A PRELIMINARY BIOLOCGICAL SURVEY
OF THE SKAGIT AND S‘I‘ILI;AGUAHISH RIVERS
by
E, Victor Smith and Melvin G. Anderson,
1921 |

This survey was carried out during the 'swu‘ner'aeason of 192i uﬁd_ar.
the direction of John N. Cobb, Director of the School of Fisheries, -
University of Washington. |

The surirey must be considered as superfic:‘..al. It would take very
much more time than was spent to make anything like a thcrough investi-

gation of the waters covered.

THE SXAGIT AND ITS TRIBUTARIES

'fhé_'ékagit river rises in Beaver Lake, British Columbia, and flows
in a southern direction through eastern Whatcom C@ty into Skagi£
County, where it turns westward a.nd tré.ferses this county to em‘pty by
several branches into Skagit Ba:y, which is an arm of Puget Sound. The
upper part of the ;*iver flows through a very mountainous country, while
'_ the lower reaches traverse .a decidedly flat wide valley, which is not

" infrequently inm;dat_e_s. The river has a number of very important branches

each of which will be considered in detail. The river and its tributaries

drain the western slope of the Cascade Mountains in Whatcom and Skagit

counties, and the nortnern two-thirds of Snohomish county. It is 125 miles

long. and drains an area-of- 3,100 square miles,
The main river will be causidered in sections and then each of its
important tributaries Wil be considered separatelys

The first section is that part of the Skagit river between the
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Internaticnal Boundary and the mouth of Fuby Creek. This section flouws
through a ccmparatively r.arfow, well wooded walley which lies between
lofty mountzins. Thie part is sbout 2C miles long and has 2 fall of
about 350 feet in the 2C miles, This stretch of the river was visited
during the last week of June when the weters were hizk. sbout a mile
above the mouth of Buby Treek the river had a width of about 150 feet and
an average depth of about two feet.:_ The tottom was ccmposed of very coarse
gravel over which the wzter ran S"st-"la.t.l:," The water was gquite clear and
had z temperature of I;SbF. at noon, June 28,

Extensive log jams are revorted as obstructing the river a short
distance scuth of the International Ecundary. The r-iver boticm is
practically free {rom vegetation, owing to the gravelly nzture oI the bed,
the cwiftness and coldness of the weater,

Four crecks of Importance empty into this secticn of the river.
'I-‘lowing from the east are Lightning and Ruby creeks, while from the west-
flow Big and Little Beaver crecks.

This section of the river is without inhabitants and is rather
inaccessible. The mouth of Euby Creek is fcurteen miles up the Skagit
from the City of Seattle Camp where the railroad terminates. A fairly
good trail follows the west side of the river to the mouth of Ruby Creek,
where it crosses the Skagit and follows the eastern bznk to the Canadian
Boundary. A branch trail follows the west side for about f_c_mr miles until
near the mouth of the Big Beaver, where it turns to follow the southern
bank of the latter stream. It crosses the Big Beaver after going up the
south bank for about one mile, and then continues up the northern shore of
the stream, These trails are used by pack horse trains for the transport.ation
of the equipment of the City of Seattle engineers , who are making a survey of

the power project. de%



No salmon have ever been seen in this part cf the Skegav river, bvuv 1u
is well stocked with raintow trout and Dolly Verdens. Game fishing is
unusually good in this part of the river. Thirty-seven rainbow trout from
this section of the river were examined., They veried in length between six
and seventeen inches in length and 2ll were in excellent condition, Five of
the larger ones had a few cocpepods attached tc the tissues in the vicinity of
the gills, tut there were not enough of them to do any appreciable harm to
the fish, The stomachs of all were opened ‘and the contents showed that they

fed mestly on adult land insects; a few insect larvae were found, the most

common of vhich were of the Caddis fly.

CITY CIF SZATTLE PROJZECT.

As this project, when complet=d, will mzke zuch z profound change in
-this part of the river, it is cdeemed advisable tc note briefly these changes.
The upper project when completed, will bte the czuse of the most marked |

modification. The intention at the present time is to construct adam zt

-a narrow gorge 1700 feet dovn the Skagit river from the mouth of Ruby Creek,
This dam is to be 400 feet high and will back up the water for a short
distance beyond the Canadian side. A lake expansion of the river will be
formed which will be 20 miles 1oz;g, one and one quarter miles in average
width, and ¥ill have a depth varying from a féw feet to LOO feet. It is
evident that the fishing conditions will be greatly changed., Moreover, since
the water is to be used for power production alone it is more than likely that
this lake expansion will become a favorite summer resort to which many
tourists will flock. Amongst. them will be many game fishermen who should

find excellent fishing if proper measures of conservation are teken by the

state.



The section of the Skagit river between Suby creek and the city of
Seattle Camp, 14 milss in length, runs through the most rugged country
drzined by the river. The banks in many places are abrupt precipices,
Through this region the Skagit beils and foams for the greater part of the
distance, Ceveral pictures will indicate the character of the country and -
the condition of the waters, ¥thile no single fall or rapid observed would
form an insunmountﬁble barrier to the upward migratisn of salmon, yet the
continued“series of low falls and repids seem to have proved effective in
stopping ﬁhe run of salmon through this part of the river, Those living
in this region who have given close attenticn to the mevement of ficsh
have never czen salmon rore than cne mile above the City of Seattle Camp.

Tre btottom and shores are rocky znd covered in many plzces with
ﬁmmense boulders, The water is clear, cold and almost devoid of plankton
life and the bottom has no vegetzble growth worth mentioning.

Salmon have been seen about one mile above the City of Seattle Camp.
Rainbow trout and Delly Vardens zre very abundent in this part of the river
and afford excellent fishing, A few of “he fish are paresitzed with cope-
reds, but not 2ncugh tc intaricre to any extent with the well being of the
fish,

Two streams of scme importance flow into this part of the river. TFrom
the East onters Thunder creek, and from the west Stidadell creek.

Six miles up the trail from the City of Seattle Camp, hear the mouth
of the Stidadell is the only dwelling in this stretch of the river, It is
owned by Mr, G, G, Daivis, who furnishes accommodations for a few travelers.
About one mile farther along the trail is a forest ranger's station, which
is occasionally occupied.,

The third section of the Skagit river extends from the City of Seattle
Camp to Rockport, a distance of about 25 miles., This portion of the river

£lows through a decidedly mountainous district, but not nearly so rugged



as the section previously described. The streesm in this section assumes the
propertions of & large river, varying considerably in width, but averaging
zbout 100 yards., 'The water is clear and cold. The bottom consists for the
most part of coarse gravel, which makes an excellent spawning bed for salmon,
In some parts the water is very rapid. There ic no vegetation cof any import-
ance cn the bottom, nor is thers much plankton to be found in the water.

There are no obstruction in this part of the river that would impede the
upward progress of migreting salmon. _

A narrow strip of flat land exists along the right bank cf the river,
This strip is fairly well settled for 15 miles above Rockport. The left
bank is abrupt and almost without settlement. The unsettled parts are thickly
forested with fir, cedar and hemlock.

This stretch is reached by chinook, silver, hump and dcg salmon migrating
from Puget Sound. In the spring a considerzbles number steelhead trout reach
this part of the river and ascend the tributaries to spawn. It is also well
stocked with trout, the most important of which is the rainbow., Dolly Vardens
are also very abundant., The river here or anywhere else where salmon run
cannot be used for artificial propagation as the stream is far too large and
swift to be racked.

This part of the river is paralleled by a railroad on its right bank
from Rockport to the City of Seattle Camp. A rather poor wagon road extends
up as far as Bacon Creek, the part up to Marblemount being better than the
rest of it. At Marblemount, about nine miles from Rockport an automobile
camping site is maintained, where tourists may camp comfortably., Two hotels
at this place furnish comfortable accommodations for those desiring entertain-

ment, A ferry is maintained here which transfers travelers to the trail
ascending the Cascade River.



Several important sireamz cnter the Skagit in this section. -rom the
west side the tributaries of importance zre Zoodell, ZSacon znd Diobisud
creeks, and from theé east they are Zascade Hiver znd Illabot Creek,

The next section for consideraticon extends westward from Fockport to
Lyman, a distance of atout 25 miles. This district is still mountzirous,
but the valley of thz Skagit widens out very much by the time it reaches
Lymen, The width of the river hac increased considerzbly owing o the
large volume of water emptied into it by ths 3Sauk Biver, Th2 wcter from
this stream is decidedly muddy, zo that the wzter o the lkegit “rom the
mouth of the Sauk onwarc is no l.nger cleazr. -The wecter remains cuite eoold
aver during the wermest cummer weather. The tatiom of the river i= composed
of ccarse grovel and, cwing tc the swiftness ané low temperzture of the
water, is practically withcut bottom vegetzation, The shore conditicns zre
very varied, some places being forested te the water, whils cothers are
cleared and under cultivation,

A number of important streemc enter this secticn of the river. Those
_entering {rom the north are: Jackmen, Crandy and Alder Crecks and Bzker
Fiver, while those entering from th2 south are Szuk Eiver and Finny,
Pressentin and Day Creceks. A railroad follows the north bank and wagon roads
follow both banks of this section.

The remaining section runs westward for 8 or 10 miles znd then almost
south for 14 to 15 miles, where it enters by severzl branches into the Puget
Sound, This part of its course is through a flat, well cettled country.

The river widens cut, has a number of sloughs znd becomes much slower. The

bottom is muddy and soft. It receives no tributaries of much impertance, the

only che at all worth considering being the Nockachamps Creek.



5IG ESAVER CEEEI.

