whites congregate there in great numbers to kill the $&~
mon, makes the néighl)m:anOd anything but favorable for the deticat® -
work of maturing salmon-eggs.

On the other haud, at the McCloud, the spawning period is such a8 L
place the transportation of the eggs at the best time, viz, in 00(:t01"9r
or November; the eggs will be shipped before the rainy season set$ ’"_’
and if it did rain, it would not disturb the water of the McCloud rive"
which it is proposed to use in futnre. There is no mill nor a-n_yt]lllls
else on the McClpud River to interfere with the water-supply, and, Jastly)
this river is wholly free from the rongh ncighborhoods which are fot?
on the outskirts of a town like Tehama. The Tehama brook has the 0*°
advantage of being halt a day’s travel nearer Sacramento, but 1 do no
think this a suflicient offses to the other advantages of the pwsell
location. .

3.—CHANGES PROPOSED FOR ANOTIIER SEASON.

I wouldrecommend that next year the house and all the hatehing ﬂl’p‘qf
ratus hemoved down close to the edge of the high-water mark of the riveh
where the scine is hauled for catching the parent salmon, and that t
water for hatching be taken from the riveritself. This can afl be done d
a very inconsiderable expense, and the whole thing will then be very CU”]{;
pact. The fishing-ground, the dwelling-house, the corral for the I’ﬂl'o'“l
salmon, and the hatching-works will all be elose together, and a vast ded
of labor and risk arising from these departments being separated, 48 they
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Were thig

Id; Year, will thus be saved. Last fall, when the works were put up,
did g,

S I:nofv enough about the I\Ic()!ogd River to 1‘is‘k t‘,he propos_ed ar-
very desiln Si the worlfs, but I am satisfied now that it is both §nte and
Sidog 0(;;111‘1. }e. By this n-rrzm'gemeut other ad .-'uut-uges are ga?med })e-
ite qlml)fujtuess' and convenience, for water will })e obtamc‘d in mfhm-
or t\\‘o:: ttities, ot' ‘zm even t'empe. rature, not fzu'ymg'over 11\'0' dmfg%‘ees
Ay oy ‘nonths. The water is as cle:(u' as erystal, and is never roiled from
hig c:)l ;e }vllate\ter 50 as to depf)sw dangerous sedl.m(?nt;; :~1‘nd l‘nst-lt\',
not gro‘ ' W ate}' ot.‘ t.he M(_:Clmul, w1t‘h a tem['mmture of 480 t(? 050‘1"., will

W the insidious fungus which continually showed itself in the

warn ; . .
cl:““ water of the hatching-works of this last season. With these
Auges nine-tenths of the trouble and dangers of the past season will

e .- ® . . .
o ta‘V01ded, and I sce no obstacles in the way of yvery large success in
alnin g salmou-eggs at this station in the future.

4—wiy MORE SALMON-EGGS WERE NOT OBTAINED IN 1872,
The

" simple reason why more eggs were not obtained this season was
¢

-t

)&f::lS(? the S:L]lll()l.l had spawned at t_lm head-waters of the Sacra mm}ttf
hligh: llt was possible to get ready for the eggs. A s.ubs(equcnt cifort

wve been made at Tehama, but the lateness of the scason, the
u.“cel'taint-y of the results, and the reduced condition of the appropria-
O, were sufiicient to diseourage it. :
\as {t{101lg']| 80 smflll a return in the u.ctl.ml mu.nber of su}mon obtained
can l)%cu derived tr.om the outlay nt_mndmg this (_)ut,erprlse, the mouey
ale J““'(“.Y be cr.msulerc(.l a8 u'npmht..'lbly spent, to%' anothor :}-ud_ very
op(x;l.ll«.tt;c mturn'ls to bf’ found in the actual 1)1"cp:u';1tlo.ns made for fature
PPTationg and in the information and experience which have been ob-
"".“0(.1,':111(1 which, in the writer’s opinion, are worth all they cost as a
8Ride o future Iabors.

.

5‘_\00ND1TIONS OF TIATCHING SALMON IN CALIFORNIA COMPARED
WITIL SIMILAR OPERATIONS AT TIIE BAST.

The conditions of hatching salmon-cggs in California are wliolly dif-
bront from those which present themselves in similar work at the Inast.
At the Bast you have to guard against cold ; in California you have to
gl\t‘;d against heat; at the East you can usually find a good spring in‘ Q
Table locality ; hereit is out of the question ; at the Kast a brook will
:f‘gll i,.\"ans'\vcr the purposes of hatching-water in t'.hc. ubseuc_e of a spr.ing;
at t};l m‘)rma the brooks, as zL.ruI(}, are wl‘}olly u'nsu‘lta.l?le .101' hatching ;
Sl)awe ]‘msttllc eges are lmt,cl_nng in the w113tc1'; in (J;L!lfOl‘ll]LL t.h.Q S;ll{ll(?l‘l
o n the summer; aud, finally, most of the hatching work is done in
alifornia before the Atlantic fish begin to spawn.

6.—CATCHING THE SALMON IN THE M’CLOUD.

Ltried threo ways of capturiug the parent salmon; first, by the In-
tan trap 5 sccoud, by a stake-net and pound; third, by a sweep-seine.



172 REPORT OF COMMISSIONER OF FISH AND FISIERIES.

The Indian trap consists of a fence of stakes or bushes, built out into the
river, at a fall or rapid, in the form of aletter V, having the angle dowd
streamn, and a basket-trap at the angle. This method proved p(‘.l‘fC-Ct]y
worthless, as of course it must, for catching healthy fish, as this CO“"
trivance catches only the exhausted fish that are going down the riveh
and none of the good fish that are coming up. v

The second method of using a stake-net did not work on accou!
the volume and force of the river-current. I set the stake-net so as
Justreverse the form of the Indian trap,thatis, so that it formeda Jette!
V with the angle up stream, and a trap or pound in the angle. AS !
happened, it was too late for such a net to be effective, because the
salmon were all going down at that time, and none, or at mnost a "er,y
few, were coming up ; but even if the salmon bad been coming up, £h18
contrivance would not have answered here as a permanency, becatS
the velocity and volume of water in the MeCloud are such as “'O‘L
ultimately tear any such net away, in any place where it could otherwis®
be set to advantage.

The third method, of sweeping with a scine, worked to perfection. I
some of the holes, and especially in one large hole near which it 18 pro
posed to plage the hatching-works next year, any number of paret!
salmon can be eanght in the proper scason. The only objection to hatt
ing a seine in these places is, that as the boat taking out the seine t™
to come ashare again, it is drawn near the brink of therapids, over whic?
it would be dangerous to go in the night.  Thisis an objection, howevels
whicl skill and nerve can always overcome,

Wt of

7. —TAKING THE EGGS.

When we fished where the corral or inclosure for the breeding salmo?

vas situated, the salmon were taken carefully from the net as sool a8
it was hauled askore, and placed in the corral, and kept there till tho
last haul was made, just before daylight. The eggs were then takeP
from the fish and impregunated, so that by the time the last hanl W83
finigshed, and the net huang up to dry, the eggs were ready to be washe¢
and placed in the hatching-troughs. This was all very simple
when we hauled the seine at other points, where there was no place
confine the salmon, it was quite ditferent. At these places, as soon as
spawning-fish was hauled to the shore, I'took and impregnated the egf—f;r
at onee, on the beach where we were,and kept the eggs in pails of wate
during the night, till we had got through seining. It took four mel'1
strip a fish on these oceasious; one to hold the head, one to hold the t&
thefish; anda third to take the eggs,while afourth held apitch-pine tore
for light. On the darkest nights the scene on the river bank was ex;
ceedingly wild and picturesque. Behind us was the tall, deep Sh"“.w“
of Persephone Mountain, and before us at our feet ran the glezl-ll"”g’
rapid current of the Mc¢Cloud, while the camp-fire threw an urnst?ﬂ‘l‘e
light upon the forest, mountain, and river, suddenly eut oft by the de8®
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Qarkyese . . . .
*ness beyond. The flaming pitch-pine torches, stuck into the sandy

aeizlllfzt i’n\tervals‘ of 20 feet, to guide the boatwan, the dusky forms of
fishin ;)]/:(,ll Indians cwlcd around the fire, or sFowa}ly watching the
o Octb‘; 2 110 ?)et, the fislnng-bo‘ut, and t.he struggling fish, added to the
ire t(; qlflé made a picture which, especially w!lcn 'the woods were set on
impms."":l,al(-;t the snl‘m(m, \\l'as one of surpassing interest. It was quite
e.Y()ll(;lt,‘lL’ H_l Fhe'mld’st of these §urroundmg‘s, to' reflect tl'mt we were
the bugy u.z white man’s boundary, in the ]lf)llle ot t;l‘le In(-lmns, whe're
undi%‘ I‘, the panther, the deer, and the Indian had lived for centuries
Starbed,
me;ll‘):lsgg_s‘were all ta.-ken in a dry pan, :u.:c()rding‘ to the new or lil}ssian
N of impregnation, and the milt of the male added immediately.
st(i)rrt;‘a-ry to rule, I to().k a half a panful at a time iuste;'ul of one layer, and
red the eggs up with my hand, as you would sstir up a pan of flour.
fter they were well mixed and had stood a minute or two, I filled up
® pan with water, gave themn another stirring, and left them from
Uf an honr to an honr, at the end of which time I washed them, and
Boureq them into a pail of water, to be taken to the hatching-troughs.
'hen the eye-spots appeared, three weeks afterward, almost cvery egg
(r‘_;s 300_11 to 11;.1-\'0. a fish in it, which proves two things: one is, that the
o tl:lllcbl.lod will impregnate almost, if not wholly,_:t Jndred per cent.
ong lfl t";;g‘s 3 and tl.xc other is, that t.he olfl precauntion, not to tukc‘, over
ayer of eggs in the pan at a time, is wholly neealcss. In fact, I
aelle‘.’e Tcould take a ten-quart water-bucket half full of salmon-eggs
@ time, without losing any more than by the one-layer method.
sa]Il—]fOlllld‘tllut th(.) Sacramento River saln.]on (i. e., the McCloud River
mon) yield their eggs much more readily than the Kastern salmon.
1\ not half the work to strip the fish, and they are in general nore
®asily handled than the salmon of the Atlantic rivers.

“v

8, —THE LEGGS OF THE SACRAMENTO RIVER SALMON.

The cges of the salmon of the Sacramento are larger and have a
More reddish tinge than those of the Atlantic salmon, There are less
€888 to the same weight of fish than with the castern salmon, seven
“;ll(lred eges to each pound of the parent fish being a large average.

€ cannot yet tell how the period of incubation of these eggs compares
f\‘ltll those of the Atlantic rivers, as it was impossible, with the varying
t(”“I)Orflt-urc of the hatching-brook, to get at the exact average tempera-
ture gf the water. I may say, however,"that the eggs first showed the
®¥e-spots in nineteen days, and that they hatched in forty-two days, and

1€ estimated average temperature of the water was 580-60° L.

0.—TIE HATCHING-APPARATUS,

Our hatching-apparatus wasall that ecould be wished. Tt consisted of
iwe"ty-f()ur troughs of sugar-pine, 16 feet long, 12 inches wide, and 4%
lelies deep, the inside surface of which was converted to a coal by
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charring. These tronghs furnished almost 400 square feet of hatchiog
space. There were three sets or tiers of troughs, one set below ?,he
other, with eight troughs arranged parallel to each other in each tier:
There was a fall of three inches from one ticr to another. The trough®
were covered.

The filtering arrangement was quite perfect. It consisted of wh
miners call o sand-box, which is merely an empty box to catch the heaV
iest of the sediment, and of two filtering-tanks proper. The water, aftef
leaving the sand-box, passed through ten filters of sand and gravel a9
eight common filters of flanunel.

All this provision for cleansing the water did not, however, prevend 8
fine fungoid growth {romn coming down with the water on to the ¢§ s
which, when it was first discovered, had got sueh a start that its results
must have been very disastrous had it not been for the ingenuity of 1“?'
first assistant, Mr. John G. Woodbury,of San Francisco.  Mr. W ood buly?
on having lis attention called to the condition of the eggs, suggested tho
very bold course of washing off the fungus with sand and water. The
plan adopted was to put a few hundred eggs in a pail partly full of wateh
and having a handful of fine river-sand at the bottom. Upon holding
this pail of eggs and sand under a stream of water, the whiriing san
was brought into.contact with the whirling eggs so constantly and rap”
idly, and yet so gently, that in a few minutes the fungus was entire ¥
cleansed from the eggs, while the eges were not injured in the ]enst-‘

It would be a long and tedious job to go through this operation with
many hundred thousand eggs, but with the few thousands which we ha
then laid down thisingeniouscontrivance answered its purpose admirably”
It is proper to say that this plan was not tried till the spinal column 0
the fish had appeared; otherwise, even the gentle contact of the sab
aud water would probably have injured the less-matured embryo.

at the

10.—I’ACKING~ AND SHIPPING THL EGGS.

The only moss that I could find or hear of was nearly seventy mileS:
to the north, at the sources of the Sacramento, and the best of this mos®
grew just where one of the tributaries of the Sacramento bLursts fromt
the earth, at the base of Shasta Butte. This was the moss which
used for packing, and it was admirable. I packed the eggs in two €00
mon wooden boxes, holding about a cabic foot cach. A soft but dense
Inyer of moss, just as it grows, way first placed at the bottom of the box:
A layer of eggs was then spread over the moss carpet, then a thin Jayer
of moss, and 80 on, alternating to the top, as is the usnal mannct 0'
packing ova, except that half way up the box a thin wooden rack o
partition was put in to break the pressure of the upper layers. These
two boxes being filled, and the covers being fastened on with screws b0
avoid the concussion of driving nails, a dozen or twenty holes wero
bored in them to admit the air, and they were packed®in an open woo 0.“
crate large enough to admit a layer of hay and straw four inches throus
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g? ;‘(l):léfidcg This open space was filled with hay to weaken the force
cussions and to cqualize the temperature inside. The cover of
Stl;?g(::?t? wasltllen put on, and I took them twenty-two miles d()\.\'u the
rail t;) gild to Reddn‘r‘{:, and thenc'e one buuTh'c(l and seventy mll.es by
gt acramento City, where,‘a-lter unpacking the boxes and molste?b
the ¢ tmoss very thoroughly \\’1th. cold wufcr,r I 1'0[)iwkcd ,t,h:a boxes in
of 1] a ‘)-‘w qtfd sln!)ped themn East, in care of Wells, Furgo & Co., by way
the Pacific Railroad.
Saw({)la‘dmd- two tin boxes' of egys, a.lso, and inclqse@ them in pa-il_s of
Qust, with the expeetation of hanging up the pails in the car, and so
Z:l':ld in somej degree the jolting of the trains; but on examining the
» and considering the number of changes of car between here and the
b autie, T concluded that it was more dangerous to hang them up than
‘). have them rest on the floor of the car. Accordingly, all the packages
ZY C8us were carried like any other merchandise, on the tloor of the
*Press-car.

Oflt)lerm\it me to add .thnt, ‘durir.lg the fall, I traveled the \\»:hOl@ ]cngth
Outlle Sacramento River, from 1t's sources around Mount Shasta to its
» et at the bay of San Francisco, and also ascended the MceCloud
MVer as far as it is aceessible, which is about tweuty miles, and col-
\e“ted quite a complete series of specimens of the Salmonide of the Sac-
:":tl:eugo and Z\'.I(:Cloud Rivers, a cztpulogue 0‘1' which 1 t-mns‘mit here-
. The specimens and accompanying drawings have been forwarded

0 You, at the Smithsonian Institution.

B—THE SALMONIDE OF TIIE éACRAMENTO RIVER.
11.—TIIE SACRAMENTO RIVER.

:'[" order to make what follows more clear, permit me to desecribe
llleﬂy the cowrse of the Sacramento River.
. The Sacrmnento River proper has its sources in Mount Shasta, and
I gy Siskiyou Mountains to the west of Mount Shasta, about four
\“H(h'ed miles Ly the river chanuel from its outlet into tho ocean at
o0 Francisco. A few miles below Mount Shasta, on Shasta Butte, as
t 1% called in California, the smaller sources form a clear, rocky, and
S\\'lft,-running stream, about a hundred or a hundred and fifty feet
3¢ross, and so deep that it can just be waded with high rubber boots at
1ty shallowest parts. Its temperature is here very low, and probably

Ues not average over 50° I, the year round. Irom this point, for
ety cighty miles, it falls at the rate of thirty-seven feet to the mile,
Tunning nearly due south, and retains its character of a elear and cold
8tream a) the way. Down to this point it is known as the ¢ Little Sac-
r‘Nncnto,” and reccives the waters of many small streams, but no large
oues till it reaches its junetion with Pitt River. At this stage of its
Qolll.‘se it has swollen to three times its original volume, and with the
Addition of e contents of Pitt River makes a stream six times the bulk
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which it possessed just below Monnt Shasta. It is still a clear ¥iver ;
but soon after passing this point it becomes roily, and continues to
grow more and more so to its mouth. Above the mouth of Pit River?}
flows through a deep caiion, with high hills or mountains on bot!
banks; but a short distance below.the mouth of Pit River it enters .9’
more level country, and from thence to the bay of San Fraucisco
moves slowly, widening every league, through a level couuntry wit
broad sweeps of prairie on cither side, now famous all over the WO
as the wonderfully productive region of the Sacramnento Valley.

