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.
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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™