Cig 3Seaver Treek Waz visited June 20, This ztream, which iz zbout

2 miles long, has its source in Zeaver Fzes {Z1. 2475 St.) znd discharges

=4

into the Skagit coout 5 miles zkove the msuth of Zuby Cresk, The mouth
of the Ceaver has an elevaticn cf 1300 fi., so that there iz a fell of

24,75 feet in the 1T miles of its zourse. iithin cne mile and cne suarter

of its mouth it falls 300 feet, In this siretch there is a saries of
- . - . - 7 3 = \
falls znd renids whish ~omplstely ohstruet the sassage of fish (cee picturesj.

dsbove this precipitous crea the :trozm bzoomss srooth and deep ane catinues
Yie suretch wama, 2t Lhe Ulms o0
our wigii, IC-12 Ze2b znd the wilid :bsub 73. Tho bothtom and tho Lanks were
muddy. above this three mile ctretch tho chtream tecome iacreazingly ranid
as it approached the scurce, This upper area had a gravel =zad rocic totiom,
The wcter was clear and had a2 Lemperature of.h6°F. There is procticzlly
no vegitction on the bettem of the stream, The benks in most places are
quite cteep and covered with Zorest vegetaticn.
Severzl yroars zgo some cutthroat trout wers planted in the umocth waters
one milc and cne-h2if sbove the mouth, Tive cof these fish were ottained.
They veried in length tetwesn 5.5 and 13,5 inzkes. They were unusually
teautifd fich and in perfect cendition. Mo parasites, sxternal cr internal,
were found, The contents of their stomachs consisted zlmost entirely of
land insects, The water, owing to its low temperzture, was 2lmost devoid of
plankton forms of life.

A fairly good trail, following the west side of the Skagit ascended the
south side of the Eig Beaver cresk for one mile and one-guarter, then crossed
n = fairly substantial foot bridge to the north side, up which it went, A
ranch hcuse owned and contincusly occupied ty J. H. McMillan is located on the
south side of the creek about one mile zbove the bridge. Travelers may ebtain

lodgings at this house,



If the upper »roject on the Skagit ic completed as &t present planned
the lake expansion will extend up this stream so as to cover the falls and be

on & level with the slow flowing part of the stream.
RUBY CREZK.

Ruby Creek was visited June 28, 29, and July 1. The stream is about
20 miles in length and flows through an extremely rugged country. CIScme
places its banks rise perpendicularly to a height of about 300 feet. The
stream averaged 40 to €0 feet wide and 3 %to 4 fest deep.

The temperature at ncon, June 28, was 47°F, while the zir wes 7¢°F.

The water is very clear and flows over a bottom covered with gravel and
boulders, Owing to the swiftness and low temperature the bottom Iis deveid
of vegetation. The banks are densely fcrested with the common types of
trees covering the mountains of this regicn,

About four miles azbove the mouth is a dam atout 25 feet high which was
formerly used to supply water for an hydraulic mining project near the mouth
of the creek. The mining operations have not been carried on for some years
and the flume has gone tc pieces, so there is no reason why the dam should
remain any longer as an obstruction in the stream, The stream is subject : .
to swdden freshets which would be destriuctive to any devices that might be
constructed for the taking of fish.

Ruby Creek is an excellent trout stream throughout the greater part of
its length. The fish are not very large, btut they are gamy. Twenty-six
rainbow trout were caught., They varied in length between € and 10,75 inches
and averaged 8.16, Examination of these fish showed that they were free from
both internal and external parasites. Their stomachs were filied, mainly, with
land insects. A few Caddis fly and other insect larvae were found. At the
mouth of the creek where it gmpties-int.o the Skagit River much larger fish were
found, The majority of these were rainbow trout varying in 1ength between 10

and 17 inches. Three of the largest of these trout had a few copepods on the



gills and the tissues in the neighborhood of the gills, Some Voliiy varaens
are caught at the mouth of this creek which weigh up to 8 to 9 pounds.

A fairly good trail branching off of the one on the east side of the
Skagit fallows more or less closely the north bank of this creek. It is kept
in such a state of repair thet pack horses may be easily taken over it. This
trail continues up State Creek, a tributary of the Ruby, and passes over to
the east side of thes Cascade renge of mountains through State Creek Pass to
the west fork of the Methow River,

A small ranch house stands about 100 yards from the mouth of Ruby Creek
where fair accommodations may be obtained. This place is at present, occupied
by Mr. H. B. Brown, Another house may be found about 12 miles up the creek
from its mouth. This house is occupied by a Mr, John Mack, who offers

accommodations to those who wish them,
THUNDER CREEK AND LAKE.

This creek and leke were visited July 3. The creek, which is about 17
miles long, flows in a northerly direction and empties into the Skagit River
about 7 miles above the City of Seattle Camp. It rises in the glaciers of
Boston and Logan peaeks., A series of falls within one half mile of its mouth
preyent the run of any fish from the Skagit into this creek, consequently it
is reported to be w:.thout fish, Descriptions given by those who have followed
the creek to its source 1ndlcat,e that it might become an excellent trout stream
if the trout were planted aborve the falls, The water is clear and cold and
the bottom is of gravel and boulders, as are nearly all of the mountzin streams.

A fa.ir trail cmsses the Skagit by a suspension bridge about one quarter
of a mile below t.he mout.h of the creek. This trail follows the wsst side of
t.he creek fcr about twc nilee, thexi crosses to the east side, which it follows

tcr t.he sonme of the creek then continnea mr t.ha Casca.de Hountains by Park
e “’;as« g Hia J:,:T.a;z% #*ﬁ@ e e Koo L s IS o

Creek Pass to the Stehekin River by 1’:.3 Park Creek Braneh.



Thunder Lake is about one and one-h:z1f miles from the mouth of
Tunder Crezk and nequy directly south of th= meuth, It is connected with
Thunder Creek by an insignificant stream about one mile in length. The
lake nestles at the base of high snow clad mountains. It is sbout one-half
nile in length and less than one-hzlf as wide as it is long, The lake is
comparatively shallow considering its locaticn. The surface temperature
taken at 10 A.M. was 64°F, while the air was but 60°F.

There Qas considerable vegetation iﬁ the shallower portions of the
water, particularly at the northern and southern extermities where there uwere
considerable areas of {fla®t marshy ground that apparently were under water at
other seasons of-the year. The east ond west cshores of the lake were quite
steep cnd were covered with heavy growths of timber, of which is considerable
amount had fallen into the lake.

Trout, said to have been téken from Lake Ghelan, had been planted in this
lake some years ago. <~hese fish had grown to be 14 to 18 inches long and were
very gamy., From all appearances they had fziled to reproduce succzssfully as
no smaller fish wers sesn, or had the presence of any smaller ones been
reported,

A fair trail, branching from the Thunder Creek treil, leads in to the lake.
STEDATTLE CREEK.

This creek was visited July 4. It is ; rather small creck, being about
8 miles in length, and averaging about 30 feet in width, and probably 2 feet in
-depth, Its shore line is impossible to follow for ﬁore than ;ne mile above
the mouth, as it has out ite way through rocks, forming & canyon of
- considerable depth. The country through which it flows is very rugged.
The temperature of the water at 7 P.M, July 3, was 46OF, and the air 5&F,

The following morning at 6 o'clock the temperature of the water was hhé?. and of

the air L9°F.



The water is clear and swift. The bottom in the lower reaches is coverea
with coarse gravel, tut as it is followed toward its scurce there is an ever
increasing size in the boulders that obstruct the course of thz water. The
stream, owing to the precipitous nature of its banks, is subject Lo sudden
freshets.

The bottom is devoid of vegetation, while the banks are thickly forested,

A short distance abocve the mouth a dam has been recently constn_xct.ed for
irrigation purposes, but provision hes been made for fish to ascend the dam.
About 1.5 miles above the mouth is a falls said to te 60 feet high, which
completely obstructs the passage of fish,

The stream is fairly well stocked with rainbow trout btelow the falls. A
few trout were planted above the falls last year. The stream is too small
to te worthy of much consideration from the standpoint of game fish.

A trail leaves the main Skagit trail on the north side of the bridge
crossing the Stedattle and follows the Stedattle for about one-half mile.

A few hundred yards south of the mouth of the creek is the home of Mr. G.
G. Davis, where travelers may be accommodated.
_ GOODILL CREEK

This creek was visited June 25 and again September 4, It is about 10
miles in length, has an average width 6f 25 feet for its lower reaches and
has a depth of about 16 inches. The territory through which it flows is very
rugged. :

The water had a tempersture of L7°F. at 10 A.M. Septek, and the air had
a temperature of 52°F.

The btottom of the creek, in its lower reaches was of moderately coarse
gravel, while in its upper rea.ches.the bottom was strewn with boulders.
The water was clear and flowed swii‘tlyﬂ. The bottom was practically devoid
of vegetation, while the stiores were well forested. The volmme of water

was subject to sudden changes, owing to the steep mountains through which



the stream flowed. Therc were no obstructicns worthy of consideration in ths
lower four or five miles of the stream.

The stream should be fairly good for game fish. Jeven rainbow trout were
obteined during the earlier visit. These were rather small, bteing 6 to 7
inches in length. They were free fiom external znd internal perasites. Their
stcmachs were filled, principally, with Caddis fly larvae. all of these fish
were sexually immature,
| During the September visit we observed a few spring salmon spawning.
There were protably 1es$ than one hundrad in the lower two miles cf the stream
and the character of the stream was such that the fish would not se=d the upper
reaches as spawning grounds. .. {2w humpback, silver and dog salmon visit the
~stream, but the numbers are insignificant compared with the numbirs reported to
visit this strcon in earlier years. This is the farthest branch of the Skagit
from its mouth in which salmon run, and as the depth of the stream, the
character of its water and the bottom ares very favoreble to spawning cne
would expect to find a considerable number of salmon in this stream. .The
conditicn at present shows almost ut_.ter depletion so far as spring, silver,
and humpback salmon are concerned.