About a hundred and fifty miles below the mouth of Pit River
receives the muddy waters of the Feather River, and twenty miles far
ther down, at Sacramento City, the still muddier waters of the Amert
can Fork., From here to San Francisco the Sacramento River is 11'{"1'
gable for large vessels and steamers; but receives no other extensi'®
tributaries except the San Joaquin, which empties into it at Rio Vistd
forty miles below Bacramento.

1t wilt be seen by the above description that the Sacramento River
bas but four large tributaries, the San Joaquin, the American Fork, the
Treather River, and Pit River. With the San Joaquin we have nothivs
to do in this report,as it may be regarded as almost an independe?
river, and has not come within the scope of the present investigation
I will only say in regard to thix river that it is much warmer than the
Sacramento, but is frequented somewhat by salmon, especially in _t"'e
fall, which are killed in considerable quantities on some of its tri})lltal“?s'

The American Fork was formerly a prolific salmon river, but the mi
ing operations on its banks have rendered it so muddy that the galmont
have abandoned it altogether, and none ascend it now., Preecisely the
same thing is to be said of Feather River. Thesalmon come up in S"m,e
numbers to spawn in the smaller streams between the American and b
Rivers, but the returns frowm these spawning-grounds are probably smalh
The salmon cqme up Pit River in great nambers in the spring, bub
am informed that they all leave it River for the colder waters of t 1‘0
McClond River in the latter part of June or the first part of July. 1t 18
probable that they ascend the upper waters of the Pit Kiver also 10 &
limited extent at this time, but I could obtain no positive informatio®
on this point. Above the mouth of Pit River the salmon ascend tho
Sacramento, now called the Little Sacramento, in great numbers, ant,
malke the clear waters of this stream the priucipal spa-wning-ground 0
the salmon of the Greut Sacramento River, with one exception. T
exception is the McCloud River,

r it

12.—THE MWCLOUD RIVER.

This river, which is the great spawning rendezvous of the Sacrmnenf'o
salmon, deserves special notice both on this acconnt, and hecauso it 18
on this river that the United-States salmon-breeding station has beett
located. The McCloud River heads in Mount Shasta and in the soutbe™
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Slopes of the mountains, stretching away from Shasta Butte easterly and
son.theaster]y toward the sources of Pit River. Its principal source is
AN immense 8pring, which bursts out from the southeastern flank of Mount
a8ta, and at once forms a river {from its own supply. This spring is
¢d by the melting snows of Shasta, and accounts for the unusual cold-
?t.(;s? and clearness of the McCloud River. The MeCloud Ijeceives, near
Source, a tributary about fifteen miles in length, coming from the
northe%t’ but there are no other considerable streams emptying into it
niao“_’, and it is said to have this peculiarity, that it ‘is almost as lavrge
' T its source as it is at its mouth. Through all its course it flows
apidly through a deep rocky cafion of the wildest scenery. The rocks
ﬂn.d Mountaing rise up abruptly from its banks, in mauny places to the
€ight of several thousand feet, and for ten or twenty miles near the
niddle of the river’s course are inaccessible. On this account the river
% never been surveyed throughout its whole course, and the river chan-
nel, ag Jajq down on the maps, is wholly conjectural, for a cousiderable
"Cxteng,
The McOloud River, near its mouth, where the salmon-breeding works
re Placed, averages about 60 yards in width, although in places it flows
Tough gulches not over 30 feet wide, and in other places spreads out
%3 width of nearly a hundred yards. The temperature of the water is
ere, i September, 48°-49° at sunrise, and 53°-54° at sunset. It issin-
Bularly uniform in its temperature, and does not vary two degrees from
. 1€8¢ figures throughout October and November, The bed of thq river
ere rocky, gravelly and sandy, as it is throughout its whole course.
'he water is ag clear as crystal and always rapid. The river begins to
r“_‘e.ill December, and swells to a maximum height of 15 feet above the
Midsummer level. It is another peculiavity of this river, (and it can
ardly be said of any other river in California,) that it has been aban-
Oled to the Indians. The miner’s pick and shovel have upturned the
anks of other rivers, or the farms of white men have stretched along
Aleir waters, but, for some reason or other, the civilized races have very
s“‘gul:u*ly left the McCloud River to its aboriginal inhabitants. The
“onsequence i, that the McCloud River presents an instance of what is
€Coming extremely rare, at least in the more accessible portions of the
Qountry, namely, a region which is just as it was before the white man
ound jt, and a race of aborigines, whose simple habits have not been
Corrupted by the aggressive influcnce of communication with the whites.

13.—THE M'CLOUD RIVER INDIANS.

The Indians themselves are a good-featured, hardy, butindolent race. 1

und them always pleasant, genial,and sociable, though, like other Indi-

213, very génsitive when their pride was wounded. They at first adopted

the plag of ordering all white men out of their country, and were the

a8t of the California Indians to yicld to the encroachments of civiliza-

tion. Even now they are not slow to say to the white stranger, ¢Theso
8. Mis. 74—12
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are my lands,” and “These are my salmon;” but the stern consequenc,es
of conflict with the whites have taught them to abstain from any vior
lent vindication of their rights. They will still always revenge & wrons
inflicted on them by their own people, and deem it a duty to avenge
murder of one of their kindred, but I think they are a well-disposed rac0
by nature, and have no malice naturally in their hearts toward any onés
and will not injure any 6ne who does not first injure them. Every on®
told me, before my arrival and during my stay on the McCloud, that the
Indians would steal everything that they could lay their hands ob
am glad that this opportunity is afforded me of bearing testimony to b
contrary, which I wish to do very empbatically. T would trust the M"
Cloud Indians with anything. We used to leave our things every day
around the house, and even down on the river-bank, for weeks togethe”
where the Indians could have stolen them with perfect safety, and wher®
they would not have remained ten minutes in a white maw’s scttlemen’
and yet I do not know of a single instance of theft of the smallest thing
on their part, during all our stay of two months among them. On tho
contrary, in one instance, an Indian traveled six miles one hot day to
.return me a watch-guard, which he found in the pocket of a gm‘me“t
which I sold bim, and which be might have kept with perfect impuﬂity‘
And on another occasion, on the arrival of some gold coin, when I hat
reason to expect an attack from white men, I gave the gold to one of my
Indians, and told him that I depended on him to protect that and Mm@
till morning. 1 slept soundly; and the next morning the faithful India%
handed-me the gold just as I gave it to him. I wish on these account®
to be very emphatic in saying that the charges against these Indians 0
being a race of thieves, are untrue and unjust. :

With.all their good traits, however, murder did not seem to have the
obunoxions character that it has among more enlightened peopl®
Almost every McCloud Iudian we met had killed one or more melh
white or red, in¥the course of his life, but it was usually because they
were goaded to it by ungovernable jealousy or revenge. It was not fro
motives of gain or canseless malice,.

The McCloud Indians live and sleep in the open air in the sumﬂler"
In the rainy season they build wigwams or huts of drift-wood and Iy
logs, which they inhabit pretty comfortably through the winter. ID the
summer and fall they live muainly on the salmon and trout which they
spear. Inthe winter they live on the salmon which they catch and dr.
in the fall, and on acorus, which they gather in great quantities in t (3
woods. They hunt with bows and.arrows, with which they occasionﬂm
kill a bear, though a few of the more enterprising have rifles.
trap a very little, but the salmon of the river are so abundant that they
are not obliged to resort to hunting and trapping at all, and do nob
much of either. : :

I bave made this long digression about the McCloud River Ipdian®
partly because their presence here is so singularly connected with t
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gggndance of the salmon in the Sacramento River. Had white men
. e]hel'e, and required the salmon for food, this ma-in'artery. of the
001pnp ¥ system of the river would have been stopped ; or had white men
€ and engaged in mining, as they have done on the Yuba and on
006 I“eath(.ar and American Rivers, the spawning-beds would have been
vered with mud and ruined, as in those rivers, and in less than three
Jears the salmon supply of the Sacramento would have shown a vast
€Crease, The presence of the Indians, therefore, as far as it inplies
© absence of the whites, is the great protection of the supply of the
aCramento salmon.

14.—THE CLIMATE OF THE M’CLQUD RIVER.

The rains come on a littleearlier liere among the mountains than lower
oWn in the valleys, and continne « little later in the spring. It is wet,
Crefore, from November to May, and dry from May to November. The
‘uters are mild, a very littlo snow falling occasionally with the rains,
an ; §unnner and fall days are extremely hot, but the nights are cool,

In the fall are very cold compared, with the days. In consequence

this the variations of temperature in the fall during the twenty-four
TS are extreme. For many days together in September the mercury

ir.:'“ged from 53°© Fabr. at sunrise to 105° in the shade at 11 a. m., mak-
8 A variation of 50° in five honrs. On some days the variation was
Se:, f}}ld on oue occasion nearly 70° in the same length of time. I have
n lce formed in our fishing-boat at night within ninety-six hours of a
e::“ temperature of 110°. The hot days continue till N 0\'eml‘)er, and
N extend into November. There were many suiceessive days in Octo-
11;1; When it was over 100° in the shade. The hot hours of the day were
ally from 11 a. m. till 4 p. m. From 8 a.m. to 11 a.m. the rise of
eeml)era-ture was very rapid, and from 4 p. m. to 7 p. m, the fall was
Qally rapid. _ .
have been speaking of the climate of the McCloud at our salmon
s Ation, near its mouth. As you ascend the McCloud the weather grows
“0oler, the rains last longer, and at its headwaters, in winter, there are
€ep snows. '

15.—THE SACRAMENTO SALMON IN GENERAL.

W

0

avThe Sacramento salmon in its prime is a large, handsome, silvery fish,
fraging about 20 pounds in weight, as they are caught at Rio Vista,

€ main fishing ground of the river.* Theso salmon have a darker
003“10 a.nd deeper bodies, and are less delicate in form, and slightly
0;?’*@1’ 1u appearance than the Atlantic salmou. They are also heavier
- Ing, less silvery, and probably less vigorous than the eastern salmon.
sl tig 80 difficult to determine whether they differ from the eastern
2'0on in quality, as tood, that it is quite safe to say that if they are not

*
whg’“mon woighing from 40 to 650 pounds are not uncomwmon ; and ouce in n great
¢ oue is caught exceoding 50 pounds in weight.
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fully equal to their eastern kindred, as a table luxury, they are 80 near

it, that the difference, if any, is not an important one. Their flesh 1
their priwe is firm, sweet, rich, and juicy, and is certainly good enouf:"
to make them a desirable fish in any river in the world. (See question ! "
p-195.) As a game-fish they are active and powerful fighters, and are o8 ¥
conquered atter a hard struggle. They are caught with a hook aud 1in®
in salt and brackish waters, and also in the fresh waters of the Ul)Pf’r
tributaries. Salmon roe is the best bait in fresh water ; but they ‘f"
also take the artificial fly, Last July hundreds of salmon, a\fem-g'"g
15 pounds apiece, were caughtin the Little Sacramento with a hook &V
line, near Frye's Iotel, at Upper Soda Springs, in Siskiyou County, Cal
ifornia. It is not an' ugcommon but & common thing to catch galmo?
here wi‘h bait, which settles the question beyond dispute as to the Sats
ramento salmon biting at a hool iu fresh water.

The Sacramento salmon, like all other salmon, fall off in size, weight
quality, and beauty from the time they enter fresh water. A week O’r
two before they spawn they become very black, then smooth and slimyi
their scales being absorbed into the skin. Soon after this they hecom®
foul, diseased, and very much emaciated, and in the McCloud River; a
least, they die a short time after spawning.

16,—GENERAL MOVEMENTS OF THE SAORAMENTO SALMON IN 8P
LOWER PARTS OF THE RIVER.*

The prime salinon first make their appearance in the tide-water. of the
Sacramento, the early part of November, Tley are then very searcts
only three or four a day being at first caught at the great fisheries
They are ab this time 18 ceunts a pound at wholesale, and 25 conts
pound at retail. They increase gradually in numbers, through Novent-
ber and December, and the retail price falls to 20 ecents. By the middl®
of Jauuary they are somewhat more abundant in the bay, but few con
tinue t6 be cgught up the river. They remain scarce, or, rathers no
abundant—more all the time being canght in the bay than up the yiver—
until the 1st of March, when they begin to pour up the river in ‘"“S'
quantities. This flood of salmon lasts through March, April, and May»
making these months the harvest mounths of the river fishermen,t b.oth
because the salmon are plentiful and because they are in good conditio?
The run culminates the last of April, or first of May., They are thefl
the most abundant. They fall off from this time gradually in pumber®
and coudition through May, and become comparatively scarce i Jun?
and July, and the first part ot August. Before the end of August ¥

: - of
* It should be understood that the acconnt given here and elsewhere in this roport?

the salmon of the main Sacramento river applies only to the salmon abore tide-watcl™ .
Y
tEleven thousand three hundred and ninety-four salmon were sent down tho it

« : - . X . five
to San Franciseo last March (1372) by one line of river-boats. It is estimated tlultﬁee
: 1.2 - . . 3 l.
thousand mors were salted on the river. This makes g vield of sixteen thousand ﬂ; o
3 th

Ihndred and ninety-four fish, or about three hundred thousand pounds, in the mon
Marel, making no allowaunes for other sources of outlet, which wero considernble
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new run tommences, and, to quote the fishermen’s words, ‘the river is
4l of them.? MThe quality of this fish is very poor compared with the
Wlter ang spring runs, which circumstance, connected with their great
ab‘mdauce, makes them a drug in the market at this time. They can
00w be bought at 3 cents a pound, and even for less, as tons of them
are thrown back into the river for want of purchasers. This abundance
Continues through September, the quality of the fish rewmaining very
Door, 1y, October the numbers fall off again and continue to lessen, till

® new winter run begins again in November.

Cbe following table, according to nionths, shows the condition of the

dcramento River, in regard to the salmon, at Sacramento:
Monty, Numbers. Quality.

\\
J: .
.‘Z‘Wnry_ - «--.2of Inereasing, but not abundant.. oo ooiaiiiiia. Prime.
M.l"":“'b’- cevo-.| Increasing, but not abundant.....o.o ...l . PN 111-;1uo.
' ]‘,F-ch --------- Yery abundunt oo oo i ciiaeaa lynmc. .
Ml:fl ---------- Vervabundant ..o ... i iiaieeaans | Nearly prime.
Jul‘y ---------- Falling ofl, but still abundant. ... | Nearly prime.
J"119 ........... Somewhat scarce. ..o oo e eee-. Inferior,
Ay ,y e eaan Somewhat Searco. ..ot i Inferior. )
Se sust ... Very abundant indoed.oooencaeenieiaeanianeann. Very poor,
(.)'.l)t'o’"‘]’m‘ ...... ABDUndant . .ooon il e e ! Very poor.
I\'g Yher L. Falling off.  New run begins.....................] Yery poor.
1)0\'0“‘1“’1' ...... VY BUIICO o e ctee ceee cnececss s assinsnsanesans| YoOIy fine,

Scembeys 1777 SCTEB e e e e an caansmcmeeam e e amemen e ee e es| Very fine.
17

“—GENERAL MOVEMENTS, E1C.,, OF THE SACRAMENTO SALMON IN
THE M'CLOUD RIVER. ‘

It winl be seen by the previous notes that there are salinon in the Lower
Aeramento every month in the year. It is not so in the upper tributa-
188 of the river, as for instance, in the Little Sacrawento, or in the Mc-

oud, The salmon have stated times for arriving in the upper tribu-
Aries ang for remaining in them, and at other periods of the year there

'€ 10 salmon in these streams.

The salwon arrive in the mouth of the McCloud in March, but are
sOarce_ in that month. In April and May they become plentiful but are
log large, the average weight not exceeding ten or twelve pounds. They
Tomain plentiful through June and July, during the latter part of which
ll}on“m they receive an accession from Pit River, the lower part of which
ver noy becomes nearly deserted by the salmon. In August, there is
% large run of salmon up the McCloud, composed of larger fish. The
Salmgn are now, in August, the largest and most abundant of any time
N the ¥ear 1n the McCloud. They begin to spawn in the Jower portions
Of the MeCloud during the last half of August. By the middle of Sep-
tember the salmon begin here to die, and from this till the end of the
Month they die very rapidly, and there are thousands of dead salmon
\O@g down the stream and being washed up to the banks. The bears

* e . vy
In Dm:mubur, Junuary, and Februury, the salmon are more abundunt in the lower
Parts of the river than furthor up.
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now come down to the river in great numbers to eat the salmon, and th®
Indians stop spearing and go bear-hunting. About this time—the Jatter
half of September—a new run of salmon malkes its appearance it FPe
McCloud, called the ¢ {fall run.” They were not by any means ple““tu
this year, (1872,) but kept the river from beiug actually deserted by sat
mon for a month or more. During October there are no salmon in tl{e
McCloud, except the few new-comers of the ¢fall run,” and by the >°
of November all the salmon are gone from the river exeept one or tw
individual stragglers bere and there. By this time the Indians have a
their salmon dried and packed away for winter. Some of the Indians
have moved back into the woods, while those that remain on the T?"Gr
have built little wigwams of drift wood, to protect them from the winter
raing, and have gone into winter quarters. Irom November till March
there are no salmon in the McCloud River. * i
ANl T could learn about the young salmon in the river was that®
May the young fry, about two inches long, are very abundant. Soott
after this they wholly disappear, and their destination is unknown-
During my stay on the McCloud through August, Septenber, and Octtr
ber, I saw no small fish which I recognized as young salmon, nor cod
1 learn from any source where the young salmon were. Their wheré
abouts at this season still remains a mystery.