Another unfortunate feature of the spring run was that the large majority
of the fish were two and three year old meles. In nearly every instance where
it was possible to observe the spring salmon in groups of one dozen or more it
was found that an occasicnal female of large size arrived on the spawning beds
for every six or eight small males. This condition appears to be largely due
to fishing with nets in the lowerISIcagit. The mesh cf the fish nets were of
such a size as to catch and hold the large fish while the smaller ones escaped.
Unfortunately there are extreamely few females small encugh to escaps through
the nets, while a considerable éer cent of the males are small enough to pass

through. Another reprehensible feature is that people living in the vieinity



of this stream destroy many of the fish. They are particularly anxious to
catch the females in order ic get their eggs for trout bait. They even kill
the fish for the pure fun of killing. Few of the mzles at this time are fit
for food, neverthe less the spearman landed every one he could get. Often
leaving their dead bodies on the banks. This stream was surveyed but re-
cently by the State Fish Commission with a view tc tuilding a hatchery there.
It seems toc us that the utter epleticn of the fish mekes such an enterprise
not worth the undertaking. It might pay to rack the stream a short distance
above the moutk and tzke the eggs to a central hatchery to which the eggs .

from a number of streams might be taken.

TIICRNTCN CREEK.

This creek empties into the Skagit liver from the west about one mile
below the mouth of GCoodell Creek. This creek was visited September L. On
this date it was about 15 feet wide and not more than 6 inches in average
depth., The water was clear and cold and the bottom was covered with zravel,
Less than one-half mile above the mouth iz a falls of about 75 feet in heislxﬁ,
which, of course, prevents the upward migration of fish. Spring, silver and

humpback saimon run in this stream in small numbers.

BACON CREEK

This creek was visited September 7. It is 12 to 14 miles long and flows
through a very rugged country. It has a southeastern direction and empties
into the Skagit River about 9 miles below the City of Seattle Camp. The
stream is 45 to 50 feet wide and has an average depth of less than 2 fest,
The creek is quite variable in both width and depth. About six miles above the
mouth of the creek it divides into two branches cn each of which there are falls
which completely obstruct the upward migration of fish. The temperature of
the water was 519F. and the air 58°F. at 3 P.M. September 7. The water was

clear and swift.

For upwards of two miles from the mouth the bottom of the stream is

e



until the boulder size is reached. The bottcem iz devoid of vegetaticn and
but little plankton life is found in the water. The banks are forested
nearly all the way ups About 7 miles up-stream is locsted & shingle bolt camp
which is constantly sending dcwn bolts which do mcre or less harm to the
espawning beds,

This creek is considered & very good game fish stream, and is an
excellent stream for salmon spawning, but like other streams the szlmon are
a sad state of depletion. A few hundred humpbock szlmon were observed on the
spawning beds and a small number of spring szlmon were also seen. Silver
salmon, dog salmon aﬁd stzelhead are reported to run in fair numbsrs, but the
over fishing of Fuget Scund has so reduced the number of fish entering the stream
that only drastic measures can prevent the anikhilation of these fish. As in
Goodell Creek, the so-called sportsmen were, with spears, trying to destroy
the small remnant and were succeeding fairly well. They caught the females
iﬂ particular for their eggs to be used as trout bait.

This stream would make about the best hatchery'stream-in the upper
Skagit country. It could be reached during the sumuer and carly fall months,
but the siream is subject to sudden freshets during winter and spring, which
would te apt to sweep away all but the most strongly constructed racks.

The mouth of Bacon Creek is the terminus of a rather poor automobile
road. 1& ranch house at this place furnishes accommodations to the traveler.
An autanobiie ccmp is also maintained at this point. A good trail follows
the north side of the creek a distance of about 7 miles to the site of the
shingle bolt camp,

DIOBSUD CREEK

This creek Haa';isited September 2. It has its origin in high mountains
with glaciers near their summits. The creek is about 9 miles long and flows
in a southeastern direction to enter the Skagit two and one-half miles above

Marblemount. The stream is varistle in width and depth, but averages, for its



The temperature of the water at 1C A.M. was 47°F. and of the air 54“F.
The water was decidedly muddy, sc much so that the gravel at a depth of 10
inches could not be seen. The bottom for a mile above the mouth was covered
with eocrse gravel., Above this the bottom was cocvered with large boulders,
increasing in size as the ascent was made.

One and one-half miles above the mouth of the creek falls 16 feet high
formad, at the time observed, =z complete barrier tc the ascent of fish. Above
these falls there was & series of falls, cascades and rapids which made the
upper part of the stream very poor fof geme fish and imposcible for salmon.
The markings on the shore in the neighbcrhood ¢f the lower falls indicated that
the siream during freshets might rise 20 feet above its level as seen Sep-
tember 2. The bottom was without vegetation; the bﬁnks were fairly well

cleared for the first mile above the mouth, but above this they were covered
| with the usuzl forest timber.

The stream was (0o small for the migration of many spring salmon but a
fair number of silver, humpback and dog salmon ran up the stream, also a fair
rumber of steelhead trout. That part of the stream which salmon could reach
furnishes excellent spawning conditions, but here, as clsewhere, the spawning
salmon wsre being destroyed in large numbers by the people living in the vic-
inity. A rather poor autcmobile road crosses the crgek near its mouth and
the City of Seattle railroad from Rockport crosses it as does other stireams
flowing into the Skagit River from the west. The car on this railrcad will
take on and let off passengers at every road crossing, so that all ;heae
streams may be conveniently reached by thé sportsman.

CASCADE RIVER.

This river was visited September 3. It has its origin in a series of
gelciers at the summit of the Cascade Range and flows westward a distance of
sbout 20 miles to enter the Skegit River at Marblemount. The lower reaches

of the river average 50 to 60 feet in width and had an average depth of -



60°F. The water was clear and quite rapid. The btottom of the lower two or
three miles is covered with ccarse gravel and boulders; above this the water
is much swifter and is broken by large toulders. about seven miles above the
mouth is a cascade but the water is nct so swift that the salmon cannct mi-
grate up the river. The valley through which the river runs is quite narrow
and the banks become quite steep as the ascent toward the sourcs is made,
About 16 miles above the mouth the river branches into the north and scuth forks.
Both of these forks az:e reported to be obstructed by falls that fcrm im-
passable barriers to fish. -
The tottom cf the stream is free from vegetation. The btanks are forested
with the usual vegetation. There is scafcely any plankton life in the river,
The salmon and steelhead, excepting the sockeye, run up this river as far
as the cbstructions on the north and south forks (accordinz to reports).
Formerly these ran in very large numbers but now the numbers are comparatively
small, Here azain Qe found the salmon pursued by man with the same eager de-
sire as in cther streams but with scarcely the same results, as the river is so
large that there is considerably difficulty experienced in spearing the fish.
This river has toc large a flow cf water to :nakelit feasible to rack.
A ferry crosses the Sakgit to the north btank of the Cascade River. From the
landing a trail follcws the north bank of the river to the forks, where it
divides, one branch going & considerable distance up the south fork and the other
following the north fork, crossing the summit by Cascade Pass and following
the Stehekin River down to iake Chelan,
There is a small clearing at the mouth of the Cascade River and another
up about six miles. The latter is owned by a bachelor who is not equipped
to accommodate travelers. MNo other dwellings, except small forest ranger

stations, are found on this stream.

‘Several branches flow into the Cascade from the south side but all are

obstructed by impassable falls within a short distance of their junctures



Cn the north side Marble Creek enters sbout 7 miles above the mouth of
the Cascade. This creek hzs a gravel bottcm for a short distance and is of
such a character as tc make good spawning beds for salmon. The Cascade River
system is considered tc have excellsnt trout fishing. The most iImportant game
fish is the rainbow trout.

ILIABOT CREEK.

Illabot Creek was visited September 8, This creek is about 12 miles
long and rises in several lakes that ars located at a considerable elevation
in the mountains to the southeast of the juncture of this creek with the
Slzagit River. The mouth cf the creek is about 5 miies above the town of
Rockport. At the time visite& thc siream near the mouth was about 15 feet
wide and about cne oot dsep. The iemperature of the water was 52°F. at
4L P.M. of September 8, and the air at ths same time was 62°F,

The water is clear and swift. The bottom for two miles from the mouth
is covered with coarse gravel. Above this the water becomes swifter and the
bottom gravel is replaced ty boulders, many of which are cf considerable size.
There is no vegetation worthy of mention growing on the bottcm. The banks,
save just at the mouth, are heavily forested. The banks for the lower two
miles of the crezek?s course are fairly flat; above the two miles they become
very steep and rugged. The country is still very mountainocus.

The stream is considered an excellent onc for trout fishing and the
lake by the same name is also good.

All species of salmon, except the sockeye, run in this stream. St.eel—r_7
head run in small numbers. There were a2 few salmon in the siream at the
time of our visit., Here it was particularly noted t.ha-t. among the spring
salmon the small males numbered eight to ten for every female seen, which
again shows the permicious results of permitting fishermen to use nets-
within the mouth of the river where salmon spawn. It is a question now

whether it would pay to put in a hatchery on this creek, unless the run is



first built up by the planting of young salmon in the stream. While the

stream is small, yet it is an excellent one for hatchery purposes.

Formerly the United States Bureau of Fisheries had an eyeing station

near the mouth of this creek, but the racks were swept away by a freshet

two years ago.

Since then nothing has been done to restore the rack or care

for the cther equipment, consequently the plart is fast geing to ruin. The

United States Burcau was in the habit of shipping the eyed eggs tc Birdsview

to be hatched and cared for afterward.

So far as we were zble to ascertain

none of the fry wers ret,um_ed to the stream. This, in itself, would tend to

destroy the run of salmon in the stream.

The following table shows the results of the United Stztes Bureau of

Ticheries! work;

Egps taken t7 the United States Bureau of Fisheries at Illabot Creek

Year . Chinool_c_: Silver : Chum *  Hump : Steelhead
1912-13 : 150,000 : 1,675,500 ; 221,000 . .| 347,500
1913-14 106,500 : 372,500 + 254,000 ; 784,000 , 187,755
9U-15 2 196,000 1,449,000 : 2,266,000 ; * 60,000
915-16  : 50,000 1 kk,000 £ 3,793,000 : 2,504,000 © 272,000
191617 : 111,200 : 376,000 : 4,112,000 ;

19718 : 123,000 : 40,500 ; 1,855,000 ; 1,800,000 451,500
192819 : 2,000 : 684,000 ;
1919-20 -

4

The creek is easily accessible.

crosses the Skagit River at Rockport

The railroad

runs to Rockporte A ferry

and a fair wagon road leads to a fam at

the mouth of the creek. A trail follows along the creek to lake Illebot, a

distance of 8 miles.

A very recent communication with Mr. Winn of the United States Bureau

of Fisheries indicates that In the very near future it is the intel}f:ion of

the Bureau to resume hatchery operations on this creek,



SAUK HLVEH,

Beginning August 14 a full week was spent in a study of this river
and its tributaries. The upper river is divided into two forks known
~ as the North and South Forks of the Sauk River.

The South Fork rises in a group of lofty glacier covered mountains
in the southeastern part of Snohomish County. The extreme source is a
glacier basin about three miles south of Monte Cristo, which lies
about 1L miles from the southern boundary of the county and 12 miles
from its eastern boundary. About one mile above Monte Cristo is a
series of falls of considerable height. Between these falls and the
mouth of this branch there are no insurmountable barriers to the
progress of fish, but no salmon ascend to within six or eight miles of
these falls. The stream does not become a really worth while fish
stream until about one mile below Monte Cristo. At this place the
stream is about 25 feet wide and averages less than one foot in depth.

The temperature of the water at 2 P,M. August 14 was 47°F. and
the air 670f. The water was clear and swift. The bottom of the stream
from this place onward was covered with gravel of varying degrees of
coarseness. A study of the banks indicated that at high water the
stre&m would be 100 feet wide and 3 to 6 feet in depth. The banks were
well forested, and although there were high mountains on either side,
the land in the immediate vicinity of the stream is not steep. The
whole bed of this stream would make excellent spawning beds for salmon.
The smaller members of the species could easily ascend to within a mile
of Monte Cristo, while the larger could ascend to within four or five
miles of this place. It is reported that the concentrators :a.t. the
mines around Monte Cristo discharged refuse into the stream which con-

tained a considerable amount of arsenic compound in solution, which drove



tne 11sn out ol these waters. MNo refuse has been thrown into the stream
since 1907, but reports show that no salmon have been seen in the upper
waters of this fork Since then. No informatioﬁ was obtainable as to the
condition previous to the time that the concentrators began to pollute
the stream. Apparently there is no reason why this part of the stream
should not be stocked with salmon. |

In the upper part of this fork the only fish found were Dolly
Vardens. They were of fair size. This entire fork lies within a
.forest reserve and is closed to all fishing, so that we were dependent on
our own efforts for obtaining information as to the present condition of
the fish in this stream., Men who had fished in the stream before it was
closed reported only Dolly Vardens from this part of the stream.

About two miles below Monte Cristo the Weeden Creek empties into the
South Fork of the Sauk. The.upper part of this stream is a series of
rapids and falls. The lower part is less swift and has a gravelly bottom,
Its size, where it empties into the South Fork of the Sauk is about one-half
that of the Sauk., liountain trout are reported from this stream, Two were
“obtained, which very closely resembled rainbow trout. Cutthroat and Dolly
Vardens are reported from this stream. A railroad from Hartford strikes
this stream at the forest ranger's station five miles below Monte Cristo.
From the forest ranger's station an excellent trail follows the eastern
side of the South Fork to its juncture with the North Fork. This portion
of the South Fork is of great intereét. It had an average width of about
50 feet and was quite variable in depth, awefaging about 18 inches. Some
parts of the bottom are covered with boulders by which the water flows very
swiftly; in other places the bottom is covered with gravel over which the
water flows more slbuly. This portion or'tﬁe stream would furnish excellent -
spawning beds for salmon. Silver, spring and dog salmon and steelhead trout

run in the lower half of this part of the river. In this part of the river



’c..he bottom is free from vegetation. The banks are well forested.

About two miles below Barlow Pass, where the river leaves the railroad.
there is a lake expansion of the river called Lake Honte Cristo. This lake
has a superficial area of about 25 acres during the dry season and is
vrobably nearly twice as large during periods of high water. The water is
15 to 20 feet in depth in the deeper places. The temperature of this water
at 10 A.M. August 16 was 60OF. and that of the air 64°F. The water was
clear and of a deep blue color. There was practically no difference between
the temperature of the water in the lake and of the river before it entered
the lake expansion. This lake expansion was the only place in the Skagit
watershed outside Baker Lake that could be considered a fit place to try
sockeye planting experiments. The conditions were very much like those
existing at Baker Lake, except that the lake is much smaller than Baker
Lake. It is also very convenient fof such experiments. The young sockeye
could be transported by train to Barlow Pass and there dumped iﬁto the
river. As they migrated seaward they would pass through this lake so that
when they returned to spawn they would come to this lake where they could
remain until ripe, then for several miles above is the finest kind of
spawning beds.

Several very fine rainbow trout were taken from this lake and the river
just below it.

ZLLIOTT CREZK.

Elliott Creek was visited August 16. It enters the Sauk River two |
miles below Barlow Pass, flowing from the east. It rises in Goat Lake,
~about L miles southeast of its mouth. The stream is very swift and has
..many falls and raﬁids. It makes a descent of 1450 feet in the four miles.
The most rapid portion is that near the lake. Obstructions in the form of

falls and rapids which would prevent the migration of salmon were found



within 300 to 400 yards above the mouth of the creek. It is, for its size,
a good trout stream with many fair sized trout. The abundance of fish and
the ease with which they were caught was without doubt due to the fact that
the creek lies entirely within the forest reserve in which all fishing is
prohibited by law.

The water was clear and cold. The bottom of the stream was devoid of
vegetation. The banks were heavily forested with the common type of timbers.
A good trail leads from the mouth of the creek to Goat Lake, following the
north shofé;_ It is not a salmon stream, alfhough saimon run in the Sauk
above the mouth of Elliott Creek. A number of young silver salmon were taken

from a small pool a short distance above the mouth of Zlliott Creek.
FALLS CQEEK.

Falls Creek, a stream about 5 miles in length, enters the Sauk River
from the west at a point about 3 miles below the mouth of North Fork of the
Sauk, This stream is very rapid and has falls quite close to the mouth
which completely obstruct the migration'of salmon. We found it impracticable
to visit this stream, as there was no way of crossing the Sauk nearer to

this stream than 5 miles and no trail is found on the west side of the Sauk
River at this place.

NORTH FORK OF THE SAUK RIVER.

The North Fork of the Sauk River rises in the mountains south of
Glacier Peak. This river is fully as large as the South Fork and has a
length of about 16 miles. It unites with the South Fork at Bedal, about
seven miles from Barlow Pass. Near its mouth it is 75 feet in width and

about 2 feet in depth. The water is clear and runs swiftly over a gravelly
bottom,
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high completely obstructs the upward migration of fish. The bottom was
devoid of vegetation, but the banks are covered with dense forest vegetation.
A good trail leads along the north shore nearly up to the head waters.
Above the falls there is excellent trout fishing. Silver, spring and dog
salmon as well as steelhead trout run in this river to the foot of the
falls, The bottom, up to the falls, affords excellent spawning beds.
Formerly a large mmber of salmon frequented the Sauvk and its pributafies
in this region, but at the present time the numbers are pitifully reduced.

There is a ranch at the juncture of the two forks of the Sauk River,
owned by a Mr. Bedal, where travelers may find accommodations. He has
pack animals that may be hired for very reasonable terms. This ranch is
connected by telephone with Darrington and the ranger station near Barlow

Pass. He has lived there for many years and was able to give us valuable

information.
WHITECHUCK RIVER.

Whitechuck River was visited August 18. This stream flows in a
westerly direction. It rises by several branches issuing from Glacier Peak
and empties into the Sauk River 7 miles below Bedal or 8 miles above
Darrington. The river from source to mouth is upward of 20 miles long,
flows through a very narrow valley between lofty mountains. A number of
unimportant branches contribute water to it. Near its mouth it is about
75 feet wide and averages about three feet deep. It is far too swift to
be waded,
| The temperature of the water at noon was 50°F. and the. air was 6L°F.
The temperature of the water of the Sauk just before it united with the
Whitechuck was 52°F, The water was loaded with silt which gave it a somewhat



milky color. The Sauk up to this point was clear, beautiful water, From
the Whitechuck on it is mmddy. The bottom of the stream is covered with
boulders and is utterly devoid of vegetation. The banks are covered with
forest vegetation. About one mile above the mouth is a shingle bolt camp,
up to which a trail leads on the south side. e were informed that salmon
formerly ran in considerable numbers in this stream, but at the present
time but few are seen. However, it would seem to us that no very careful
-obs_ez_'vations have been made as to the actual conditions of the fish. The
water is so clouded with silt that very little could be seen by a casual
observer. The water is practically without plankton life. Because . of the

silt the trout fishing is not very good. This stream would be of very little

use for hatchery operations.
CLEAR CREFX.

Clear Creek was visite:i August 19. This stream empties into the Sauk
River three miles above Darrington. It flows in a nearly north direction
and joins the Sauk on the west side. Near its mouth it is about 75 feet
wide and has a depth of two to three feet; as the' stream ascends it narrows
and becomes much swifter, and within one-half mile of the mouth it passes
through a deep narrow canyon. The lower half mile of the bottom is covered
with moderate sj.zed gravel. Above this the bed is covered with immense
boulders and coarse gravel.

The bottom is without vegetation, but the banks are covered with
forest. Three miles above the mouth falls 45 to 50 feet in length com—
pletely obstruct the upward progress of fish. It is doubtful if salmon
ever go more than a mile above the mouth,

There is some good trou£ fishing reported from this stream. Formerly

there were good runs of salmon in this stream but now they are so depleted



that the stream can hardly be considered a salmon stream at ail. in 1ormer
years the United States Bureau of Fisheries had a fish rack on this stream
and a hatchery a short distance down the Sauk River from the mouth of the
creek, but the racks have been swept away and the hatchery is falling into
decay. The following table shows the number of eggs of the different salmon

taken by the United States Bureau of Fisheries at this station for the years
1913-1918.