18.—CONDITION OF THE SALMON DURING THEIR STAY IN THE M’CLOUD
RIVER.

Tn March, when the salmon first arrive in the McCloud, they are n
fine condition. They are now bright and silvery, with shining scﬂle.s'
They are fat aud *excellent for the table, but not large. The spawn
the females is very small. Their flesh is of a deep-red color. The males
and females are almost indistinguishable at this time, This state ©
things remains till August, except that the salmon gradually deteriom'.te
in quality, and'the eggs increase in size. The first marked chang® n
the fish takes place a little before the middle of Augnst. The salmon
then beecome very black. The males grow deep and thin, and the dog’
teeth begin to show themselves, aud to increase rapidly in size. -
females are now big with spawn, and the sexes are easily distinguist”
able. TFrom this time they rapidly deteriorate. Their flesh shades 0
a light, dirty pink. They become foul and diseased, and very ﬂf“"’
emaciated. Their scales are wholly absorbed into the skin, which 18
a dark olive hue, or black. Blotches of funguas appear on their §e& .s
and bodies, and in various places are long, white patches where the Sk_lll
is partty worn off. Their fins and tails become badly mutilated, and 1%
ashort time they die exbausted. By the 1st of October most of the fis
that were in the river in August are dead. The height of the spav i
ing-season in 1872 was about the 8th of September. The salmon hat
begun to spawn when I arrived on the McCloud, the 30th of Angust:
By the middle of September nearly all the salinon had spawned, excel
the ¢ fall run.)” '
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Tq . . ,
Lable skowmg the movements, condition, ete,, of the Sacramento salmon in
the McCloud river in each month of the year :

-\
Months.
\

January .

& -
Cbrmary -

Mnrch

Septomner
Octohor .l

NO"elllber ..

D““beer ..

Numbers. Quality. Roemarks.
None............... Trout now spawning.
None..ooceenoan.... River vory high,

Very fow cemeaenn... Do.
Abundant .......... Prime ..ol Trout havoe scarlet bands,
Abundant caeee.....| Falling off slightly..| Young salmon fry abun-

Abundant

Abundant ..........

Very abundunt

Very abundant but
dying rapidly.

All dead except fall
run.

None but oneor two
stragglers,

Nono eccveenvinannes

Falling off slightly..

Considerably deteri-
orated.

Large fish, but black
and poor.

Foul, cmaciated,and
mutilated.

Fall ran, considered
not bad.

dant.

First appearance of salmon
at head-waters of Little
Suceramento.

Begin tospawn at head-wa-
ters.

Begin to spawn on lower
McCloud.

Gone from head-waters.

Trout will not bite on Mec-
Cloud.
First rains.

Trout ascend small streams
in great numbors.

Taple showing the condition of the ova of the salmon at the head-waters of
the Lityle Sacramento, ( Mownt Shasta; ) at the Lower MceCloud; at Tehama;
8t Rio Vista and Sacramento Oity, and at Eel River, Humboldt County,

California.
CONDITION OF OVA AT—
M°"bhs. e
3 " . pH .
Mount Shasta. McCloud. Tchama. \ﬁfll(i"ﬁ(lén\?lf’tf ¥ Eel River.
i:'é"lfary -.| No salmon....- No salmon.....| Nosalmon..| Very smdll... .. Ripe.....
M, Tary .| No salmon. .. .. No salmon, ... Nosunlmon..| Vory small._..f.o oo ...
el | No salmon. ... Small..... .... Nosalmon. .| Very small.._..|... Ceeeres
Mgm ..... No salmon. .. .. Small.ooecvoeisoneacs cennas Larger..covceis]oeesionnas
Ju"y ------ No salmon. .... Largor..coo .o fieeiiiiiil o Larger
al O--..o.] Quite large....| Lorger.c.oooo oo foooe Lot Larger...
Ay }' ----- Ripe...........) Welldeveloped.|.....oo.n o0 Quitoadvanced.|......... .
g Sb-- | Ripo.......... Ripe,..ooooofonois o w--o] Very largo cooifiiennn eens
Ptember| Spawning sea- | Ripe..ocooooooifon covaeaann. Vory Invge _...[...o......
Octop, 801l OVO. . ]
er...| Spawning sea- Spawning fin- | Ripe. ...... Very large ....[..c...... .
80D OVer, ished. Salmon
Nov, . dead, .
Smber.; Spawning sea- Spawning fin-| Ripo....... Vory small.....l...... ...
son over, ished. Salmon
Dgg, dead, ,
omber.| 8pawning soa- Spawning fin- [ Spawning | Very small..... Ripo.....
80n oVor. isbed., Salmon | seasonover.
dead.
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19.—ANSWERS TO QUERIES CONCERNING THE SACRAMENTO SALMOM
GIVEN IN THE ORDER OF PROFESSOR BAIRD’S PRINTED LIST OF
QUESTIONS ENTITLED “ QUESTIONS RELATIVE T0 THE FOOD-FISHES
OF THE UNITED STATES,

(The capital letters indicate the topics; the figures refer to the ques:
tions.)

A —NAME,

Question 1. What is the name by which this fish is known 1n )'0“_1‘
neighborhood 7 If possible, make an outline sketch .for better jidentd
fication.

Aunswer. The salmon of the Sacramento River which are caught at
or below Sacramento City are known by the name of the Sacrament?
salmon. The salmon which are caught above Sacramento City take t.l‘e

_name of the stream or the locality at which they are canght, as, for 1%
stance, the salmon caught in the mill-brook near Tehama are called
Tehama salmon. So with the Mc¢Cloud salmon and Pit River salmo™
although all these fish are the proper Sacramento salmon. The"grilse
is very often called the salmon-trout, which confusion of names is likely
at first to mislead a new-comer. In every’instance which came upder
my observation on the tributaries of the Sacramento I found that §4%
mon-trout invariably meant only a salmon grilse, with the single exceP”
tion of the wye-dar-deekit. (See No. 27 and No. 68 of the catalogue ©
specimens.) .

The spawning male salmon of the tributaries is calléd the dog-sal™
or dog-toothed salmon, and is supposed by the uninformed to be a diffe™
ent fish from the Sacramento salmon, though it is the same in a differe?
stage. ,

The Indian names for the McCloud salmon in their different 8
are as follows:

on

tages

Salmon............. Né6o-o00lh, Latoe “Tall salmon” . E€e-par-téppem-
Male salmon..... ...Charrk. McCloud salmon. ... Winni-miwme n60°
Femalo salmon. .... Ko-raisch. : oolh. 1h
Grilse ... .......... Kdé-rinleh. Young salmon fry...K6o-ootét ndo-0u>
Black salinon... ..., Choo-1§0-loo ndo- Salmon egps. ... Pao-oop.

oulh, Salmon skin........ Néo-oolh irritchs
‘White (emaciated) Dead salmon. ... ... Min-nal noo-00t4:

salmon..... Ceran- Aée-toppem.

(For outline sketch of salmon see drawings accompanying the Smith-
sonian specimens.)

B.—DISTRIBUTION,

Question 2. Is it found throughout the year, or only during 2 certal”
time; and for what time?

Aunswer. Salmon are found in the Sacramento River, at and belo¥
Sacramento City, at all times of the year. They are found in the MG')
Cloud River from March to November. (Sce tables, pp. 181 and 183-
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Question 3, 1f resident, is it more abundant at certain times of the

Years and at what times?
N8wer. Sahnon are most abundantin the Lower Sacramento in March,
bril, May and August. In the McCloud, they are most abundant in
Ugust,

C.—ABUNDANCE.

Question 4, How abundant is it, compared with other fish ? ‘
USwer. Salmon in the Sacramento are much more abuudant than
My other fish,
.Qllestion 5. Has the abundance of the fish diminished or increased
Vithin the 1ast ten years, or is it about the same ¢
Answer, The fishermen say that the salmon in the river are as
h}fnﬁful as ever they were, (although I see that the California fish com-
Ssloners report differently,) and that if anything they have been
e abundant the last three years. The year 1866 was an exceptional
gg'a"' * Thesalmon were then very scarce, the river being almost destitute
th th(}m. The fishermen attributed it to the unusually muddy water of
‘,ve Tlver, caused by the mining that year. Some thought that thex:e
a_s & falling off in 1864 and 1865, but they are not all agreed on this
Poing, 1847, the salmon were as abundant as ever in the Sacramento
'Ver, and have remained so sinco.
¥ should be stated here that the salmon which used to abound in the
Ather aud American Rivers have been wholly driven out by the min-
8 Without, however, appearing to affect the abundauce of the salmon
the main river.
Uestion 6, If diminished or increased, what is the supposed cause?
Answer, Sece question 5,
. UCstion 7. What is the amount, or extent, of the change in abun-
lee ¢

Answer, See question 5.

e,

D.—8S1zE.

Question 8, What is the greatest size to which it attains, (both length
nd Weight,) and what the averagoe?
swer, The greatest size to which the Sacramento salmon attain
om 50 to 60 pounds. Mr. S. R. Jones, of Sacramento City, has seen
Caught at that point that weighed 51 pounds. He says he has heard
One, at San Francisco, weighing 60 pounds. Salmon weighing be-
Ween 40 and 50 pounds are not tncommon. The average weight seems
® abiout 20 pounds for spring-salmon, and 23 pounds for summer-sal-

Is fy,
One

;nO‘L The longest salmon that I saw, measured 38 inches. This length
S Probably seldom exceeded much. I should judge the average length

%t the salmon to be about 30 or 32 inches.
; Uestion 9. State the rate of growth, per annum, if known; and the
%® at one, two, three, or more years.
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Answer. The rate.of growth per annum is not known. The grils®
in the McCloud River, which were supposed to be eightecen months old,
measured from 18 to 24 inches in length. The theory is that salmon 218
full-grown at the age of about three years. It is-also known that t}]e
young salmon in the Mc¢Clond, in May, are 2 or 3 inches long, from whi¢
the following conjectural tabie may be formed:

Length.
Young fry,afewmonths old. ... ... ..ot o.. 2 or 3 inches
Grilse, eighteenmonths old.......................... 18 to 24 incheS:
Salmon, about three years old, (average).............. 30 inches

Question 10. Do the sexes differ in respect to shape, size, rate of
growth, etc.? ‘

Answer. During the fresh runs of the winter and spring, the soes
differ very slightly, if any, in shape or general appearance. The Mm@ o
may possibly be a little more curved in the jaws, and a little less plum?
along the sides of the abdomen, but these differences are but slight.y
defined. The difference is also very slight throngh the summer, but
the fall the distinctions of the sexes are very marked. The now fully
developed ova of the female gives her sex a peculiarly rounded ant
plump appearance, and the shape and expression of her head does 1{0
change much. On the other hand the male grows very deep and thi™
His head flattens, his upper jaw curves like a hook over the lower, b3
eyes.assume a peculiarly sunken and malicious expression. Larg®
powerful white teeth,like dog’s teeth, appear on both jaws, and the whole
creature acquires an ugly and ferocious appearance. As to the cO™’
parative rate of growth of the two sexes, although I have not noticé
that the males are larger than the females in winter and spring, I bave
always obsered that they arc considerably larger in the spawning €%
son. Allowing the average age of both sexes to be the same, it wol
consequently appear that the rate of growth of the males is greater that
that of the females. ‘

E.—MIGRATIONS AND MOVEMENTS,

Question 11. By what route do these fish come in to the shore;
what the subsequent movements ¥

Answer. All the fishermen agree that most of the Sacramento salmol
come down the coast from the North. On arriving at the mouth of t '0
river they spend some time in the bay of San Francisco. Two We€¢
after their arrival in the bay, they make their appearance at the be%
of tide-water. At this point they seem to'wait some time, the fishermet
being of the opinion that they play about here for a period, and ac.“‘
ally go up a little ways into fresh water and retuen to tide-water agail
It is more than four months after their appearance in the bay of Sall
Francisco before they enter the colder tributaries of the river, as 1©
instance, the McClond and Little Sacramento, one hundred and sever .
miles north of the head of tide-water. They do not reach the source

and
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of the Sacramento for two or three months after entering the mouth of
®McCloud and Little Sacramento. Thero are, therefore, seven months
eween the first appearance of the salmon at the mouth of the Sacra-
Nento ang their arrival at its sources four hundred miles above. They
fave the sources of the river by August, the colder tributaries by Sep-
Sber, the Sacramento proper by November or December, during which
Atter months the new winter run is beginuning to come up.
Uestion 12, By what route do they leave the coast?
nswer. Not known. '
destion 13. Where do they spend the winter season
,A“SWer. Mostly in the ocean,  There are a limited number in the
Inter jn the bay of San Francisco and tide-waters of the Sacramento.
-uestion 14, When are the fish first seen or known to come near the
Shom’ and when does the main body arrive; are the first the largest;
are there more schools or runs than one coming in, and at what in-
Crvaly y . '
Answer, The salmon first appear inshore in November, (the win-
er Tun.) The main body arrives at the head of tide-water in March
e April, (the spring run.) There is another large run up the river
: August;, (the summer run.) The first are the smallest; the last
Tun, i, August, are the largest, There are three annual runs of salmon
UP the main Sacramento; the spring run,beginning in March; the sum-
€T rup, beginning in August, and the winter run, beginning in. No-
‘liber,  The intervals between the runs are as follows: From winter
T go spring run, no interval; from spring run to sumimer run—
M“y to August—two months, the beginning of the spring run joining
0 t0 .the end of the winter run, From summmer run to winter run—
®Ptember to November—one month,
Uestion 15. When do the fish leave shore, and is this done by degrees,
Tin g body ¥
Nswer, Not known.
Uestion 16. Is the appearance of the fish on the coast regular and
Srtain, or do they ever fail’for one or more seasons at a’'time, and then
“eturn jp greater or less abundance? If so, to what cause is this as-
Signeq :
AHSWOI‘. The appearance of the salmoun at the mouth and at different
Oty of the river is quite regular, a variation in the runs of two weeks, -
le.pendillg on the rains, (early and copious rains bringing early runs,)
eing the greatest irregularity. Their appearance is also very certain,
the Year 1866 being the ouly year since California was settled when the
Mon did not run up the river as usual. This year they were very
2car°°- The fishermen, in their wish to represent it strongly, say,
;-1€re were no salinon in the river in ’66. They attribute the extraor-
l,u‘"f“y dearth of salmon that year to the muddy water, occasioned by the
i WIng. The rains affeet the runnin g of the salmon to a limited degree,
L tWo ways_the carlier the rains come, the earlier the salmon ascend
® river, and the greater the rain-fall, the longer the run of fish.
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Question 17. How do the runs differ from each other in number and
size ?

Answer, The winter run is small, and consists of comparaﬁ"ely
small fish. The spring run is larger, and containg larger fish, Thesu™”
mer run is the largest of all, and is composed of the largest fish.

Question 18. Which sex comes in first; and how far advanced 18 the
spawn in the female on first arriving?

Answer. It is not known which sex comes ficst. The spawn is €%
ceedingly small when the first salmon come in from the ocean in Nover
ber. It is larger in the spring run, and still larger in the summer rl".’:

Question 19. 'Will either sex, or both, take the hook on first arrivits?
and if so, is there any period of the stay of the fish when they refuse }t

Answer. The salmou of both sexes take the hook in salt and brackis
water and at the fresh and cold sources of the tributaries, but at 20
intermediate place that is now known. )

Question 20. It they refuse the hook at first, how soon do they beg?
to take it after arriving ?

Answer. See 19. .

Question 21. Do the schools of fish swim high or low; and is the
arrival known otherwise than by their capture; that is, do.they make a
ripple on the water: do they attract birds, &c.? !

Answer, In winter the salmon swim low; in summer they are it al
depths of the water. The water is so maddy in the Sacramento tha
they ave only discovered by their capture. In thecold tributaries for%”
ing their spawning-grounds they are seen by thousands in the Wﬂf’er’
and jumping out of the water, and swimming with the dorsal fin cut;mllg
the surface. .

Question 22, What is the relation of their movements to the ebb and
flow of the tide ?

Answer. The salmon are generally moving against the tide. The
fishermen watch the tide, and fish with it, so as to encounter the salmo?
swimming toward the net.* A,
- Question 23. Does spawn ever run out of these fish taken with
hook 2 .