CU L

Year E Chinook : Silver Chum E Hump : Steelhead
1913-1L4 21,000 :1,127,000 990,000 915,000
1914-15 :2,315,1,00 2,578,500
1915-16 73,000 661,000 182,500 :6,728,000
1916-17 879,000 295,000
1917-18 111,000 83,000 78,000 :1,090,500 152,000
1918-19 20,000

633,000

The temperature of the water below the falls was taken and found to be
5L4OF. at noon of August 19, The temperature of the air at the same hour
was 6LOF,

The stream is quite easily reached by wagon road from Darrington.

A_ forest ranger station is maintained at the mouth of this creek.

The only way to restore the salmon to this stream would be by planting fry
for several years in succession at some distance above the mouth of the
. creek,

At the mouth of this creek an automobile camp is maintained for the

accommodation of the traveling public.



SUIATTLE RIVER.

The Suiattle River was visited August 22. It rises in the glaciers
of Glacier Peak and several ice crowned mountains north of Glacier Peak.
It flows in a westerly direction and empties into the Skagit about 7 miles
north of Darrington after a course of about 40 miles,

This river, near its mouth, is about 175 feet in width and two to
three feet deep. The water is very muddy, so much so that it was impossible
to see objects more than two or three inches below the surface. The
material suspended in the water is so fine as to remain dispersed through
the water even after standing 12 hours. The temperature of the water 6
miles above the mouth was 4L9OF. at noon and the air at the same time was
60°F.

The bottom in the lower reaches is covered with coarse gravel and
small boulders; farther up the stream the boulders increase in number and
size. There is no vegetation on the bottom of the river, but the stones
were covered with a muddy deposit from the water. The banks are well
wooded. For 20 miles from the mouth the river flows through a valley of
some width. Above this the mountains rise somewhat abruptly from the
water's edge. The whole course of the river is in a country far from the
settled parts. It lies, as indeed does nearly all the upper Skagit and
its tributaries, in a region that has but little of the marks of men left
on it as yet. A small settlement is found on Sauk Prairie that lies just
south of the mouth of the Suiattle. This prairie is reached by a rather
poor wagon road from Darrington. A ferry operated by the county transfers
travelers with their automobiles across the Sauk River and a wagon road
runs for about a mile over this prairie,

The river is so f.a.r out of the way of traffic that but little information

.!.:—-.__‘.--

e

could be obtalned concemng the f:.sh in the stream. It is repor-ted that- T



salmon run up this stream. They are not usually seen in the lower reaches
of the river because of the large amount of suspended matter in the water,
but in some of the branches emptying into the Suiattle in which the water
is clear salmon have been seen. _

A good trail leads along the southern bank to a shingle bolt camp
about 6 miles above the mouth. Another trail kept partially open by forest
rangers runs along the north bank to the head waters of the stream, where
it forks and passes over the summit of the Cascade Mountains by the
Suiattle and Buck Passes to the Chelan Country.

The lower part of the stream is not considered as much good for game

fishing, but many of the tributaries are reported to afford the best fishing
in that part of the state.

We were not able to personally visit the branches of this river but
the forest ranger at Sauk was able to furnish us with important information
concerning these tributaries., The following information concerning the
tributaries of the Suiattle was thus obtained:

BIG CREEK.

This creek rises in Crater Lake at an elevation of nearly 5000 feet.
After flowing about 7 miles, in which distance it falls 4250 feet, it
empties into the Suiattle River from the north at a point about 7 miles
above the juncture at the Sauk and Suiattle Rivers. This creek is about
30 feet wide near the mouth and has a depth of about 2 feet. Three fourths
of 2 mile above the mouth there is a fall of 12 to 15 feet which effectually
prevents the migration of fish above this point. The water is clear and
cold, and the bottom is covered with coarse gravel and boulders. The water
is quite rapid. No vegetation is fﬁlmd on the bottom of this creek. The
banks are covered with forest trees,

Excellent trout fishing is reported from this creek. Tyee, silver .

salmon and steelhead trout run in this creek as far as the falls. Not ‘WE’



much of the creek below the falls furnishes good spawning beds., There is
no trail worthy of mention following up this stream.
TENAS CREEK.

This creek parallels Big Creek and is not more than one to two miles
from it., It rises in Boulder Lzke at an elevation of L4500 feet; after a
short course of less than seven miles in which it falls 3700 feet, it
empties into the Suiattle about one mile above Big Creek.

The water is ladened with sediment so that it makes a voor stream for
fishing. The bottom is more gravelly than 3ig Creek. Salmon have been
seen in this stream.

BUCK CREEK.

Buck Creek flows in a southwesterly direction into the Suiattle, its
mouth being about 8 miles above that of Big Creek. It is about 40 feet in
width near the mouth and has a &epth of nearly 3 feet, The water is clear
and cold., The bottom is covered with boulders and coarse gravel. About
6ne and one-=half miles above the mﬁuth there are cascades 12-15 feet high.
A fair fisherman's trail goes up the creek for a short distance.

- Trout fishing is reported excellent during August and September. Trout
and Dolly Vardens are very plentiful. Spring salmon and steelheads are
reported to be fairly abundant during the spawning season. It is believed
that the salmon and stellhead do not ascend the stream beyond the cascades.
DOWNEY CREEK.
This Qreek's course nearly parallels that of Buck Creek. Its mouth

is about 6 miles farther up the Suiattle than Buck Creek. Near the mouth
| the creek is about 25 feet wide and two feet deep. The water is clear and
of glacial origin. The bottom is covered with gravel and boulders. About
one-half mile above its mouth the valley narrows unfil the banks are
exceedingly steep. Excellent trout fishing is found in this stream but the



season is late. The salmon situation is very similar to that found in
Buck Creek.
SULPHUR CREEK.

Sulphur Creek empties into the Suiattle above the mouth of Downey
Creek, The water is clear and cold. The stream is about 20 feet wide and
2 deep. The bottom is covered with boulders amongst which the water flows
very swiftly. About one and one-half miles above the mouth the banks
become very abrupt. On the east side of the stream a short distance a.l_:ove'
the mouth are found hot sulphur sorings which may be of cbnsiderable value.
This stream is not nearly so good a salmon stream as Buck Creek.

CANYON CRE=X,

This creek enters the Suiattle from the east. Its mouth is about 5
miles above that of Sulphur Creek. Near the mouth the creek has a width of
about 15 feet and a depth of about 1 foot. There are deep holes in the
stream, The bottom is covered in part with large bouldei-s; in other places
it flows swiftly over smooth rock. Trout fishing is good near the mouth of
the stream. No salmon have been observed in this creek.

NORTH FORK. '

This branch rises near Suiattle Pass. Near its mouth it has a width
of about 15 feet and a depth of one foot. The bottom near the mouth is
covered with gravel, the water flowing fairly slowly over it. Farther up
stream the gravel gives place to boulders and the water increases very
materially in swiftness. Spring salmon and steelheads are reported to run
in this stream,

SOUTH FORK.
This branch rises in the glaciers on the north side of. Glacier Peak,

The waters are cold and swift and the bottom is similar in character to that
of the North Fork,



MILK CREEK.

This tributary joins the Suiattle on the south about two miles above.
that of Sulphur Creek. The bottom is covered with boulders and the water
is very rough and of a milky color. This creek is reported to be of no
importance as a salmon or trout stream.

LIM= CREEK.

This branch enters the Suiattle from the south three miles above Buck
Creek. The water is clear and cold. }{anj cascades render the water very
swift. Excellent trout fishing is reported from this stream. No salmon

seem to go up the stream much above the mouth., A fisherman's trail follows

the stream for a short distance.
Numerous other streams feed the Suiattle but they are mostly mountain

torrents and of no importance from the standpoint of the salmon.
JACKMAN CREEX.

This creek was visited July 28. The stream has a length of about 7
miles, and flows in a southwestern direction, entering the Skagit River
two miles above the town of Concrete. MNear its mouth it is about 20 feet
wide and has an average depth of less than one foot. The lower reaches of
the creek are through a comparatively flat country, cleared near the mouth
and well wooded farther up. The upper reaches of the stream are through
a mountainous country. For one and. one-half-miles above the mouth the
bottom is covered with gravel, making an excellent spawning bed for salmon.
Above the first mile and one-half the bottom becomes covered with boulders
and about two miles above the mouth the valley of the creek narrows to a
canyon filled with immense boulders through which the water tumbles in
cascades which are impassable to migrating salmon. At noon of the day
visited the water had a temperature of 54.5°F., while the air had a

temperature of 62°F. The water was very clear and free from plankton life,



"~ There was practically no vegetation ou suc wweevew o - _
A few salmon run in this stream at the present time. | Formerly the
United States Bureau of Fisheries had a rack on the stream and toock a con-
siderable n@ber of eggs, but in recent years the catch has dwindled to
such small proportions that it no longer pays to maintain a rack to catch
the few fish that frequent the stream.
The fish that seek the stream are spring, silver, humpback and dog
salmon and also a few steelheads. So far as game fish are concerned the

trout are small and pretty well depleted by constant fishing.
BAKER LAKE,

Investigations of Baker Lake were made July 8 to 12. This lake is
situated about 6 miles east and a little south of the foot of Mount Baker
and about 18 miles north of the town of Concrete on the Skagit River. The
lake is emptied by Baker River which enters the Skagit River at Concrete.
The lake is about one and one-half miles long and one mile. Its longer
diameter lies east and west. Its principal water supply is from Baker
River-flowing into the lake from the northeast and Noisy Creek flowing in
from the southeast. A small creek flows in from the south, called Silver
Creek, on which is situated the United States Fish Hatchery. The surface
of the lake has an elevation of 670 feet.