Answer. The spawn sometimes runs from the salnon taken with &
hook at the head-waters of the Little Sacramento. '

Question 24. Answer same question in regard to fish taken in nets 0
pounds; is the spawn ever seen in any quau:c-ity floating about inside ©
nets?

Answer. The spawn never flows from the salmon caughf) in nets, o3
cept when they are talen on their spawning-beds. n
Question 25, Are these tish anadromous; that is,do they run up frol

the sea into fresh water for any, and for what, purpose?

the nob till

*The water of the main Sacramento is so muddy that the fish cannot soe 10y

close upon them ; conseqnently the fishing in this river can be done in tho day
while in all other clear rivers the nets must be drawn at night.
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Aunswer, Yes, They run np into fresh water to spawn.
Question 26, If anadromous, when are they first seen off the coast
When g0 they enter the mouths of the rivers, and what is the rate of
Progression up streamn?

Answer. See question 11, p. 186.

) Question 27. If anadromous, what is the length of their stay in fresh
Water, and when do they return to the sea?

Answer, Sce question 11, p. 186.

Question 28. Do the different sexes or ages vary in this respect?

Answer, Not known.

Question 29, Do these fish come on to the breeding-grounds bLefore
¢y are mature: or do you find the one or two year old fish with the

Oldegty ’ ‘

Answer, Male grilse, small and large, /m'c found on the breeding-
grounds, with the mature fish, but I have uever seen a female grilse on

e Spawning-grounds or anywhere else.

Uestion 30, What ave the favorite localities of these fisli; say whether

Still water or currents; shallow or deep water; on the sand; in grass;
hout rocks, &c.?

Answer, As arule, I think tho salmon keep in holes, and in deep
anq sheltered places. When they are spawning, or getting ready to
SD“"V", they leave the holes amd stay on the rapids,

Question 31. What depth of water is preferred by these fish?
Answer, They prefer generally the deepest water they can find in the
’Vers, except when spawning, and then they are seldom fonud in more

0 four or five feot of water, aud aro satistied with less than will cover
‘eir dorsal fins,

Question 32. What the favorite temperature and general chavacter of
"ater?

_Answer, Tn spawning they seek a temperature below 55° I',, and do

Ot avoid a temperature as low as 459, The temperature of the lower
eClond was 480 at sunrise and 53° at sunset, during the spawning-sea-
Sou. Phe mercury falls two or three degrees below these tignres on the
.sDaWning.grounds of the sources of the Little Sacramento. The water
I the McCloud and Little Sacramento is very clear, swift, and cold,
The Water of the main Saeramento is always muddy.

F.—RELATIONSHIPS.

. Q“estion.fi& Do these fish go in gchools after they have done spawn-

&5 or throughout the year; or are they scattered and solitary?
~iswer. Tho salmon always go in schools. Whenever they are found

Solitary anq seuttered it is because there are too few to make a school,
uestion 34. Have they any special friends or encmies?

\swer, The seals and sea-lions are very destructive to the salmon

the salf water. Cuts and sears are often seen on the salinon, where

16y have been bitten by seals. They eat the bodies and leave the

In
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beads. Eleven salmon-heads were once caught at Wood’s Island, from
which the bodies had been eaten by seals. Fishers and otters, and ﬁsl_"
hawks, also destroy them in fresh water, but not enough to affect thelf
numbers much. They bave no friends that I am aware of, except fish-cul”
turists and fish-commissioners. :

Question 33. To what extent do they prey on other fish; and on what
species? '

_Answer. Their food is similar to that of the Atlantic coast galmon
while they are in the salt water; but they eat nothing in fresb water:

Question 36, To what extent do they suffer from the attacks of other
fish, or other animals? ‘
* Answer. See question 34, p. 189.

G.—Foob.

Question 37. What is the nature of their food 7

Aunswer. See question 35.

Question 38. Are there any special peculiaritics in the manner of
ing of these fish? ,

Answer. They eat nothing in fresh water, but probably eat voraciousl
in the ocean, their growth in salt water being so extremely rapid.

Question 39. What amount of food do they consume ?

Answer., See question 38.

feed’

H.—REPRODUCTION.

Question 40. Is there any marked change in the shape or color of
either sex during the breeding-season; or any peculiar dcvelopment Q
or on any portion of the body, as the mouth, fins, scales, &e. 7

Answer. At tho spawning-scason the changes, especially in the ™
salmon, are very marked. Both sexes lose their bright and silvery coat:
Their scales™ecome absorbed into the skin, which grows very slimy al
perfectly smooth, like that of a eatfish or horn-pout. Their color chang®?
into a dirty black, and then into a dark, unclean olive color. B]Ot-Ch.es
of fungus, and large patches of white, caused by abrasion of the gkith
appear all over them. Their fins and tail becowme mutilated. Their
bodies grow foul and emaciated. (The head of the male changes 28 de-
seribed under question 32.) Their eyes get more or less injured; they
often become blind ; swarms of parasites gather in their gills, and stick
their fins. _Their bodies reach the extreme point of attenuation, and, 83
soon as the spawning is accomplished, they die. .

Question 41. Are there any special or unusual habits during the
spawning-season ¢

Auswer. They lose their shyness at the spawning-time, so that the’y
will not avoid a person standing a few feet from them, at the watel’
edge. I attributed this to their state of great exhaustion.

Question 42, Is spawning interfered with by lines or net;
wise? '

ale

g, or other”
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Answer. Not at all on the McCloud and ¢ Little Sacramento? At

thama the salmon are all destroyed by fishermen, or nearly all.

Question 43. At what age does the male begin to breed; and at what
ge the female ? _

Answer. Probably the male begins to breed eighteen months after

iltching. The female probably does not breed till one year later.
(See question 29, p. 189.)

Question 44, For Low many years can these fish spawn? )

Answer. No oue knows. It is certain, however, that the salmon of the

¢Cloud and Little Sacramento do not spawn but ouce in these rivers,

O they all die after spawning. If they ever spawned beforg, it must be

Oluewhere clse, and they can never spawn again. There were fish in
tl}e McCloud this fall, 1872, that seemed to be several years old. They

€d like the rest, and it is a puzzling question where they spent the two
OF three previous years. Other puzzling questions are called out as, for
lllstauce’ Why did they not comeinto the MeCloud last year? If they
Vet elsewlere last year, why did they not go to the same place this
Years If all the salmon die after the first spawning, how is the stock of
Magurg fish kept up? &e., &c. These questions must remain unan-
SVered for the present. The fact alone remains that ninety-nine one-

“ndredths,if notall of the salmon in the upper tributaries of the Sacra-

entg River, appear to die immediately after their first spawning in
" 98¢ streams, unless the few stragglers of the “ full ran” be an excep-

on,

Question 45. Does the act of spawning exert an injurious effect ?
t Iswer. Whatever the effect of the spawning may be, it is certain
ha the spawning fish die as soon asit is over.

Restion 46, Where do these fish spawn, and whon?

) NSwer. The Sacramento salmon spawn as follows : At the sources of
Je ri"el‘, in July; in the Little Sacramento and in the McCloud rivers,

.Auélﬁsn; at the mouth of the McCloud, in September; in swmaller
fl Utaries of the main river at and below Tehama, in October and

OVember,

Yuestion 47, Can you give any account of the process: whether males
' females go in pairs, or ono fomale and two males; whether the sexes
re mixeq indiscriminately ¥ &e.

NSwer. The fish pair off and spawn very much according to the com-
O descriptions of the spawning of other salmon. The males are very
8&ressive at this season, and are always attacking other fish near them.
m‘(ﬁ“;%ion 48, Is the water ever whitened or colored by the milt of the
ale
Ans“.'el‘- Never to a noticeablo extent.
mg\»?“eStion 49. What temperature of water is most favorable for hateh-

Answer, 450 F. to 500 .

“hestion 50. At what depth of water are the eggs laid, if on, or near
¢ bottom 7
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Answer. The eggs are laid on the bottom, usually in from 1 foot to
feet of water. .

Question 51, What is the size and color of the spawn? ¢

Answer. The spawn are very large, being not far from a quarter ¢
an inch in diameter. Their color is a deep salinon-red.

Question 52. What is the estimated number for each tish; and hoV
ascertained ¥

Answer. In the McCloud the nummber of eggs averaged about 7 00 t.o
each pound of the parent fish; a 10-pound fish giving 7,000 eggs. This
was ascertained by weighing the fish and counting the eggs.

Question 53. Aunswer the question for one season, and for the lifebimei

Answer. “See question 52.

Question 54. Do the eggs, when spawned, sink to the bottomn, and ber
come attached to stones, grass, &c., or do they float in the water unt
batched !

Answer. See question 55,

Question 55. Do the fish Leap up or construet any kind of nest, whetbe”
of sand, gravel, grass, or otherwise; and, if so, is the mouth, the suodh.
or the tail used for the purpose, or what; and, if so, how is the materid
transported ; or do they make any excavation in the sand or gruvel?

Answer. The parent salmon dig a nest in the gravelly and stony be('
of the river, with their tails and heads, and, having laid their eggs, “1631
cover them over with stones and gravel in the same way. The MeClout
salmon did not pile up the gravel and stones over their nests as muc
as tha eastern salmon, but left them more level.

Question 56. Do they watch over their nest, if made, either singly or
in pairs ?

Aunswer. They do not watch over their nests. .

Question 57. When are the eggs hatched, and in what period of £im®
after Leing laid ?

Answer? The salmon-eggs in the McCloud probably hatch in Octob®r
and November, or about sixty days after being deposited.

Question 58. What percentage of ¢ggs laid is usually hatched ?

Answer. No one knows.

Question 59. What percentage of young attains to maturity ?

Answer. No one knows, ’

Question 60. What is the rate of growth 3

Answer. See question 9, p. 185. . o

Question 61. Do the pareuts, either or both, watch over the yoU®
after they are hatched

Auswer. The parcuts are dead long before the young are natched:

Question 62, Do they carry them in the mouth, or otherwise ?

Auswer. See question 01. r
. Question 63. What cnemies interfere with, or destroy, the spawl 0
the young fish? Do the parent fish devour them 3 a

Answer. Water insects, water fowl, trout, suckers, white-fish, 88°
possibly the water ouzel. See question 61.
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ngltleli“?l} ?4- Are the young of this fish found in abundance, and in
calities ?
Orh‘(l)i\(‘iel'."l‘he Young fish are found in great abundance in the neigh-
o of the spawning-ground in May, and probably before. After
onth of May they suddenly and mysteriously disappear.
uestion 63. On what do they appear to feed ?

Answer. T . .
figh 0swer. They probably feed on crustacea, water-insects, and smaller

L—ARTIFICIAL CULTURE.

' ?u@stion 66. Ilave any steps been taken to inerease the abundanee of
8 fish by artificial breeding ?
0nniswer. wNo steps ha\:e been t.:Lken. to ilncreflse the Sacramento sal-
a8 g n the bacra-mgnto 1‘1\ter by artificial bree(.lm o, The Uniqu Statfes
of th-esalmou-breedmg station 01} the I\-FcOI‘oud I‘l\"el‘, (?no of the ?rxbut;u'xes
P Sacra-mento,' bu‘t the object of this st:dt-lon is to obtain salmon-
ral t{l)l' the At}a-nt;nc rivers, and not to replenish the Sa-c'ra,mento. Sev-
Atlantf)llsa-n(l u.npregn:qtcd salmo.n eggs were successfully sent to the
SUCCes 1¢ coast from thl.s pl.ace tl‘ns fall, 1872, and have. been hatched
hann Sf}ll]y. The destination of these young salmon is the Susque-
2 river,
K.—PROTECTION.

Question G7. Are these fish protected by law, or otherwise ¢
a'ltie:swer. The Sa-crm'uento salimon are profected by a l;m: imposing 1')011-
DO\vaeon ’the use of weirs, pounds, (,): otlnqr imf:d engines of ca-pturc,‘gmnt

en w{‘ » and snmll-meshfzd‘ 1.1cts. The Rio .Vlsta,‘ and Sacramento hsher-_

tng t‘lSh for a I:%w Prohnbxtmg s.:mlmon-ﬁsh‘mg with nets, frou') the 1st of
11l the beginning of the winter run in November. This seems to
the be a very judicious way of regulating the ﬁ.‘:hing, wh.o.ne\'cr it is
Ught Lest to regunlate it by law. During the time mentioned, from
\Vl{l:;l,.i t(? N(?vu}nbcr, the salmon a1 very poor, the fishermen m:L'ke poor
riva;«lt fishing, and tons of spoiled salmon are thrown back into the
or the want of a market.
_imlh:r_-s.“l.tpply of the ’S.ucmmento sa-lm(:n has 3 singular pa.tuml protec-
Spﬂ\\'njlb“.]g: from th(:, fact t-h‘at tlTe Mc(Jloufl river, con.tmnmg the great
his st,l‘i&-m:om;ds of the§e fish, is held entirely by Indians. Aslongas
the Sa:; ¢ of things remains, the natural supply of the saln‘lou stock‘ of
is one -Olt“amento. may be considered as gu‘m‘a-nteed.v That thl‘S protection
Wpean, 310 .?hght nn}pm‘tancc may be mf('arred 11‘01[: the mc.t that the
é'l'eat:, f‘(:l‘l]c? of the white man, on the Am.crxcun and Feather rivers, t}vo
of the X ib’ O.f the Sac “amento, has bee.n.tollowed by the total d(:structu?n
ing of l.tll)m\ ning beds of' these once prolitic saltnon-streams, a-nd. the spoil-
Where t;e water, so thatnot a sin g}e ‘salm(.)n ever enters t}xese 1'xvcrs. n‘ow
-in]labitt ey used to swarm by millions in the days of the aboriginal
an

ts. I earnestly hope that the policy which has been pursued
S. Mis. 74——13
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with the Modoc Indians, against whom a war of extermination is now going
on, just north of the McCloud river, will never be adopted with tho
MeCloud River tribe. It would be an inhuman outrage to drive ths
superior and inoffensive race from their river, and I believe that the best
policy to use with them is to let them be where they are, and if neces”
sary, to-protect them from the encroachments of the whitc men.

L.—DISEASES.

Question 68. Has any epidemic, or other disease, ever been uOtlccd

among them, such as to cause their sickness or death in greater or 1685
number % :

Answer. No particular epidemic or discase has Leen observed, thf‘t.'I
am awarve of, among the Sacramento salmon. The breeding-salmon mn
the upper tributaries all die after spawning, but this isto be attribut®
to their great emaciation and exhaustion, consequent upon having beo?
30 long away from salt water, and not to disease, properly: so called:

Question 69. When have these epidemics taken place, and to wha
causes have they been assigned ?

Answer. Sec Question 68,

M.—PARASITES.

. - e spalsd
Question 70. Are crabs, worms, lampreys, or other living animd
found attached to the outside, or on the gills of these fish? a

an

Answer. A worm-like parasite attacks the salmon in fresh water,
gathers in vast multitudes in their gills toward the close of the spa¥?
ing-season. They also fasten on their fins to somoe extent. I have no
noticed other parasites on the salmon,

'N.—CAPTURE.

0
Question 71. How is this fish caught; if with a hook, what are th

different kinds of bait used, and which are preferred ?

Answer. The Sacramento salmoun is caught with nets, spears,
traps, and with the hook. In the smaller tributaries of the main T
as at Tehama, they are killed with shovels, pitch-forks, clubs, and 0‘_"0‘ s
available weapon. In the upper tributaries, as the McCloud, the Ind’,ﬁ',n
cateh them in traps, arranged to capture the fish going down the 1:“'6
‘exhausted, but not those ascending the river. At the sources of the T“'e];’
near Mount Shasta, they are caught by legitimate angling with & ho? 1;
Salmon roe is almost exclusively used for bait. Some have beent take
with the artificial f1y.

Question 72. If in nets, in what kind ?

Answer, The salmoun-fishing at the great fisheries in the mai
is done wholly with drift-nets. These ave gill-nets, whicl, when strote
across the river, are drawn or drifted up or down with the tide
salmon are caught, of course, by the gills in the meshes of the net.

Indins?
ivCri

p rive’.
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Question 73, At what season and for what period is it taken in nets,
d when with the line ?
uswer. The salmon are always canght in the main river with nets,
a}l the year ronnd. They are taken with the hook at the sources of the
Tver, chiefly in July,
elestion 74, What would be the average daily cateh, of one person,
th the hook, and what the total for the season ?
nswer, The averago daily catch, at the head-waters of the Sacra-
llleuto’ hear Upper Soda Springs, with the look and line, is about a
0zen salmon, weighing, on the average, 15 pounds apiece.
8 Uestion 75, Answer the same question for one seine or pound, of
Pecified )ay gth.
hswer, Mr. William Hamilton, of the Schwartz fishing-grounds—a
.- Sbecimen of the smaller fishing-grounds of tho main river—ecaught
lo Salmon g day during the regular fishing-season, from March 1 to June
> With a common drift-net. |
o Itlxist,ion 76. Is the time of catching with nets or pounds diflerent
hat with lines ?
SWer, Nets are used all the year vound.  Hook and line are used
Yesh water only, in July.
Uestion 77. Is it caught more on one time of tide than on another ?
N8wer, I believe the fishermen draw their nets chiefly at the turn
he tige.

Wi

aip

O.—ECONOMIUAL VALUE AND APPLICATION,

Q'ICStion 78. What disposition is made of the fish ‘caught, whether
®d on the spot or sent elsewhere; and if so, where ?
the "-?“fer. All the .'s'ulmo'n that are caught .iu the main river, il?cluding
Othep ‘;')'a are sold j'r?.vlh in .the San. I«?m-uclsco, Sacramento City, and
arg g 101ne‘nxaﬂgets, if pogsible. This includes, probably, &'.Ll)OUt all t.hat
Aught in the winter and three-fourths of those caught in the spring.
0‘?:6 that do not find a sale as fresh-salmon, are to some extent salted
 and the rest are thrown back into the river.*
wp f!::\ Ind_i:ms. on th(.‘. upyper t{‘ibutnrios dry their salmon and store them
Wit tltlfen' winter food. It is unnecessary to say what the anglers do
1enrs,
Uestion 79. What is its excellence as food, fresh or salted ¢
eXCellllsewer. Th'e Sacramento fre.sh :sa]uu'm., whe.u prime, is a .ﬁsh of great
a 'iu«nce- as food, The ﬂos‘h is firm, juicy, 1'}0!1, and dehclou.s. After
unal, fZ ll:ams to f01'{11 a f:areiul and cor.re(.:t; opinion 011'th? subject, I am
fon, g t(; say that.lt, Is in any d‘c;.';ree mleno.r,. when. in its Dest condi-
in’iou the Atlantic salmon, in its best (:(')nd-ltlon. I think the common
_\js the other way, and I account for it as follows: The Atlantic
SCramento

gy,

of August, I saw 600 pounds of spoiled salmon at one fish-market
ty, which were about to he thrown into the river.
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salmon are only sent to market in June, July, and August, when the¥
are in their very best condition. The average, therefore, is of a very finé
quality. On the contrary, the Sacramento salmon are id the marke
every month in the year, whether prime or not, and are the cheapest 8%
most common when they are the poorest, in consequence of which t
average Sacramento salmon of the markets the year round is @ very
ordinary fish. Now, people gencrally, unless their atteution is speci"j”y
called to the subject, when forming their opinion of the compal'a'“ve
merits of the two kinds of salmon,involuntarily compare the averd®
Sacramento salmon with the average Penobscot salmon, and are Com:
pelled to decide in favor of the latter. I think thisis the reason why
the Sacramento salmon is held to be an inferior fish, I was mysé™
before my arrival here, much prejudiced in favor of the Atlantic fislhy
and the Sacramento salmon, which I ate in August, confirmed ®
prejudice; but now, having eaten and carefully judged of the quality 0
the winter run or prime salmon of the Sacramento River, I resign
prejudice against these salmon, and state with confidenee that I do no
consider them in any respeet inferior in quality to their Atlanti®
kindred,

The same remarks apply in general to the salted salmon of the Sac
ramento.

Question 80. How long does it retain its excellence as a fresh fish ¢
Answer. These salmon do not differ from other salmon in respecb
the length of time that they will remain fresh and sweet, They 'c”’n
be kept fresh two wecks, and even more, on ice, especially when P”mc‘

Question 81. To what extent is it caten ?

Answer. The Sacramento salmon are universally eaten, and the
of their consumption is very great.* One line of steamboats broﬂz‘o: “)
400,000 pounds of Sacramento salmon into San Franciseo in March, 151

Question 82, Is it salted down, and to what extent ?

Answer. Tt is estimated that 23,000 salmon were salted down
Sacramento River lust spring, (1872,) and 9,000 last fall.  This, nowevels
includes all that were salted, both from the cateh above tide-water an
below it.

Question 83. Is it used, and to what exteut, as manure, for i
other purposes, and what ?

Answer. It is not used to any extent as manure, for oil; or othel
poses than for food. : of

Question 84 What were the highest and lowest prices of the fish Pre
pound,during the past season, wholesale and retail, and whatthe averas™
and how: do these compare with former prices ? onl

Answer. The highest price during the last year for Sacramento sal o
was 23 cents per pound, wholesale, and 18 cents, retail.  The lowest pri¢
wholesale and refail, ran from 5 cents to nothing. 'Tho a\’(\rilge}jﬂ/'

e,\'tG”t

on the

], or for

pll I

e

* See noto at hottomn of page 197.
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through ghe

Drice | year has been about 10 cents.  These are gold figures. The
¢ N

Q as not varied much the last few years,
A“eSblon 85. Aro these fish exported ; and if so, to what extent ?
o “H8Wer. The Sacramento salmon ave not exported at all, or only in a

Cw e . . -
. €xceptional mstances, the home demand being sufticient to exhaust
lem,

Question 86. Where is the principal market of these fish ?

NSwer. The prineipal market for them is the City of San Francisco.
1 3

20.—»01‘1119»]1 SALMONIDA: OF THE SACRANENTO RIVER.

The othe
Olle Var
3 moyy,

r Salomonide of the Sacramento (main) River are confined to
iety, whieh some call a salmon, but which the fishermen think is
tain-trout, which has dropped down the river facther than usual.
allls (;escx‘ib};‘l in my cataloguc of Smithsonian specimens under Nos. 12
e It is quite rare in the Lower Sacramento.
i 2‘; common mounta-il.l-trout is found in abumlun?c .iu all .the cold
ot aries of the main river, and probably other varicties which have
ten reported.

21, —OTHER SALMONID.E OF TIIE M'CLOTUD RIVER.

B?sides the salmon, there arve, in the MeCloud, three other varieties
 Nlmoniae : 1, the common mountain-trout; 2, the wye-dar-decket ;
3, the “silver-trout.” A full series of specimens of the first variety
fen collected and sent to the Smithsonian Institution. (See cata-
o‘llﬁ]tlee of Spccim'cns.) '.l‘his fish is delicious eutiugZ wllen' prime, all.(l is
i ‘,a:‘blll]d&l}t.lll the river, m}d :1-scen('15 the small tributaries of the river
St quantities, to spawn, in the winter.
at it;QISecond variety is_ve‘ry rare in tho T.ower Mc(llou'd‘, but ‘&blll.l(lallt
Wogs iead-waters, and being a very handsome and dehclous-hsh, is the
Ite fish for fifty miles around. (See No. 27 and No. 68 of Catalogue
,*}mithsoninn Specimens.)
MCClle third variety I (.)nly heard of as being at thf} sources of the
hot "011(1- It was described to me as a round, plump, silvery trout, and
rare,
Lwill heye aad that the other fish of the Sacramento (main) River are
S ° Wlli‘3("'1'(’1'011, Sacramento pike or white-fish, (n eyprinoid,) sturgeon,
v Iité :‘mr(l-hcads, split-tails, (ln(!l'l-ix|g§,) suc‘kers, mud-fish. Qf these the
v, Clish, sucker, and mud-fish are found in the MeCloud River. (Sco
Atalogne of Specimens.)

22,—L1sT orF INDIAN WORDS OF TIIE M CLOTUD DIiALLCT.

‘nf““mugh it does not properly come within the scope of this report, 1

“XC the liberty to append a few words.of the dialect of the McCloud
" 1 -

Arg g

Whe

A Lo s o . T

0‘ M informed by the fish-dealers in San Francisco that 10,000 fresh salmon a wool

N 1t into that city from the San Joaquin and the Sacraumento Rivers in August,
salmon are the clieapest and most abundant.
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Indians, for the sake of preserving something of a language which will

soon become extinet. Without expecting to save them, I picked up tl

168€

words casually from the Indians last fall, (1872,) while getting the salmo
eggs, and, meager as the list is, I believe it is the only collection of words,
of the McCloud Indians that has'been made:

LIST O WORDS,

Indian..............Wintoon.

White man.. .. .... . Yi-patoo.
NO it Ello.

Yes i iiiiiiann., Ho. ™

Yes, (emphatic)..... Urmaneo.
Very.......... «en.-Béo-ya.

A great many. ..., Boo-ya.
Large ..o eoal o Bo-hi-nu.
Small........vev... Koo-0o-tett.
Cold ... oaea.l. Teém-ma

Warm. . ............Peé-ldr-ma.
Live ... ... eeei . Méoruch-héer.
Dead....coeveeee... . Min-nal

I, me, mine, my..... Nett.

You, your, him, her,

his, hers.ooaan oo (Non ego) mutt,

North covrcecenn. .. Wy-ce.

East ...............Pou-cy.
South..............Norrh.
Wesb. oo cooenee oo Num,
Day....ao oo Sannie.
Morning............ Horp-heema.
Evening............Né-monnie.
Night .. .. .. ..o« .. .. Ken-wauhnie,
Durk...eceovee.-..Chéepy.
Sleep... e e cnaamns .. Kéen-na.
Sleepy -+ cveevnnn- .. Keen-ka,
Breakfast e........ Himmdr-bar,

Dinner............_Sannic-bar.

Supper....o.. ... .. Kenwannie-bar,

To-morrow . ........Himmar,
Yesterday .. ........Lénder.
Mead............. . Pill-youk.

Bye.oooeaiaaa.. Toohio.
Mouth....oo...o..o. 06-001,
Face ccvovnanvnaaant. Toomn,

Hair .o.evveeeeeo. . Tom-moi.
ONE oo e e ee e J K-ttt

[ A7 Y Piarr-la,
Three .. oo oon.-.. Pahmn-oulh.
Four...1...........Clow-cti.

FIVO oo e e e sdnsigh.

SiN.. oLl Set-panoulh.
Seven.............. Lo-loche(t.
Eight ool Sét-clow-ctt.
Nine ....... e Kétett-61less.

A T T Tickalouss,

Tish.oeoo. oo oos  Déek-et,

Saltmon, ..o ...l Noo-o0hl.

Trowt cocove e Syec-oolott.

Salmon-trout. ... Wye-dar-deckot.

Salmon-eggs.. ... Poo-oop.

Sacramento white Chdo-sas.

fish.

Male salmon........ Charrk.

Female salmon. ..., Ko-raisch.

Black salmon....... (J]mo-l(’m-loo1160‘0011]

White, (emaciated ) Aée-teppem,

sitlimon,
Late-fall-salmon .. ., Eée-par-teppett-
MeClond salmon ... . Winny-mame 10 or
ooll. '

Grilse..ooov cooinn. Kaoo-rilsh,

Salmon-fry ......... Kéo-ooteltl nqo-o0ll:

Dorsal-fin ... .o.... Kho-rohl

Adipose-fin.._...... Toohw-keeh.

Pectoral ..o oo.. ../ All-ale-i-kébol.

Anal oo ool Kén-toe-kobol-

Caundal ... ... Pwir-tolh.

Gills e oo Lon Kldr-nee.

Man....... coo... .. Wintoon.

Wonian ............Mo-hilee.

Boy cooo ool Wéetah.

€290 N Pochiilah.

Infant ... oL Pickaninny.
CWife. o ooooiiiallos Poich-ta.

Sweetheart -... ... . Poich-ta.

Hand oooooooiiaoot. Semm,

Foot ..o iiil. Semm,

Arm Lol Klide-dett.

Horse ..o er e vea..1loXse,

Cow i Cow.

Bear ... .. ... ......Cheelkh.

Grizzly bear........ Wée-mnur.

HOoC . ooe e oe vnee ooas Hor-rdichtit
Deer eee vinecann ... Nopp.

Beaver ... oioo. S6-chett.
Otter.. ... .. .. Mime-toolich.
Mink ... ..........Bies-syouss.
COONuens cveeieaanns (a-rdillott.
Fisher, (cat).. .. ....Yiipokos.
Water-dog, (lizard) 116e-sollett.
Water-ouzel......... Soir-sfnny.
Gun ..o.o...- ceeenme _.Ko-lool.
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Bow N ¢ 1% PYO i Tp bring........... Wérrell,

Aoy T Nott. FTo pay.coceveanaeas Doo-yn

’10. shoot.... . ... . Yoopcha. I To give coovnevanaa. Doo-ya

‘_V‘” Shont, (futm'c).Yoopc]m. P Tostand caoaea. ... Ilick-{-yah.
Have Sh()t-, (P“SL) .- Yoopcha. ! To $ive oocevaenan. Koot-ch.

Shear. L0 Kdy-cll, | Towmnboocooooe .. Squéea.

To Spear. .. . ... Didt-loy. M VO L Y Bar.

O 8pear g stlmon .- Noo-oolh didt-ley, " To be hungry....... Bar-squeea.
2 8hoot g qeey . Nopp yoop-cha, “To drink ....... ....Boolah,
aocateh Perrvi-mahmn. ! Intoxieated ........ Whisky-Boeolah.

O catch o trout . ... 8yco-oolott  perri- - To drink spivits.... . Whisky-bar.
I mahn, To strike. cooooe oot Kaoopah.

DSl Boss, Tochop eovenn ... Koéopah.
\i:\'t‘,l' ----------- Méme. Tosteal veciaeiannns K]ll’-y:l].l.

N Wer. Méme., Toremain......oo.. Pomadilly.

‘Olllt ............... Welche. To residee . cweee ... Pomadilly.
ean.. . R, Weleho méme, or ! T sit down to rest. . Kéltnal,

Q © bohawma méma, To buy....... vemeee Poolah,

F.‘?"‘“"Onto River. .. Bohaima méme. P Toworkaooi et . I(l(’-,ut--?(-,ll.

B"Q ________________ Pohrr. i To be tired . .... ... Klee-tich-cet.

Yend T Chéw-1rdus, TTosew ciiiiiiaa. Hodray.
Plogy [ oo Chiéw-t1iss. o skin L..o..o.... Irriticha,

‘:01'11;, _____________ Klich-ly. I "Fo skin a deer .. .... Nopp frritcha.
,\ Sod.. . Chsse. To be afraid._...... Khée-Tap,
e T T e, [ 1 T Hi-lina.
'101);1“0 ___________ Lo-ole L VO [ W Hi-hina.
Knifo —L Kelly-kelly, ; To KisBeaveea... e LEll-chéopeha.
Bcor"s, gi()\\'ixxg ....Peurmalh. j Toswim....c.cooae. Méluu-t-ul.icll.
L Shket Jackloss. To row (u boat) ....Méme-tutich.

O0king i .Ken-wiinas. To understand.. .... Tipna.

Shirg . _b.l_“s ------ kreil:"::)::.nc:,(](]m_ To know ........... Tipna.
lﬁain. ..,.___. :...-.Léo-lmy. PO KNOW aeiiao.... (Spanish) sip-leh.

0 Tain, (verhy.....] Léo-Lay. VIR | U Teen.

Sang, [ 0 Pomn. All coieeieeees o Komm,
Q:Ollut,l-y ............ Pomum. SUMO ceee cvme sennnn Pée-yanny.

OWers ... L6o-lich. Other side.oonan ... Poo-yelty. B

"0{<skin, tanned. .. Tiy-ruch. Opposite bank of Peo-yelty miume.

Uek-gyq R n river.

Ml’"eycb-(-’. ( "ut) ']gg\:s-’:(;s This side . .ovovenn.. Num-ilty.
foungagy, 21T Bo-haima pil-yokh., | Chief ccooen ooian... Wee-ce.

O“g ___________ ) oo Charrua. 5] 1% o S ](1('0‘.\'00]\-'
Shopg 777777 Wor-6hter. Straight. ... ... Kéllar.

R Chidlla. Byeand byo........ Pop-ham.
1%:1(1 ________________ Chip-killa. Black .ooooooia .l Choo-loo-lvo.
1\(}“"5 (Clc;u.) RS (TR White...... ... co.. l{‘l-)—':lll-
'I?u-ty ......... ... B6o-Xoolah. Tohavo coaeueoan... Bemen.
Touee T ... Winn-nch. How oo, Hen-nonie.
,1:0 Come_ ... Widder, How many......1.. Hissart,
To Bo o ..., ___:]1,1]-1-;,, When eeeooeciceanee Téssan.
Havg gone .. ....... Harra. ITow long.caen. ... 11ésman.
\Vl]] 8o ... ]le.rm. Wheyo ceeeennvenens 1 {éC](.\r' !
Stay [T « vv..Béoha. Here veeees v vans aee. E-wel,
R(}St ............... Booha. . i What ceeean ceeeanns P:\'\'-("(‘-
'Sun(]ny’ (rest Qay).. Sannie boola. | Say, (toll me) ...... 1Lid-die,
Week ...l . Ketett saunio booha. « 1 don't know ....... 0-o0.
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Idon’t care......... Iiéster. | Once month; next Ketett sass.
Deer-skin cooenn ... Nopp-nickol. month. .
Deer-stow ..ooeeenn. Nopp-clummiss. | Thank you—(simply Chiilla.
North star. ........ Wye-dar-werris. \ “pood.’)
Sick, (at thestomach)Técklich-kéolah. } Bring a salmon to Mut widder neb boss
Thread............. Thee-put. | my house. noo-oolh.
McClond River..... Winnie-mdme. | Good Indian........ Chdlla wintoon.
My land............ Net Pomu, [ Bad white man. ... Chipkalla yi-patoo:
When you come. ... .Hessan mut widder. | Do you want to see Mat winner 800
Atlantic Ocean, (far Kéll-ale-poo-ay ‘ my gun? net kolool.

cast salt water.) welkh mame. | Coming ............ Well-drbo.
Come again. Way-m-worr-ry. | Conic inandsit down.Ell-ponah kélinab.