The following temperatures were taken:

July 8, 7 PM, water 500F .
air 520F.
" 9 5 AM, water L8OF,
air L2°F,
n 9 8 P.M. water 5532;.
air 5
n 10 10 A.NM, water L9°F,
air 60°F,

The water at the hatchery at 10 AM. July 10 was 46°F. The water was clear
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i il The bqtto@; save in some.piﬁces giong tge shﬁfe; iﬁs’dﬁité'hard and without

s vegetation. The lake is practically surrounded by a densely timbered shore,
The land at the east and west ends of the lake is low, flat and marshy for a
considerable distance and is subject to inundations at periods of high water.
The extreme distance between high and low water is about 18 feet. The north

~ and south shores rise abruptly and continue as the sides of mountains.,

The periods of high water come irregularly throughout the year, but less
often in summer than in remaining parts of the year. The high water periods
are due in summer to heavy and continued rains, and due in the winter to
warm rains and chinook winds. The lake not infrequently freezes over during
the winter, the ice being usually composed of frozen water soaked snow.

Temperatures were taken at every ten feet from the surface to the

bottom during the forenoon of July 9. The following table gives these

temperatures.
Depth g Temperatures
¢t Degrees C., : Degrees F.
Surface : 10 : 50
: 10 Y X"
20 8.6 47.48
30 : 8.2 : 46.85
LO ; 8.1 : 46.58
0+ 8.0 kb
. 60 : 7.8 : 46,04
70 ; 7.5 ; L5.5
80 i 73 ot L5

90 : 7.2 T 44,96
100 7.1 : L4478
LL.6
115 : 7.0 : 446

1o 7.0

% A s

"
L1l




A series of soundings was taken to determine the depth and general
surface of the bottom of the lake. The following diagram of the lake will
indicate the results of these soundings.

These soundings indicate a bottom of uniform slope without any abrupt
changes in it and that the border dips suddenly to deep water, At the
mouths of the streams emptying into the lake the deposits of gravel have
filled up a considerable area of the bottom to within a wvery short distance
of the surface, so that water weeds growing in these areas reach the sur-
face of the water. The west end of the lake is shallow for more than 100
yards from shore. This area has a rather soft bottom in places and is

grown up with water weeds of various kinds,



The lake is well stocked with trout called lake trout by the fishermén.
Several of these are in the collection in the College of Fisheries. There
are large numbers of Dolly Vardens in the lake and as food is very plentiful
many of ther:zv grow to a large size. It is not at all unusual to catch
individuals weighing 5 to 8 pounds. These fish prove to be a decided
detriment to the propagation of other fish in the lake, as they live almost
entirely on the young of other species.

Three species of salmon, the sockeye, the spring and the silver,
frequent this lake, Al]l of these fish are taken by the United States
Bureau of Fisheries for artificial propagation.

- The following table, covering the take for recent years will give an
idea of the importance of the lake as a fish cultural station,

TABLE
SALHMON EGGS TAKEN AT BAKER LAKE,

1913-14  : 37,200  : 1,526,000 1,719,000

*  Chinook : Silver ’ Sockeye
- ' Eges  ©  Eggs * Eges
1912-13 . 12,000 : 3,505,000 : 8,585,000
1914-15 = . 3,427,000 : 8,215,000
1915-16  : 101,200  : 335,000 ¢ 3,111,000
1916-17  : : 1,850,000 : 5,445,000
1917-18  : 9,000  : 2,025,000 : 5,250,000
1918-19  : 100,000  : 3,750,000 : 6,900,000
1919-20 = : 2,600,000 : 11,150,000

The report for 1920-21 is not yet available, but the number of sockeye

taken during the runs was about 7,100. The previous year had 7,800 in its



run, Estimating from these figures the number of sockeye eggs will be
about 10,150,000,

CURVE FOR SOCKEYE FOR 1913-1921.

This curve shows an exceedingly irregular run of at;ckeya in Baker Lake.
It also indicates that large runs are not in four-year cycles as on the
Fraser River - 1913 and 1915 being large runs and again 1920 and 1921,

It a..lso indicates that so far as the Baker River is concerned the sockeye
run is better now than at any time since 1913, the year of the big run
on the Fraser River.

The runs of Chinook and Silver salmon have been variable, but there
appears to be little change in the size of the run during the last 8 years.

During the seasons 1915-16 and 1918-19 trials were made to determine
whether it was worth while undertaking the propagation of steelheads.
During the first of these seasons only 46,000 steelhead eggs were taken,
and during the second season but 68,000 steelhead eggs were taken, For
this small number it was deemed not worth the e:épense involved., _

The methods of the United States Bureau seem worth reporting at
this time,

A very complete plant is located at the mouth of Silver Creek. On
the diagram of Baker Lake is indicated the relative positions of the
various buildings. The trap is constructed at the outlet of Baker Lake
into Baker River, in such a way that all fish ascending the river to
enter the lake must pass into the trap. From the trap they are taken
~into floating traps to a slough at the opposite end of the lake where
they are retained until ripe. The sockeye when taken showed very little
of the characteristics that mark the fish at spawning. The scales had

not as yet become imbedded in the skin., There was no indication of the



red so characteristic of the male when mature. However, it is true that,
as a rule, the male could be distinguished from the female by the slight
hook that was beginning to develop on the end of the upper jaw. Obser-
vations were made on more than 1000 fish taken during the second week

of July. Several of the fish were opened, and in every case a number

of slender round worms were found in the coelomic cavit. For the most
part they were gathered in the vicinity of the liver and stomach, but

:a few were found scattered throughout the cavity. They were nearly all
free in the coelomic cavity, a few were encysted beneath the peritoneal
lining of the viscera. No worms were found infecting the flesh of the
fish. Although these fish had traveled up 18 miles of very swift, com-
paratively shallow water which rushed amongst boulders for almost the
.entire distance none of them showed any signs of being bruised or damaged
in the least.

The slough in which these fish are retained until ripe is indicated
at the east end of the diagram of the lake. The water at the time of
observation was not more than 4 feet deep in the slough, but was very
cold, having a temperature of L6°F. at 9 A.X. July 10, The air at the
same time was 64°F. The water at the surface of the lake the same day,

_ but one hour later was L9°F. An area of this slough is penned off by a
stockade fence 18 feet high and so constructed that the fish could not
escape even if the water rose to a record height. An arrangement has been
made, whereby, if necessary, water from Noisy Creek may be turned into
the slough. It is necessary to retain these fish in this slough for about
three months by which time they become ripe and are ready for spawning.

The young sockeye have at least two persistent and voracious enemies,
the Dolly Varden and the sawbill ducks., The former are by far the more

numerous and destructive of the two. An examination of the stomachs of a



" mumber of Dolly Varden showed that each fish was guilty of destroying a
considerable number of-sockeye each day.

July 12, at 6:30 AM, five of the sawbills were shot, and already
they had devoured 39 young salmon, varying in length from one and one-half
to three inches. It is probable that each duck would destroy almost 100
fish daily. Further observation may be made on the Dolly Vardens preserved
and deposited with the College of Fisheries on the Campus.

The methods of spawning and taking care of the eggs and young are
| standard, therefore, need no further mention.

ﬁp to date no attempt is made at this place to use rearing ponds to
take care of the fish after they are too large to feed in the hatchery
troughs. I believe that the introduction of some retaining system, where
the young could be held until considerably larger, would enable many of
them to escape from their persistent enemies. At least, a much less

mumber of them would serve to satisfy the appetite of these enemies,

UPPER BAKER RIVER.

This river rises by three main branches descending from the glaciers
on Mount Shuksan. Its length is about 12 miles and near its mouth it is
about 45 feet wide and has an average depth of not more than one foot.
The temperature about 100 yards above the mouth was L6°F. at 12:00 o'clock,
July 9. The air at the same time was 66°F. The bottom of the stream was
covered with gravel over which the water flowed so swiftly that it was
impossible to pole a boat against the current. Tﬁe bottom was without
vegetation of any kind and on account of the swiftness and coldness of
the water there was almost no plankton. Practically all the tow net
gathered was sand.

This river flows, in its lower reaches, through a comparatively flat

country covered with forest vegetation. This stream, so far as seen, would



~ make an excellent spawning bed for salmon. The Dolly Vardens from Lake
Baker spawn here, It is also a fairly good trout stream, but is exceedingly
difficult to follow as the waters are too swift and deep for wading, and

the banks are covered too thickly with vegetation to make it at all easy to
follow the shore. Because the marshes furnish such good breeding places

for mosquitoes they are numerous enough to be exceedingly annoying.
NOISY CREEK,

This is a short turbulent stream, flowing northwest into Baker Lake.
It is not more than five miles in length and has a lake expansion called
Green Lake. Noisy Creek near its mouth, has an average width of zbout
15 feet and is less than one foot in average depth. Its bottom is a
succession of huge boulders without vegetation of any kind. There are
numerous rather deep holes in which trout lie, so that for a short dis-
tance there is good trout fishing, but above this it is a tumbling,
brawling stream of no practical use from the standpoint of either game

or commercial fish., No trail leads up this stream,
SILVER CREEX.

This creek flows north into Baker Lake., It is a short, swift flowing
mountain torrent of importan.ce only because it furnishes the water supply
to the United States fish hatchery located at its mouth. The wﬁtef is
always quite cold. At 10 A.i-:., July 10, it was LEOF. while the air at
the same time was 60°F,

BAKER RIVER,

Baker River rises in Baker Lake, flows southward and joins the Skagit

River after a course of about 18 miles. Where it leaves Baker Lake it is



quite clear but becomes muddy after Swift Creek empties into it, which is
about one and one-half miles below its exit from Baker Lake. The river
falls 440 feet between Baker Lake and its mouth. The bottom in places is
gravelly and-furnishes excellent spawning beds. In other places it is
-covered with large boulders amongst which the water rushes swiftly. There
are no falls or obstructions in the river. -

The temperature of the water of Baker River near its mouth was 52°F.
July 23 at 12 ¥,, while the Skagit just above the mouth of the Baker was
56°F. The air a2t the same time was 68 F.  On August 28 at 3 P.M.
temperature reaiings were taken as follows:

Beker River near its mouth, 58°F,

Skagit River just above the mouth of the Baker River 58°F,

The air at the same time 7L°F.