Good Dbye, (the idea Harrd-dar. San Franciseo, New Kéll-ale pomm. .
of going, simply.) i York, or any dis-

Letus go; come on.  Iarrg-dar. i tantplace, (far-off

Moon ...........o.e Sass. | Tand,)

Spanish wcords used by McCloud Biver Indians.

These words are spelt as the Indians pronounce them.

Muech .............. Mdoocha. Cluster of Indian...Ranchery.
Small «.............Chikéeta, L lodges.

Toknow ........... S:ih-bel. ' Money ... Pés-sous,
Man ...l Moochdcha.

C-~CATALOGUE OF NATURAL HISTORY SPECIMENS, COV
LECTED ON TOHE PACIFIC SLOPE, IN 1872, BY LIVINGSTO?
STONE, FOR TJIE UNITED STATES FISH COMMISSION.

No. 1. Skin and head of fish, caught in Green River, near Grecl
River Station, (Pacific Railroad,) August 6, 1872. Weight about thre®
quarters pf a pound. Common name, “Buffalo-fish,” ¢ White-fishy
“Green River Sucker”  (See note.) (See drawing.)

No. 1. Green River, at this station, has an elevation of 6,140 feet. The surronndiug
country has a very barren and desolate appearance, ay if nothing could live ther?-
Fortunately for the few inhabitants of the place, this fish, togetber with sucko.“”
abound in the waters of Green River, and ave hero canglit in considerable qu:).ﬂ}'ai”ws
with a small sweep-seine.

No. 2. Common California brook-trout; San I’edvo brook, twenty miles
gouth of San Frauncisco. Yearling. August 17,1872, These fish spawk
in the San Pedro brook in March and April. Abundant. (Sce note:
Contributed by California Acclimatizing Society.

No. 2. The California Acclimatizing Society Lias its headquarters at S
and its ponds at San Podro Point, in San Mateo County, twenty miles south of Smf
Ifrancisco. ‘Itsofficers for 1872-'73 are: Dr. W, A. N ewoll, 632 Mission stroet, prOSi.den i
John Williamnson, 632 Mission street, secretary. ‘This society has successfully mtro-
duced from the East tho black bass (Grystes fasciatus) and the brook trout, (Salmo follr
tinalis.) They have also succeeded in hatehing and raising artificially o large numbe

an I'rancisco
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of Lake Tahoe trout and California brook-trout, (Salme iridea.) 'The socioty Las re-
Ceived several orders recently from Australia and New Zealand for a large number of
the oggs of the California Salmonide.

No. 3. Same as No. 2.

No. 4. Lake Tahoe trout. Common name, (Tahoe) “shore-trout.”
Yearlixlg. August 16,1872, Very abundant at Lake Tahoe. This one
¥as hatched artificially at the ponds of the California Acclimatizing
.SWiety in April or May, 187L. Contributed by California Acclimatiz-
g Society.

No. 5. Same as No. 4.

No. 6. Six specimens of young fry, hatehed in April, from parents taken
from gay Andrea’s resorvoir, and reared at California Acelimatizing So-
Clety ponds. August 17,1872, Contributed by California Acclimatizing

Ociety,

No. 7. six speeimens of California brook-trout, San Pedro brook,
Oung fry, August 17, 1872, (See drawing.) (See note.)

No. 8. Skin and head. Common name, San Andrea’s lower reservoir
rout, \\'éig‘nt, 8 pounds. Length, 26.inches. Girth, (just in front of
0rsal ) 17 jnehes.  Pecaliar to the lower reservoir of the San Andrea’s

(t Spring Valley 7y water-works.,  (See note.) The fattest and heaviest
outof jts length that Lever saw.  Basily landed, and died very guickly.
here were about 500 separated and fully-developed eggs of last spring's

Tog lying loosely in the abdomen. The natural spawn of the next sea-

Son were quite small—perhaps tho size of pin-heads. This fish is rare,

d iy ghe only large trout caught in the lake, Silvery. No colored

Sbots, Canght with chud bait. August 20, 1872,

“« No. g, This was a fine specimen of its kind, and one of the lurgest ever taken.  Tho
tesery iy in which it wag caught ig an artificial body of water, several miles long,
'Orm(,d by building 2 dam across the Sun Andrea’s brook, and used to supply the city of

pﬁ.n Francisco with water. Tho appearance of this fish in tho resorveir wis a sur-
Tigg

s A8 no fish of that size had over been kuown abont there before. It is thought
¥ Somg to be g salmon, accidentally shut in from the sea by the dam, and by others
\.0 .bt’ & trout, which favorablo circumstances bring to this unusual size. The rosoer-
Olr ﬂbsolutuly swarms with chubs, about six or oight inches long, whieh form the
t Od of these largo fishes. It is a singular fact that the upper rescervoir, a short dis-
ANCo ahoye on the same stream, containg only the common trout of the usual size.
N H Y Yy
mho. 9. Silvertrout. San Andrew’s lower reservoir. Ratherrare. Very
¥eh resembles sulmon smolt., Never caught lavge, Deautiful form.

No. 10, Viscern of No. 8.

LNO. 11 Two specimens.  Utah mountain-trout. Young fry. Salt

{.‘ke City trout-ponds.  IIatched artiticially. Parents taken in Bear

axillrer' Abundant in Bear River and Bear Lalke, ;111(1’ot-11c1'.13‘0111 Il’lOl.lIlt-

vor Waters in Utah. Ilatched in April, May. .l’emod of 111911ba)tx0n,

W()(;Ydshort-. August 9, 1872, (Sce note.) Contributed by A. P. Rock-
» Baperintendent fishieries Salt Lake City.



202 REPORT OF COMMISSIONKER OF FISH AND FISHERIES,

No. 11. The Salt Lake City trout-ponds are fed by springs and spring streams, ¥ which
coutain the clearest and purest water that I have ever scon.  Indeed, in these respoctss
‘the water is very extraordinary. It will run for six months without depositing sodi-
ment or growing fungus,  Water-cress and other water-plants grow in this wator with
a rankuness and luxuriance that is wonderful.  Although the water must contain alkali,
it is vastly superior to any water that I have ever seen on the Atlantic or Pacific slopes
for breeding and reaving trout.

There isa fine Jot of the native Utah trout at (his establishment, \\lm I is confined
at present to the hatching and rearing of the native varicties, viz, Utah nunlntm}“
trout and Utah Lake tront. The place is earried by the city government, and is "
charge of the Mormon superintendent of fisheries, My, A, P. Rockwood.

No. 12. Sacramento River trout. Sactamento River at Sacramento
City. Rare. Female. Aungust 26,1872, (Sce drawing.) This variety
somatimes attains a large size, being occasionally as large as the smaller
salmon. They are called salmon by some. M. 8. R. Jones, of the Sac
ramento fish-market, and a good authority, thinks that they are mount-
ain-trout which have accidentally dropped down the river to this point-
They are caught here chiefly in the fall, and when the winter rains com®
on they disappear again.

No. 13. Sacramento River trout. Male.  August 26, 1872, See No-
12. (See drawing.)

No. 14. Pharyngeal teeth of “Sacramento pike”  Angust 26, 1872.

No. 13. Viscera of No. 12,

XNo. 16. Viscera of No, 13.

No. 17. Salmon grilse. September 3, 1872, McCloud River. Very
deep and thin, Head, {ail, back, and fnm black. Very black all over
when dry, except on helly.

Dimensions,

Tuches
From snout to forkin tail . ..o 18
From snomt toend of tail.. .. ... .. .. 19
ST s I e 8%
Head................. e e e 4

Abundant. Scales absorbed into skin, and skin very stimy. TFlesh soft
but eatable. Many parasites in gills,  (See drawing.) (See note.)

No. 17. The word “givth” in the catalogue, when used without explanation, moeans
the measurcuent taken just in front of the dorsal fin. .

No. 18, Viscera ot No. 17, Testes, or milt glands, were not savedi
but they were very large and full, with milt flowing copiously from them:

No. 19. Salmon grilse. Mule. Body deep and thin, MeCloud Rivels
California, September 5, 1872 Very black and slimy. Gills full of
parasites. Looked foul. Greenish yellow sores in flesh, under the slein.
Weight, 4 pounds. (Sce drawing.)
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Dimensions.
) Inclxeu..
Length, snout to tip of tadl. ... .o 24
Length of NCA. « o o e 4
Girth. ... .. i 1
G?rth of head. ... .............. e o 10
Girth of tail, (at smallest part). ........... e - 4

Vcigljt, 4 pounds. ,
No. 2. Viscera of No. 19.  Milt well developed and prime. ‘
No.21. rout. Indian name, sydolott. McCloud River. Female.

Sebtember 7, 1872, Small head and beantiful form. Capital eating.
Quite COMmIon.

Dimensions.
Inches.
Leugu,, from snout to tip of tadl ..o i 15%
OB Of Bead. ... oo o e 13
B P 84
GIU O heatd oo 5
T of tail. ... 3

Spawn considerably developed. There were nearly one-half pint of salion
88 in this trout’s stomach when caught. This was the best fish for
“ting that we found while on the McCloud, (See drawing.)

No. 22, Trout, sydolott, McCOloud River, September 7, 1872, In poor
“ondition compared with No. 21; but in better condition than No, 23,
Stomacy, one-quarter full of salmon-cggs, which is the bait used by the
Ddians for catching them. Tggs less developed than those of No. 21.
1 the whole o lank-looking fish, with comparatively large head, but
1ot baq cating. This one, I believe, was speared by the Indians. (See
1"~lwing.) .
No. 23, Trout. (Indian) sydolott. Said by the Indians to be.tho.
Common mountain-trout, like the previous specimens. I\Ic(Jlox{d River,
eptember 7, 1872. 'Thin, emaciated, and in very }md condition. Very
arge head, compared with body. Dorsal fin mutilated. F!csh looked
nhealthy, Eggs very small and diseased. Organs of exit ulqerated
and swol)en, NorE.—Tish (trout) similarly disecased are occasionally
ound at artificial trout-breeding ponds. The Indians said that Nos. 21,
- and 23 were the same fish, though found in suclt different condition.

3

See drszing,)

No. 24, Viscera to No. 21.

No. 25, Viscera to No. 22.

YNo. 26, Viscera to No. 23.

No. 27, Common name, salmon trout; Indian name, wye-dar-déekit.
MeCloug River, September 7, 1872, Also called at Soda Springs the
% Varden” trout. (Sec No. 68.)
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Dimensions.
. Tniches
Length, snout to tip of tail............. .. ... ... i 17%
GHEE . o o e e e e 9

Meat firm and hard, but rather dry ; tasted very mnch like No. 8. The
handsomest trout, and, on the whole, having the most perfect form of all
the trout we saw on the McCloud. Also, the only fish that had colored
spots. This one was profusely spotted over most of the body with red-
dish golden spots. (See drawing.) DPossibly the Salmo spectabilis, Pa
cific Railroad Reports,.vol. xii, p. 342-3. (See note.) Only a mediu
table-fish, at this season. Rare. '

No. 27. This trout is rare in the lower waters of the McCloud, but common atb it8
head-waters. Tishermen say that this trout is caught nowhere clse in California. 1t
is considered a great luxury at Soda Springs, on the Little Sacramento, from which
place parties often travel the fifteen-mile trail to the Upper McCloud to catch it. Mr.
L I I'ryo, of Soda Springs, once canght a mountain-trout of two pounds on his hook,
and as he was just in the act of pulling it out of the water, it wasscized by a monstrous
wye-dar-déckit, which Mr. Fryo says conld not have weighed less than 20 poundﬂ-
The latier fish was lost, but the mountain-irout showed the marks of hig teeth on both
sides.

No. 28. Viscera to No. 27,

No. 29. Male salmon. McCloud river, California, September 23, 1872.
A clean, healthy, nice-looking fish, but not silvery. This fish belong8
to a class which are just beginning to come up the river, in limited num-
bers, called the fall run. Their flesh is quite palatable and good, and
there is considerable fat on them still.  Their scales have usually bee?
absorbed, and the surface of the skin is smooth and slimy. These aré
the only salmon now coming up the river. All the others are floating
down the river, dead or dying. The milt of this fish was well developcd
and flowing. Girth, 15 inehes,  (See drawing.) .

No. 30# Large, full-grown male salmon. September 25,1872, McClond
River, California. Weight, 20 pounds; girth, 21 inches; girth at anus, 163
inches; length, 38 inches. (Consult Salmo eanis, \V. Pacific Railroad
Report, vol. xii, p. 341.) (Sce drawing.) (Sce note.)

No. 30. This fish was oue of the largest, if not the largesf, which wo saw on tho
McCloud. He was thin and worn, but would Irave weighed nearly 40 pounds when
in good condition.

No. 31. Viscera to No. 30,

No. 82, Male salmon. McCloud River, September 23, 1872, Girth
in front of dorsal, 16 inches; at anus, 13 inches. No drawing was taken
of this fish.

No. 33. Viscera to No. 32,

There is no No. 34.

No. 35. Grilse. The skin was accidentally seraped somewhat wit?l it
knife. September £5, 1872, McCloud River, California.



STONE—ON THE SACRAMENTO SALMON. 205

No. 36. Grilse. McCloud River, September 25, 1872,

No. 36, Head of male salmon. MecCloud River, September 25, 1872,

No. 37, Head of male salmon. McClond River, September 25, 1872,

No. 38, Head of male salmon. McCloud River, September, 25, 1872.
Probably an old fish.

No. 39. Head of female salmon. September 25, 1872.

No. 40, Trout. The common mountain-trout of California. Indian
Hame sygolott MeCloud River, September 27, 1872. This is a beau-
tiful Specimen of the species. :

. I;I‘)o 41. Mountain-trout. McClpoud River, September 26, 1872. (See
ote.)

.NO‘ 4L The common mountain-trout is casily canght at most seasons of the ycar,
With almost any seasonable bait, and also, and quite as suecessfully, with the artificial
hy‘ The Indiang also spoar them. It is, however, hard to eatch them on the Lower
IcClout] after the 1st of October, (Seo report on salmon-breeding.)
No. 42, Same as 41.
\ N :
ﬁsi\o. 43. Fomale salmon. McCloud River, So_ptcmper 28,1872, This
Lhag spawned; was foul, emaciated, and with tail almost worn off.
Ar specimen of the fish which are now floating down the river, dead
0 X 3 .. 1
T exhausted. Weight 10 pounds. (See drawing.)
No. 44, Female salmon. McCloud River, September27,1872. Weight,
Pounds, This fish had not spawned when caught. The drawing was
Aken afgor spawning the fish. She had 4,500 cggs. (See note.) (See
l‘awing_)
No. 9.
8almoy,
8alingy,

he less number of ova in the MeCloud salmou, compared with tha eastorn
» Wag very noticeable. I nover found over 700 eggs to the pound in the McCloud
+ On tho other hand, the oggs were largor than those of the Atlantic salmomn.

No, 45, Male grilse. McCloud River, September 27, 1872. TFoul, but
}?'fa“' 8pecimen. Abundant, though not so much so as the full-grown
8almoy), (Sce note.)

No. 45, I Aid not find a single female grilse among the great numbers of grilse which

*X2mined and yaw on the McCloud; nor have I ever seen a female grilse elsewhoro,

@ .
tho“gh I have seen persons who said they had scen them.

. Yo, 46, Young trout. Indian name kéo-00tit syo-lott="* small trout.”
TeCloyq River, September 29, 1872,
No. 47. Yellow sucker. McCloud River, September 29, 1872, Abund-
ant, (See note.)

No, 47, The other fish of the MeClond River besides the (1) salinon are the (2) com-

":0“ 11101111!:1in-trout, (3) wye-dar-décket, (sco No. 48) (4) white-fish, (cyprinoid?)
) Corhmgy, sucker, (6) yellow sucker, (seo No.72,) (7) mud-tish, (3) silver-trout? Ifoad-
Wl.lt"em of McCloud,

10 above are all the fish that are found in the MeCloud River in Septomber, Octo-

Lo
Cr, an( November.



206 REPORT OF COMMISSIONER OF YISH AND FISHERIES.

No. 48, Conmmon name on the MeCloud, “white-fish;” common nameé
on the Sacramento, ¢ Sacramento pike.” MeCloud River, September
29,1872, Abundant,

No. 49. Viscera to No. 435.

No. 50, Same as No. 48. These fish ave canght with salmon roe, and
are very abundant at this season. (Sce drawing.) They grow hexe t0
an average weight of one or two pounds; but in the warmer waters 9
the Lower Sacramento, say at Sacramento City, they attain a very larg¢
size. Their flesh is sweet and good, but soft and bony.

No. 51. Viscera to No. 50. )

No. 52. Female salmon. Indian names, mohalic no-ooll = sho
or woman-salmon, and koraisch McCloud River, September 30.
Weight, 18 pounds. Girth, 18} inches. This is a *fall run” fish, and
is larger than the average of the ‘“fall run,” but not larger than the
average of the summer-salinon.

No. 53. Red-headed woodpecker. McCloud River, California, Oct”
ber 8, 1872, Contributed by Hon. I, B. Redding.

No. 54. Snake. Iead-waters of Sacramento, October 10, 1872, Col”
tributed Ly B, B. Redding.

No. 55. Trout. Indian uname, sydo-lotf. Sometimes called the red-
banded trout. Little Sacramento River at Upper Soda Springs, O¢
tober 10,1872, This trout has an almost scarlet band, extending th¢
whole length of the body, and about as wide as one-fourth the depth of
the fish. The band overlies the lateral line, and is about evenly (1ivided
by it. The Indians say that it is the common mountain-trout, and thab
the scarlet band is fonud on some, but not on others. {(See note.)
adn-

No. 56. The seavlet-handed trout appears to be the same as tho common monnt:
ah'

trout, the scarlet band being an aceidental feature, dependent upon seasons and lo¢
ties. Forinstance, on the coast it 1S ravely scen inits full hrightuess; in thoe Low¢r
McCloud, #ho trout have it in June, and it continnes to grow moro vivid and deope’”
colored till the middle of August, when it Teaves them altogether, and Qoes not show
itsolf at all in September and October.  Again, at the head-waters of the Sacramoni®
tho golden band is on the trout all the year round, and it is probably the samo with
the trout at the head-waters of the MeCloud. The bright searlet band is so rare o3 tho
coust that the trout fishermen eall it a different variety, and esteem it an llnusnf\1
prize.  (See No. 64, catalogue.)

No. 56. Led-banded trout. 1lead-waters of Sacramento, near Mount
Shasta. Temperature of water, 462 1. The tront canght in these col
waters are very fine.  October 10, 1872,

No. 57. Red-banded tront. Iead-waters Sacramento, near Mount
Shasta, October 10, 1572,

No. 58. Same as No. 57.

No. 59. Red-banded trout. Little Sacramento.  Upper Soda Spring9s
Oectober 10, 1872,

No. 60. Same as No. 59,
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No, ¢y,

Same ag No. 59.
No. ¢2,

Same as No. 59.

No. 63. Same as No. 59.

Among tlese specimens of red-banded trout, is one skin and head
Hot deSigImted, of which therc is a drawing.

No. 64, Red-banded trout. Little Sacramento, at Frye's Upper Soda
Prings, October 9, 1872. Abundant. Caught all the months in the
year. Aj the trout at this part of the Sacramento have the red band
A& all seasons of the year. These trout are caught with artificial Hly,
angd the ordinary trout-fishing bait; salmon roe being found the most
tffective of the nataral bait. Mr. Sisson says that the flesh of these

Sh ig Sometimes white and sometimos red.  Mr. I'rye says that this is

‘e8ame trout that he has saught all the way up and down the Califor-
2 ¢oggt,

P'NO' 63. Red-banded trout. October 9, 1372, Little Sacramento
“Ver, near the hotel kept by Mr. Isaac 1% I'rye, at Upper Soda Springs.

GO 66. 'Same as No. 65.

}_‘0- 67. Same as No. 65.

0. 68, Common name, salmon-trout. McClond.  Indian name,
""-V‘e-tlar-déck-z't, which means the fish from the North, this variety
pllug caught only in the head or northern waters of the MeCloud.

8local name at Soda Springs is the ¢ Dolly Varden?” trout, IIead-
Vaters of the McCloud River, September 1, 1872, This specimen is
mlt@d, and is the same as No. 27, but in the lower waters of the
M(’Cloud, where No. 27 was caught, it is raro and exceptional, while
A% the head-waters of tho river it is common. (See note.) The spawn
“} this fish were large and almost ripe. These fish are thought to some-
'Mes attain a size of 20 pounds. One was caught which weighed 5
I}Ounds; another whieh weighed 11 pounds. They are considered very
lne Cating at Soda Springs. The salted oue which I ate was certainly
very fine. (See No. 27.)

No. 68
trong be,

[ B

- Iwas told that at the head-waters of the McCloud, there is a beautiful silvery
side tho “ Dolly Varden,” ealled tho “silver-trout”  (Sce note to No, 47.)
No. 69, There is no number 69.
No. 70. Trout. October 10, 1872. lIlead-watersof the Sacramento.
No. 71. Water-ouzel. Octobex 10, 1872, Indian name sours-sinny.
cad-waters Sacramento, October 10, 1872, At a distance the water-
duzels secined to be almost the color of the rocks o whicl they stand
“‘_“d look for food. They have a peculiar note like a ¢hild’s rattle, but at
hes sing beautifully.
No. 72 Mud-fish.  MeCloud River, October 31, 1872,
No. 73. Small mud-fish. McCloud River, October 31, 1872,
No. 74. Young trout. MeCloud River, October 31, 1872,
No. 75. Same as No. 74.
No. 76. Trout. Wentworth’s brook. This brook cmpties into the
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McCloud on its east side, about thirteen miles above its mouth, Ther®
arc a ranch and cabin here, occupied by the only white resident ©
the McCloud River, Mr. Frank Wentworth. November 1, 1872,

No. 77. Same as No. 76.

No. 78. There is no No. 78.

No. 79. Salmoun. Temale. Mill-brook, near Telama, on the Sacr?
mento River, November, 7, 1872. Abundant. This is a small strea
where the salmon rush up to spawn in great numbers, in October aB
November. They alsé come up this brook in April, May, and Juneé
They resemble in many.particulars, in outward appearance, the «fal
ran” of the MecCloud River. This point is fourteen miles below the
head of navigation of the Sacramento River, which is here quite deepP
and broad. The water of the main river is roily here. (See note.)
(See drawing.) Girth, 20 inches. Weight 164 pounds.

No. 79. At Tehama, in the fall, the salmon are speared and trapped in great numbers,
and many are sent to the San Francisco and Sacramento markets, salmon from otber
sources*being very scarce at this time. These spawning-fish, howover, are seldo™
offered for sale in the first-class markets, and are not eaten by the initiated. They are
in demand, however, at the more common restanrants and cating-saloons.

No. 80. Salmon. Male. Mill-brook, near Tehama, on the Sacrament?
River. Abundant. November 7, 1872. These fish weroe in their primé
for spawning thelast week in October. At this date many had spa\vnedy
but many, also, of thiy run, bad spawn and milt in them. Weight, 5%
pounds; girth, 13§ inches. (Sece drawing.)

No. 81..Same as No. 80. Male, weight 13 pounds; girth 184 inche$
(Sece drawing.)

No. 82. Salmon. TFemale. Mill-brook, near Tehama. Weight, 10§
pounds; girth, 163 inches. November 7, 1872. (Sec drawing.)

No. 83. Salinon grilse. Male, Mill-brook, near Tehama, November
7,1872. Weight, 4} pounds; girth, 123 inches. (Seenote.) (See draw:
ing.)

No. 84. Salmon., Female. Mill-brook near Tehama, on Sacrmnenf:f’
River, November 7, 1872. Weight, 103 pounds; girth, 16 inches, TS
fish had perfect or nearly perfect scales, and asomewhat silvery appear
ance. The eye will be seen in-this specimen to be larger than that of
the other specimens. Sulmon with unabsorbed scales are very rare ot
this season, and at this distance from the sea. I did not find one on the
McCloud from Scptember 1 to November 1 that had scales like thos®
on this specimen. * (See drawing.)

No. 85. Tom-cods. San Francisco Bay, November 16, 1872.

No. 86, Common name on DPacific coast is smelts. San Francisc0
Bay, November 16, 1872.

No. 87. Shrimps. San Francisco Bay, November 16, 1872. (Thes®
creatures lived longer in the alcobol than anything I have seen except
lizards.)

No. 88. Octopus. Common name among the fishermen is squid. I
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SUppose this is the pieuvre of Hugo’s ¢ Les Travailleurs de la Mer,” or
Doulps.  Farallone Islands, November 15, 1872. Occasionally caught
o0 this coast, The fishermen speak of it with dread, and evidently con-
Sider it very formidable. This specimen was not considered a very large
%he; yet it must have been much larger than the one Hugo describes,
A5 this one has over 1,200 suckers to 400 of hisspecimen. Adams speaks
of one caught near the Meia-cashimah Islands as a very large one, be-
C“E‘SG it could cover an area of 12 feet in circumference. The arms of
1S one were about 44 feet long, and could covér an area at least 28
feet iy, circumference. The Italiau fishermen consider them good to eat,
ang very good, too. The ink-bag was quite full, and had, I should say,
OVer a half o pint of fluid in it. '

No. 89. Trout. McCloud River, November 2, 1872.

No. 90 Rock-perch. Near Goat Island, San Francisco Bay, Novem-
ber 18, 1872, A
1817\720' 91. Porgee. Near Goat Island, San Francisco Bay, November 18,

No. 92. Salt-water trout. San Frangisco Bay, November 18, 1872.

No, 93. Rock-perch. San Francisco Bay, November 18, 1872.

No. 9. Rock-perch. San Franeisco Bay, November 18, 1872,

No. 95, Salt-water trout. San Francisco Bay, November 19, 1872,

No. 96. Salt-water trout. San Francisco Bay, November 19, 1872,

No. 97, Spider. Near Mount Shasta, October 10, 1872,

No, 98, No. 99. There are no Nos. 98 and 99.

No. 100. Three specimens.  White-fish, Russian River, Mendocino
Oounty, California, September, 1872. Contributed by J. Williamson.

No. 101. Herring. Ifive specimens, San Francisco Bay, November
22,1872, Males very full of milt.

No. 102. Rock-fislh, rock-cod. Three specimens.  San Francisco Bay,
“Ovember 22, 1872.

No. 103. Rock-fish, rock-cod. Yellow. San IPraucisco Bay, Novem-

er 22, 1872, )

No. 104. Water-dog. Tributary of McCloud River, California, Oec-
Ober 21, 1872, '

No. 105. Salmon head. A fresh-run fish. Caught at Rio Vista, Sacra-
Mento River, November 21,1872, Female. Rare at this season. I’rime
Conditjon, Fat, silvery, and fine eating. Eggs very small. A true Sacra-
Ulgnt.o River salmon. (Sec drawing.) The Sacramento salmon command
this montl, the hi ghest pricein the market—25 cents, retail; wholesale, 18
ce“t8~being more rare this month than at any time. There is another
Salmon (see No. 106) which is sold in the San Francisco market at this
t“"ea much inferior, and not commanding so high a price.

No. 106. Salmon head. November 21, 1872. Male.

Poing Arena, Mendocino County, California. The fish referred to un-
der the Jast number. It resembled in form the ¢fall run” of the Mc¢Cloud
ales, in their best condition. It was, however, bright aud silvery, with

S. Mis, 74—-14. '
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scales very much as in a prime fish. The scales were smaller than thos€
of the Sacramento salmon, and brushed off easily, as with a smolt. Both
jaws had large teeth, but, as will be observed in the specimen, they aré
smaller than in the McCloud River males and are fitted loosely and flex!-
bly into the jaw, as if set loosely in a piece of rubber lining. The teeth
are, also, unlike the McCloud River fall run male, dark and dirty-look'
ing. The teeth seemed to e in a transition state, and raised the ques:
tion whether they were coming or going. A female of the same variety
being found the next 'day with nearly ripe eggs, the inference secemed
to be that the teeth of the fish must be coming. The milt of this fisht
was copious and prime. The eye, it will be observed, is larger than that
of the Sacramento salmon. It also has a less forked tail. The fisherl-
men say that it will not compare in table qualities with the true Sacra-
mento salmon at this season. There were less fin-rays in the dorsals
pectoral, and anal fins than in the respective fins of Sacramento salmon-
(See drawing.) There were grilse of this variety caught at the sam®
place, in the San Fraucisco market to-day, bright silvery, and of very
graceful form. Thesc commanded a high price. (See drawing of NO-
128.)

No. 107. Young cod-fishes. November 24, 1872, San Francisco Bay"

No. 108. Spawn of Yoint Arena salmon, showing stage of de-
velopment., (See No. 106.) I learned from parties living at Eel River
north of Point Arena, that the salmon of that river come up 0
spawn in December and January, and if the rains are early, that the sal
mon spawn in those months in Eel River. It is possible that No. 10
was o his way to Eel River to spawn, as was also the female, having
the eggs (No. 108). It is obvious from the advanced stage of the milt

“and eggs of these fish, that they were on their way to their spawning
grounds. If it is true that the Eel River salmon deposit their eggs it
December and January, we have then seven months of the year now
known to be salmon-spayning months, namely, July, August, Septetd”
ber, October, November, December, and Janunary.

No. 109. Pelican. (Pelicanus fuscus.) San Pedro brook. Novembet
22, 1872. Contributed by J. Williamson,

No. 110. Dried salmon. This is a fair specimen of the dried salmo™
which the McCloud River Indians live on chiefly through the winter’
Most of the salmon used for drying are taken in August and Septembels
when they are spawning or falling down the river exhausted, after
spawning. They are then easily captured by spearing, or by traps’
The spears are very long, and carefully made. The traps are merely
baskets of bushes, placed at a fall or rapid, and winged on eacl gide by
a fenee of stakes or bushes running at a slight angle up the river, S0
that the exhausted fish coming down the river, finally find their way into
the basket and are there trapped. The MeCloud Indians do not try &
trap the fish coming wp the river, but only those going down, which i3 jus
the contrary of the principle of the white man’s trap and nets. The In-
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S:Z“f, very §ingularly, prefer the exhausted and dying salgnon for dry-
. 610 the fresh and prime ones. As soon as a salmop is speared or
axy rl ?fl‘om the ?ra-p it is opencd-—the spawn always being saved as a
the 03‘3-1%(1 split and hung .011 a 1)115}1 or .fcnco made. for the purl?ose, 1}1
Cientien air. In the dry air of Camhforma, th_e drying process Is sufli-
Sel'vin: 1)1‘e§e1‘v0 thpm without salt. "The Indians aever use salt in pre-
oy 1g their salmon, and will not eat salt meat of any description.
esen the salmon are sufficiently dried, they are tied together il.l bun-
o (,3 and packed away around theé sides of the lodges. These specimens
Dresented by one of the MeCloud chiefs, and, repulsive as they seem,
arzyhfepresent the main support of the Indians during the winter, and
1ghly valued by them. C
'S(’d. }11- A deer-skin, tanned and dressed by the MeCloud Indians.
~* 10r making moceasins, and sometimes for clothes. Some of the

lg,?‘l;'skins dressed by the McClouds are very white and soft. October,

No
.

-~

di}:‘lo' 112. Deer-skin blanket. Prepared and sewed by the M¢Cloud In-
8. This is the common blanket of these Indians. October, 1872,
aLro 113. Heavy buck-skin blanket. Tanned by the McCloud Indians.
is 8¢ anq heavy skins like this are used alone, as blankets. This one
'early a5 large as the two sewed together of the last specimen.
the g 114, Seeds, stalk, and leaf of plant used and highly \'aIu(?d by
Obsq aCramento River Indians, for mmaking thread and nets. It will be
1872rVed that it has a good fiber. Near Mount Shasta, October 10,
LTO‘ 115, White-perch. San Franciseco Bay, December 2, 1872,
a;fo' 116. Nuts of the “ Digger” pine. Highly valued by the Indians
Dod. October, 1872.
di::n(;' %17. Soap-root. McCloud River, November, 1872. Used by In-
I8 for making brushes. -

i'? 0- 118, Stones of which arrow-heads are mado by the McCloud In-
‘I\PS' McClond River, October, 1872.
er “(’)'tlim. Acorns and leaves of mountainlive-oak. These acorns,togeth-
‘i

_ the acorns of other oals, form the next important staple of food
enlle.dried salmon, among the McCloud Indians. The squaws g‘ath.er
“’hichm great quantities, and make a kind of paste or soup {of them, in
. form they are caten, almost exclusively. McCloud River, Octo-
No’ 11872. Contributed by B. B. Redding.
tribu.t 20. Parasito on pine-tree. MceCloud River, October 31,1872, Cou-
ted by J, G. Woodbury. .
No. 121, Skate. San Francisco Bay, December 2, 1872,

g' 11‘22 Skate. Bay of San Francisco, December 2, 1872,

&

ciseq D)3. Young smelts. (Atherinopsis californiensis ?) Bay of San Fran-
anq t’l CCember 3, 1872, Theseare universally sold in California for smelts,
!¢ beople generally suppose that they are smelts. Three specimens.
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No.124. Flounders. Three specimens. Bay of San Francisco, Decel”
ber 4, 1872.