All the species of thelsalmon run in this river, but only the sockeye
and the silver salmon run in sufficient numbers as far as Baker Lake to
make their taking for hatchery purvoses worth while. The country through
which the river runs is well wooded and is without clearins excert near
its mouth. A ranger station is located on the east side of the river
about nine miies above the mouth. But cone stream of any size flows into
the Baker River from the east side. This stream is called Thunder Creek.
Less than a mile above its mouth its banks become precipitous walls of
rock through which the creek tumbles in falls and cascades of such a
nature as to make it impossible for fish to migrate up the creek beyond
these obstructions. The water of this creek is clear and cold.

On the west side the Baker River receives a number of tributaries.
The first one to join the Baker after it leaves the 1aké of the same name
is Swift Creek. This creek rises in the uplands between kHount Baker and

Hount Shuksen., Its length is 8 to 10 miles, and it had a width of 30 feet



and an average depth of one foot at the time of our visit. In its lower
reaches it has a flat gravelly bottom and is liable to change its course

. from season to season., About three miles up it passes through a rugged
_canyon in which are obstructions that prevent the passage of fish. Several
creeks ranging in length from 5 to 8 miles carry water from the glaciers:
of Mount Baker into the Baker River. Their names are Park Creek, Boulder
Creek, Sandy Creek, Sulphur Creek and Bear Creek, Near their mouths they
are gravelly streams but the upper parts of their streams are brawling
torrents,

Bear Creek furnishes power for the cement works at Concrete. A
little more than a mile above its mouth the river ié obstructed by a
gseries of falls and rapids between 200 and 300 feet high. A dam is con~
structed at the top of this series of falls which furnishes a head of
~water for the power house situated at the foot of the falls. This dam in
no wise interferes with the upward movement of fish. The creek, near its
mouth, was, at the time visited, September 10, about 10 feet wide and
less than one foot deep. Spring and Humpback salmon were seen in this

stream but not in any considerable mumbers,
FINNEY CREEK,

Finney Creek was visited the first time July 20. It rises in a
mountainous region, flows northeast for about 10 miles then turns and
flows northwest for nearly the same distance. It empties into the Skagit
River about one and one-half miles above Birdsview. For the lower 10
miles it had an average width of 20 feet and a2 depth of less than one foot.
It could be waded easily at almost any place.

The temperature July 20 at 9:15 A.M. was L4C°F. and the air at the

same time was 58°F, The water was very clear. The bottom for the lower



"? miles was covered with gravel which made an excellent spawning bed.
Above this the creek passed through a canyon. The bed of the stream
through this canyon consisted of boulders in some places and in others
of solid rock., Above the canyon was another stretch of gravelly bottom
for three or four miles and than a canyon again was met. In this canyon
was a falls which would completely obstruct the paséage of fish.

A ferry crosses the Skagit River less than one-quarter of a mile
below the mouth of Finney Creek. A wagon road follows up the creek on
the south side for a couple of miles, then crosses at a ford and continues
up the north side of the creek for about three miles to a ranch. From
this ranch a poor trail continues up the stream for about two miles and
then is lost in the woods. Crossing the Skagit at Sauk is another ferry
and from there a wagon road follows the Sauk to Darrington. About one
quarter of one mile from the ferry a branch road leaves the main road to
follow down the Skagit River. About one-half mile down the road an
excellent trail branches off, leading to Finney Creek. This trail, as it
nears the creek, branches, one branch going up the creek and crossing the -
divide to Deer Creek, the other branch going down Finney Creek to a
shingle bolt camp on the creek,

This creek in no part of it had vegetation on the bottom; the banks
for the most part were covered with forest vegetation.

An unusual number of Caddis fly larvae were found on the gravel of
this creek. They lived in open places and were quite conspicuous.
Examination of the stomachs of trout taken in this creek showed that they
did not feed to any extent on these larvae. The trout will devour these
larvae greedily when their protective covering is removed, so it seems
that this covering makes them undesirable as food in the larval condition.

A beaver dam obstructs the stream about 6 miles above its mouth. This



obstruction would stop the migration of salmon were it not for the fact
that the men working in the shingle bolt camp keep a narrow way cut
through the daﬁ for their shingle bolts to pass,

There is a dam above this beaver dam constructed by the shingle bolt
men to control water for the floating of their bolts down stream. The
water under ordinary conditions is not deep enough to float the bolts so
this dam furnishes a head of water which when released is sufficient to
“carry the bolts to the Skagit River. Reports indicate that this dam
- obstructs the passage of fish.

This stream has a large number of rainbow trout. A number were seen
‘that were not less than 18 inches in length. A considerable number of
- these fish were caught. They were in excellent condition and free from
all external parasites,

Al1]1 species of salmon except the Sockeye run in this stream. They
apparently do not run down the lower canyon as no young salmon were -
-observed in the waters above this canyon, while large numbers of salmon
fry were seen between the canyon and the mouth of this creek. Steelhead-
-also frequent this stream in the spring of the year for spawning purposes,
~The only salmon observed running were Humpbacks, and not more than a
couple of dozen of them were seen. These observations on the salmon were
made in September when a second trip was made to this creek.

The United States Bureau formerly had a fish rack across this creek
a short distance above its mouth. This rack has been torn out twice by
the shingle bolts that are driven down the stream by floods let loose
from the dam constructed for the purpose of supplying enough water to
successfully make a bolt run., Something might be done here to prevent a
recurrence of this damage to the fish culturé interests. It is the pur-
pose of the United States Bureau of Fisheries to rerack this stream next

Year.



The eggs taken by the United States Bureau of Fisheries from this
creek were taken to their hatchery at Birdsview. A large munﬁer of fry
have been returned to this stream, Our observations showed that the stream

was well stocked with young Silver salmon at least,
PRESSENTIN CREEX,

- This creek after a course of about 4 miles in a northern direction,
empties into the Skagit River less than one-half mile below the mouth of
Finney Gresk; The cresk was vistted July 2. T creek st ‘thle tims did
not average more than 12-14 feet in width and could be easily forded in
most places,

The water had a temperature of 52°F. at 10 A.M. and the air at the
same time was 58°F. The water was quite clear, and flowed quite swiftly.
The bottom, for the mile nearest to the mouth, was gravelly and of such
a nature as to make an excellent spauning- bed. That it was visited by
spawning salmon was evident from the large number of young fry seen in
the stream. Those observed were almost entirely young silver salmon.
About a mile above the mouth the stream is crowded between abrupt walls,
The bottom here is covered with huge boulders and in one place there is
a fall high enough to obstruct the upward progress of fish. For its size
the stream is considered a good trout stream, Rainbow trout being the
principal game fish caught. There was no vegetation of any kind seen on
the bottom of the stream. The banks all the way are covered with dense
i‘oresi_: vegetation,

The most important animal life seen in this stream, besides the fish,
were Caddis fly larvae of which there were very great mumbers. The stream
is too small to be considered of very great value from the standpoint of

hatchery operations. It might pay to put in racks and take the eggs to the



"°" " Birdsview hatchery. From the number of young Silver salmon seen in the
stream it seems certainly worth while to proteci the stream and keep it
stocked with salmon,

GRANDY CREEX.,

This creek flows in a southwesterly direction and empties into the
Skagit River at Birdsview. Near the mouth of this creek is located the
‘hatchery of the U. S. Bureau of Fisheries. A week was spent in the vicinity
of this creek. From this place as headquarters the streams of the
neighborhood were visited. This creek rises in Lake Grandy and receri.ves
two or three branches before it reaches the Skagit, which is not more than
5 or 6 miles from fhe lake, This stream is quite small, averaging not
more than 15 feet at the time visited. Its depth averaged 6 - 8 inches.
The water is clear and quite cold except in the warmest part of the
summer. The United Staﬁes Bureau of Fisheries has made a very careful
tabulation of temperatures for every day in the year.

The bottom of the stream is gravelly and well suited for spawning
béds for 'salmon, particularly the smaller species. There is little or no

. vegetation on the bottom of the stream. The banks are wooded practically
from the mouth to the source of the stream.

The number of salmon running in this stream may be estimated from
the number of eggs taken by the U, S. Bureau of Fisheries. The rack is
so arranged that practically all salmon and steelheads are taken. The
following table gives the number of eggs taken for each species for a

period of years extending from 1912 - 1920,



L]

Year Silver Chum | Hump

Chinook.

: : . : Steelheads
1912-13  : 243,000 : 5,000,000 2,000 + 2,679,000
1913-1% 233,000 4,697,000 136,000 2,756,000 829,000
1914-15 : 122,000 : 9,437,000 - : 1,800,000
191516 : 149,000 : 1,238,000 © 1,550,600 + 3,212,000
1916-17 P 25,000 : 2,734,700 : P 38,00 : 290,000
191728+ 425,800 : 522,000 + 63,000 : 738,800 : 3,043,000
191819 36,000 944,000 T 86,000 s 226,400
1919-20 54,000 2,198,000 L 7,000 : 255,000

A few thousand sockeye eggs were taken during these years.

-In addition to those taken in Grandy Creek a large number of eggs
were taken care of that were taken from other streams. The most of the
fry hatched in the hatchery ﬁere planted in Grandy Creek and nearby
streams,

A very good system of rearing ponds has been constructed at this
hatchery in which a considerable number of the young fish are fed for

several months before they are turned free.

GRANDY LAKE.