No. 125. Soles. Three specimeus. Bay of San Francisco, Decel
ber 4, 1872,

No. 126. Drawing. A fine specimen of a Sacramento River salmiols
in prime condition. This was a feesh-run fish, bright, plump, and silvers
Spawn very small. Caught at Rio Vista. Weight, 14 pounds. o
vember 11, 1872, Winter run. These fish have just begun to aseent
the Sacramento, this one being among the first that were caught th®
season, of the “winter run.” Only a very few arc taken as early as th_‘S;
they are consequently rare in the markets and command a high pricts
{for California,) viz, 25 cents a pound, retail, and 18 cents a pound, wholé:
sale. Thisisthe beginning of a run of prime fish which does not slackes
nor much depreciate in quality, till June. (See Report on Sacrament?
Salmon.) o

No. 127. Drawing. Male salmon. McCloud River, October, 1?‘ -
Toul, emaciated, and tail partly worn off. Compare with last drawings
No. 126.

No. 128. Drawing of grilse frequently seen in San Francisco market
in November. This fish is taken at Point Arena, (a point on the 0935
of California, in Mendocino County,) and is sent to the San Francisc?
market when the Sacramento salmon are scarce. It is a beautiful ﬁsh:
in form and general appearance, and commands a high price. They are
all about the size of this specimen. They are bright and silvery. The
scales ave small and brush off very easily, as in salmon smolt. Novembe”
20, 1872.

No. 129. Drawing. Sacramento salmon, in prime condition. Female’;
Rio Vista, November 11, 1872, Weight, 18 pounds. ¢ Winter rui
Compare No. 126.

No. 130. Snake. Menlo Park station, Southern Pacific Railroad,
Mateo County. October, 1872. Contributed by Mr. Williamson.

No. 131. Salmon eggs. Dried by Indiang for {ood., Esteeme
luxury. Presented by Indian chief. McCloud River, California, Octo”
Dber, 1872,

No. 132, Arrows without points. Six specimens. McCloud Indian®
MecCloud River, Calitornia, October, 1872, .

No.133. Arrows, with stone points. MeCloud Indians, McClond Rivers
California. Six specimens. October, 1872.

No. 134.. Arrows, with steel points. Two specimens. Sacrament0
River Indiaus, (Cpper Sacramento,) October, 1872, L

No.135. Arrows,with glass points. McCloud Indians, McCloud Rivet
California, October, 1872. Six specimens.

No. 136. Arrows. Ditt River Indians. Pitt River, California,
ber, 1872. , .

No. 137. Indian bow, made by Con-choo-1001a, chiet of McClout'l Ind‘l'_
ans, McCloud River, California. The bow is made of yew, and 18 co

San
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red on the back with salmon skin, which is prepared by u secret which
¢ Indians will not disclose. The salmon skin imparts a wonderful
Clasticity to the bow, which will bend back, when it is unstrung, several
Years after it is made. Con-choo-loo-la is probably the last of the great
¢hiefs of the McGlond Indians. '
No. 138. Sprig of Jew, from the wood of which the Indians make their
OWs.  October 12, 1872. Upper Sacramento River.
No. 139. Salmon-ecggs. MeCloud River, California, September, 18?3.
No. 140. Salmon-eggs, showing eyc-spots. McCloud River, California,
ctober, 1872, ,
\ T_O- 141, Young salmon, just hatched and hatehing. MeCloud River,
(‘ahfm'niu-, October, 1872. .
No. 142, Shapaulle, (Indian name.) Clear Lake, Lake County, Cali-
Oria, Febraary 5,1873. Four specimens.
Vo. 143, Trout. Clear Liake, Lake County, California, Febrnary 5,
1873, Twenty-one specimens. o
No, 144, Chy? (Indian name.) Clear Lake, Lake County, Californiza,
"ebruary 7, 1873, .
0. 145, Male trout. Supposed to be two years old. Milt flowing.
Colq Creek, Clear Lake, Lake County, California, February 8, 1873,
0. 146, Perch, Soda Bay, Clear Lake, California, January 25, 1873
No, 147, % Clear Lalke, California, February 8, 1873.
18?30. 148, Shy, (Indian name.) Clear Lake, California, February 10,
No. 149, Indian cake, made of the nuts of the pepper-tree. Used
00d by the Clear Lake Indians. February 10, 1873.
0.130. Spawn of mountain-trout, showing its stage of develop-
’lfge%t in this variety. Cold Creck, Clear Lake, California, February 10,

0

ag

. Vo, 151 Salmon-trout. Kelsey Creek, Clear Lake, Califqrnia. Girth,
st in front of dorsal fin, 9 inches. Milt ripe. TFormerly abundant,
fo ccoming scarce. .
COZO"-~Dark gray on back, shading off to lighter gray and pink, to-
Ward )4 lateral line. Gill-covers bright vermilionred. Band of same
2Olor, aboyt, # inch wide from gills to tail; brightest and broadest near
©middle. Girayish-pink below red band. Abdomen white underneath,
With blotches of grayish-pink. The fishermen say that this is the only
"a.riety of trout caught in or about the lake, besides the common moun-
Md-trout, e body of the fish was deep and thin; and very thickly
d(.)tted above the lateral line and on the caudal, dorsal, and adipose fins
\Ylth blaclk spots. There were a very few black spots below the lateral
‘e, ¢hiefly near the head and tail. The pectoral, ventral, and anal fins

Ere of g dark-gray color, and without spots.

0. 152, Sucker. Male. Clear Lake, California. DMilt ripe. Ifebruary
19, 1873, Mem.—Suckers and trout in this locality spawn at the same
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time, while in*New England they spawn at exactly opposite seasons of
the year; the suckersin May and the trout in October. .

No. 153. Skin of mud-hen. Clear Lake, California, February 13,181
Very abundant and very tame. R

No. 154. Skin of white heron. Clear Lake, California, Februaty =
1873. XNot abundant.

No. 155. Water-lizard. February 10, 1873. I%elsey Creck, Lake
County, California. .

No.156. Spawn of salmon-trout. Kelsey Creek, near Clear Lake, Call-
fornia, February 11, 1873.

No. 157. Pyloric appendages and milt-glands of No. 158.

No. 138, Muraena. (Italian name.) TFarallone Indians, December
14, 1872. Spawn nearly ripe, and about the size of trout-spawn. i

No. 159. Lake-trout or salmon-trout. Burtnett’s mills, Kelsey Cred N
Lake County, California, Mareh, 1873. Contributed by J. G. WoodburJ

No. 160. Shy or chy. (Indian name.) Five specimeus, (tag says St¥/
Cold Creek, Lake County, California, Mavch 8, 1873. Contributed by
J. G. Woodbary. )

No. 161, Nic-coosh, or mikh-ush. Cold Creek, Lake County, Califor
nia, March 8, 1873. DBy J. G. Woodbury. '

Numbers 161 to 167 omitted. )

No. 167. Shapaulle. Burtnett’s mills, Kelsey Creck, Lake County, Call
fornia, March 9, 1873. By J. G. Woodbury. '

Nos. 168 to 208 omitted here; resumed further on. .

No. 208. Trout. Independence Lake, on Sierra Nevadas, Californi®s
February 24, 1873.

No. 209. Same as No. 208.

Nos. 210 to 216. Chubs. Sacramento River, ncar mouth of San Jo¥
quin, IFebrnary 25, 1873, ) 0%

Nos. 217 to 231, Perch. Sacramento River, Rio Vista, February =<
187F

Nos. 232 to 236. Hardheads. Sacramento River, near mouth of Sag
Joaquin, February 23, 1873. )

Nos. 237 to 243. Sacramento pike. Sacramento River, Rio Vistds
February 23, 1873.

Nos. 244 to 250. Viviparous perch. Local name ¢sun-fish.”
mento River, Rio Vista, February 26, 1873,

Nos. 201 to 262. Split-tails. Sacramento River, near Courtlands
‘February 26, 1873. o

Nos. 263, 264. Suckers. Sacramento River, Rio Vista, February =%
1873. B

Nos. 265 to 270. Herrings. Sacramento River, Rio Vista, Februar
26, 1873. .

Nos. 271 to 273, Sturgeons. Sacramento River, Rio Vista, February
26, 1873. Saw one, February 27, at Rio Vista that weighed 200 pounds;

Sﬂ.cl‘ﬂr'
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and was 9 feet long. Was told of one caught here that weighed GO0
bouns,

No. 274, Herring. Sacramento River, Rio Vista, Fel.n'um“y 20,0 1?17{(3;1‘
No. 275. Lobster, (local name.) Sacramento river, Rio Vista, Ca
3, February 26, 1873.

No. 168, Small fish. Cold Creek, Lake County, California, February,
1873,

No. 169, Small fish. Cold Creek, Lake County, California, February,
1873,

nj

No. 170, Two specimens from Chinese fish-market at San Francisco,

I“ebru'],l - Lol
ary, 1873. . . . r AP T
No. 171’, Heads of male salmon ; two specimens. Point Arena, Cali
fOrniq D .
<y December 1872. . .

No. ’17 2. Yellow rock-fish., Bay of San Francisco, November 22, .18721;

No. 173, Small Mur acna. (See No. 158.) TFarallone Islands, Marc
12, 1873, :

No, 174, Red-headed woodpecker. MeCloud River, California, No-

Vember 1573 .
e 3 iv November, 1873.

0- 175, Blucjay. McCloud River, November, . .
I‘NO' 176. Salmon-spawn, showing stage of development. Rio Vista,
“hruary 96, 1873. e A

~o. 177, S7almon»spzuvn. Sacramento River, near Rio Vista, March
sz vom Clear Lake

No. 173, One bottle containing seven small fish, from Clea ’

e County, Californi February, 1873.

v, California, ’ '

No. 179 Sz,xlmon.spawn. Near Rio Vista, ])ecexnber,r1873.3

No. 180, Salmon-spawn. Near Rio Vista, January 25, 187‘ .

Xo. 181, Spawn of lake-tront. Clear Lake, I“eb.rua'u‘y, 18‘7‘5' arents

No. 182, Young trout. Spawned and bred a-rtlﬁc‘mlly from %\){u ov
Slughg, in the San Andreas reservoir, near San Francisco. (See No.

™t catalogue.) Three specimens. e

No, 183. c,szill water-dogs. MecCloud River, California, Nov (;mbevr,
.1872- The bottle also contains two 1000-legged worms, and an unknown
1l]Sect. )

No. 184, Supposed to be the ¢ steamboat-bug.” Sercno Lake,9 S;;I;r;
Nev‘ld& Mountains, California, altitude 7,000 feet, Novcu}belr h 1; ' l;‘01:

is Insect was found swimming in the water, under 1ce. an' m.c 1b. llc o
More, ¢ seemed, says Mr. Redding, to gather watgr w1t}un its bO(})_I “%
owe Drocess, aud, to propel itself along by ¢jecting ‘1t; again fromf f(; }lliH:

Was observed some time in order that the pumping process oldi e
sect Might be well aseertained. Contributed by Hon. B. B. R'e( ! Ulg-t )

Xo. 185. Twig of pepper-tree. Sec No. 149, Clear Lake, Lake County,

allforniu-, February, 1873.



VIL.—NOTES ON THE SALMON OF THE MIRAMICHI RIVER.

By LiviNGSTON STONE.

The salmon begin to arrive in the Miramichi River about the 10th
of June. There is, I believe, only one or two days difference be-
tween the time of their arrival at the mouth of the river and at the head
of tide-water, about sixty miles above. The salmon continue to run
from the 10th of June to the spawning-season, (the middle of October,)
and there is said to be one run after that, called by the fishermen the
November run,

The flesh of the June runs of fish is very much_the best; very fat,
rich, and delicious. The quality of their flesh deteriorates steadily from
this month till they spawn ; but the size of the later runs of fish seem to
be about the same, except in the November salmon, which are smaller,
This November run does not, I think, make its appearance every year,
but usnally. These fish seem to be in a great hurry, and make a rush
for the spawning-beds without any of the delays on the way up which
are noticed in the earlier runs. :

In June the salmon are all, males and females, bright and silvery, with
small, gentle-looking heads, and plump and gracefully-formed bodies.
At this time males and females look alike, and can hardly e distin-
' guished. Asthespawning-season approaches, both sexes, but especially
the males, change their silvery coat and put on gorgeous colors ; the
- spots varying from a pale Dblue and straw color in some fish to a deep
red, purple, and gold in others. Their colors are mingled with all the
other tints of the rainbow. Nothing can exceed the beauty of coloring
of some of the handsomest male fish at the height of the spawning-season.
The head of the male, however, has changed for the worse. It has grown
long and low: the ugly-looking tush of the lower Jaw has protruded its
full length, and the whole expression of his head and eye is malicious
and savage in the extreme. We found a few cxceptional salmon of both
sexes, of a dark silvery hue, without spots, They were usually the most
difticult to handle; next to these in this respect came the deoply-colored
‘males. The milder-colored fish were the easiest to manage. The dis-
tinction of the sexes was very marked at this time. The ugly head of
the male and the swollen ovaries of the female furnished unmistakable
indications of the respective sexes.

The salmon in the Miramichi begin to spawn about the 15th of Octo-
ber, or, according to the Indians’ almanac, when the Jjuniper turns red.
The spawning-season seems to be quite short, as the fish were allthrough
spawning in the river in 1868, (except the November ones,) on the 20th
of October.  On that day and the threo succeeding days I swept the
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Tiver thorough]y, over nine miles of spawning-ground, with a very long
sweeD-SGine, and of all the salmon we caught, which were a great many,
. oYe were only two which had not spawned, and one of thesc had been
an}ll'e(l Ly a spear-wound. The juniper having now faded, the Indian
Chief Dointed to it again,and said, “Salimon all spawned; no more salmon
Svawn thig year.” This was not true, however, of our captured salmon
“} the bonds, two of which continued to hold their eggs till the 15th of
o Ovember, Floating ice made its appearance in the river in large quan-
tities ¢ early as the 20th of October, and by the first week in Novem-
8 the river was entirely closed, and fishing through the ice began. The
Salon of the Miramichi average about nine or ten pounds in weight.
he largest two whick we caught weighed 30 pounds each. Oune was a
e, the other a female. As a rule the males were the largest. There
are no Spring runs of salmon in the Miramichi that I am aware of'; but
' the Saint Jolhn a variety of salmon comes up the river in the spring,
WA spavwns in the spring. They are always expected and regularly
S ‘ed for at this time. They are a little smaller than the fall fish of the
Uyt John, and weigl, I believe, eight or nine pounds each. The nam-
®F of these fish §s quite lLimited. _
he salmon of the Restigouche are larger than those of the Mil‘amicl.n,
avel‘ag“iug perhaps twelve pounds. Very large salmon, weighing fifty
T Sixty pounds, are caught in the Restigouche. '
Pinion is very much divided among the fishermen as to the migra-
Ory movements of the Miramichi salmon. Some say that there aresalmon
%6 g0 to the sea twice a year; others that they come from the sea but
e in v years. Itis certain that somd remain through the winter
o the river, and that there are salmon going down the river in the spring.
R Is generally agreed that, as a rule, they spawn in October; that the
g are hatched in the spring; that they remain in the river until the
Xt Spring or succeeding summer, when they put on the smolt-coat and
0 to the sea. They are then about six inches long. It is thought that
L&V retury ¢o the river tho same fall as grilse, weighing from three to
¢ 8Lt poungs, This, I think, is the common opinion, but Ido not consider
" 3t the belief iy by any means fully established. I saw thousands of
Z’?ilmts going down the river in July, which I cannot Delieve wero the
86 that wo caught the following fall. Is it not possible that some of
€ smolts remain in the ocean till the nexs year? One-half the parrs
fach Year, without doubt, remain two years as parrs in fresh water:
*tore going to the sea.

FRAGMENTARY NOTES.
8

.u'l'n()ll are very abundaut in the Miramichi and in all the rivers east
Sal:;. Messrs., Stone and Goodfellow shipped 60,000 pounds of fresh
0 1211 from this 1iver to Boston and New York ﬁ:om J une 10 to July
f,t 69. 1 never saw a fisherman who had found food in the stomgchs
e salmon taken in the river. Our salmon in the artificial brecding:
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pond had no food while in confinement, whieh, in some instances, lasted
from the 1st of September to the middle of November, two months and
a half. Of the fall runs of fish from tide-water to the :spa-wnil1g-bedS
the most numerous were betwecn September 27 and October 4. wo
twice caught a hundred salmon a night at this time in our stakenet set
across the river,

The eggs of these salmon vary very much in size, some not being
larger than small trout-eggs, others being a third larger than the avel
age size of salmon-eggs. The fishermen claim that they can distinguish
a Restigouche salmon from a Miramichi salmon, when one of the former
straysinte the Miramichi. '

In September large numbers of salmon lie in the holes a few 1ni1<_3S
below the spawning-beds, waiting for a rise of water. When tho rai
comes and the water rises, they rush up over the rapids to their spawi
ing-grounds in great numbers. The salmon on the Miramichi were
caught in 1868 by the whites, mostly in stake-nets running out from
the shore about 250 feet. The Indians speared them. We found good
and abundant milt in the male grilse. Inever saw a female grilse it
the Miramichi, If I recollect rightly, I have seen milt in a salmon-pat’:

The habits of these salmon about spawning, and in general, resemble
those of eastern salmon eclsewhere. The number of eggs in a fish 1%
about 1,000 to the pound. See Canadian fishery reports for informatio?
about modes of capture, &e, &e.