This lake was visited July 7. It may be reached by wagon road from
Concrete. This road leads to a sawmill about 6 miles from Concrete. From
the sawmill the lake is reached by a fairly good trail which extends for
a mile between the mill and the lake,

The lake is about three-fourths of a mile long and about 500 yards
wide. The depth is not more than 12 to 14 feet at the most. The
temperature of the water at the surface was 6L°F. and the air was the

same., At 12 feet the water was 62°F. The water is of a brownish color



~ due to the presence of an unusual amount of plankton., The bottom is
exceedingly soft and covered with rank vegetation that comes nearly to
the surface of the water, even in the deepest part of the lake. Along
-the shores tﬁe water is covered with water lily leaves. Reeds and other
.common water vegetation were very abundant. The lake is surrounded by
woods .

The water was teaming with plankton and insect larvae, while over
the surface myriads of insects flitted about; the most numerous were
dragon and damsel flies.

The lake is well stocked with trout, which furnish excellent fishing
during fhe earlier part of the season. During the warm weather they are
said to be rather heavily parasitized with copepods. As the majority of
fishermen consider these fish, when parasitized, unfir for food, it would
be a wise provision to make a closed season for game fish during the

months of summer. The lake can be of little value from the standpoint

of commercial fisheries.
DAY CREEX,

This stream was visited July 23. It rises in Day Lake, flows in a
northwesterly direction and after a course of about 8 miles, empties into
the Skagit opposite the town of Lyman. The stream is quite variable in
width, but averages about 25 feet and has an average depth of less tpan
one foot, . .

The temperature of tﬁe water aﬁ 2 P.M. was 64°F. and the air at the
same time was 7L°F. |

The bottom for the lower three or four miles is cbvered with gravel
over which the clear water flows fairly swiftly. Abofe this stretch the

character of the bottom changes, the gravel being replaced by boulders,



Here the swiftness of the water increased. The bottom throughout the
length of the stream is devoid of vegetation. The banks are partielly
cleared for about 3 miles, but in the immediate vicinity of the water
they are grown up with willows, alders and similar vegetation. Above
the lower three miles the banks are much more rugged and are heavily
timbered with fir and cedar. Falls are reported in a canyon above five
miles above the mouth of the creek. Opinions differed as to whether thqxllb
would obstruct the passage of salmon or not. Whether they would or not
is not a matter of much significance as the only spawning beds worth con-
sideration lie within three or miles of the stream's mouth and there is
nothing to obstruct the passage of fish to these beds.

In this stream were found endless numbers of Caddis fly larvae, of
which there were several species. Quite a large number of tadpoles were
found in the quieter waters of the stream. A very large number of silver
salmon and é few spring salmon fry were observed in the lower three miles
-of the creek. Steelhéads were also abundant. This creek is a good stream
for game fishing, the most important species being rainbow trout.

The United States Bureau of Fisheries had a rack near the mouth of
this stream from 1913 to 1918. It was swept away during the year 1918,
For these years a fair number of eggs were takeh of all the species of
salmon but the Sockeye. Some steelhead eggs were also taken.

The following table gives the take of eggs for each species year by

year:

Year  © Chinook . Silver . Chum . Hump . Steelhead
1913-14 : 23,000 : 1,303,000 : : 3,250,000 : 194,000
1914-15 92,000 2,281,000 56,000 ;263,000
1915-16 88,000 605,000 :2,896,000 286,000
191617 - 1,400 3 313,000
1917-16  :  L4,000 : 26,000 : 24,000 + 1,224,000 82,000




"The U. S. Bureau of Fisheries expects to replace the racks in this
stream next year. -

"The lower_ reaches of this stream are easily accessible. A ferry
crosses the élmgit River at Lyman and a wagon road leads to the creek at
a point nearly one mile above its mouth. On the west side a rather poor
wagon road leads to a ranch a couple of miles above the mouth of the
creek. On the east side a trail follows the valley of the creek up to
Day Lake and thence over to Deer Creek,

A general survey of the work of the United States Bureau of Fisheries
shows that practically all the good streams flowing into the Skagit River
that are readily accessible are being fished by them for the tald;lg of
eggs. For the last two or three years they have been hampered for money
to replace racks torn out by freshets, so that for the season of 1921 the
only places where fish are being taken are Grandy Creek and Baker Lake.
The intention of the U. S. Bureau, as recently reported through its
officers in Seattle, is to reconstruct the eyeing station at Illabot Creek
and put in racks on Finney Creek and Day Creek,

- Their takes of eggs in generz2l since 1912 indicate that the streams
fished by them do not yield a very large supply of fish, and that there
is a gradual decrease in the numbers. It appears that at present there
is a possibility of doing much to restore the river to something of its

former productiveness, but strenuous measures must be enforced to protect

the fish entering this river.
DAY LAKE,

Day Lake was visited July 27 and 28. It is situated in the heart of
a rather low range of mountains about 8 miles straight south of Hamilton,

It has 4 or 5 sma2ll streams of water flowing into i_t. These streams are



but mountain torrents and of no value from the standpoint of fish, Day
Creek flows out from the north end.  The entrance to the créek is
difficult to discover, as it is choked with logs and grown over with
willows and other swamp shrﬁbs. The elevation of the lake is 1616 feet,
while the mouth of Day Creek is less than 100 feet elevation, so that

the fall in Day Creek is over 1500 feet. The greater portion of the fall
is in the upper half of the creek, The lake is somewhat more than one
and one-half miles in length and about one-fourth of a mile in width.

The land at the ends of the lake is flat and marshy. The southwes! shore
is quite steep, while the northeast is more gently sloping. The entire
shore line is covered with valuable forest timber, principally fir and
cedar.

A decidedly neculiar condition of this lake is that scattered through-
out it are many broken stumps of trees protruding above the surface of the
water and many more may be seen whose tops do not come quite to the sur-
face. It aprears as if the lake has been formed but recently by the
sinkino of this area beneath the level of the outlet. It might be that
the trees had slid in from the mountain side, but there is little evidence
of this having taken nlace in recent years as the mountain sides are
covered with trees of large size, and the shore on either side of the
lake does not show signs of any disturbance of this nature. HNearly every
report was to the same effect, that the lake was very deep. Soundings
were taken in a number of places where it seemed likely that water of a
considerable depth would be found, but the greatest depth discovered was
L5 feet., The average depth was very rmch less, being probably not more

than 30 feet.

The following table gives the temperature of the water at various

depths:



Doptn  ; "perature , Tomersture
Sﬁrface : 18 : 6L.2

30" K., : 17.8 : 64,04

20 L : 10.3 : 50.54

30 : 9.3 : L8.74

FHa - : 9.3 : L8.T7L

Ls o : 8.1 : 46.58

The difference between morning and evening temperature was noted for

the days the lake was visited.
July 27, 4 P.M., water 68°F,
" 27, L PM,, air 68°F.
July 28, 6 A.M., water 62°F,
m 28, 6 AM., air 52°F.

The bottom of the lake cénsisted of soft mud. Along the shores in
the shallow water there was a large amount of vegetation most common of
-wﬁich was pond lilies and reeds. The water was teeming with plankton life,
The lake is of no value to the commercial fisheries, but is abundantly
stocked with trout (rainbow). Examination was made of 15 and 18 were
preserved and shipped to the College of Fisheries, Of those examined the
largest was 10 inches and the shortest 6.25 inches. The average length
was 8,97 inches, or practically 9 inches. The fish were rather slender,
as if they were suffering somewhat from under nutrition. The stomachs of
all were almost empty. There was an entire absence of internal parasites
but externally they were more or less heavily infected with copepod
parasites. These parasites were located on the inner side of the opercula,

the gills and at the bases of the fins. There was in no case very many on



the gills, so that there was no serious interference with the respiratory
functions of the fish, It is reported that fishermen going to the lake
catch large numbers of the parasitized fish, and seeing the copepods on
them, throw them away, deeming the fish unfit for food. In reality these
copepods do very little harm to the fish when found in no greater numbers
than on the fish observed and do not render the fish unfit to be eaten.

| Our party ate a number of them and found them very good.

The state forest rangers maintain a trail to this lake. It is on
the east side of the creek and lies at a considerable distance from Day
Creek, and for a good part of the way it follows an elevation of more than
1000 feet above the level of the creek. There is a fine camping site
where the trail comes down to the north end of the lake. There is a
cabin at the south end of the lake and another on the southwest side a

short distance from the northern end of the lake,

ALDER CREEK.

This creek was visited July 29. The two branches of this creek rise
in the foothills lying between the south fork of the Nooksack River and
the Skagit north of the town of Hamilton. The stream is not more than
7 miles long, It empties into the Skagit River a short distance above
Lyman. For the lower three miles of its course it flows through a flat
country and has a slow current. The upper part of the stream is much
swifter and carries away the water from the low mountains north of |
Hamilton. The creek at the time visited was not more than 6 to 8 feet in
width and about six inches in average depth. The water is clear and
fairly warm. The bottom for the lower two miles of the stream is gravelly.
The country along the banks for this distance is cleared and largely under
cultivation. The immediate banks are overgrown with alders, hence the

name of the creek.



57 st back of Hant1€on therdThs o miTl w6 ‘s 11 an 46 form a 211
'. . pond for the logs. This dam is about 4 feet high and forms an obstruction
 to the migration of fish. At high water the fish can go over it but not

at low. The salmon congregate below the dam and lafge mﬁbérs of them

are destroyed by fishermen who desire the eggs for bait. The habit of
killing salmon to get the eggs for bait is wvery common on all the streams
flowing into the Skagit River. The bottom is withouf ﬁgﬂation, except
the slime adhering to the gravel in slow flowing areas,

The United States Bureau of Fisheries, for a number of years has
been pla.ntiﬁg salmon in this creek. Silver salmon fry have been planted
in much larger numbers than other salmon fry. At the time visited a
large number of young silver salmon were found in this creek.

This stream is different from all the. other streams in the character
of the life found in it. All the streams visited previous to this one
were quite barren of life other than fishes and Caddis fly larvae.

Alder Creek had in it leeches, stickleback, white fish suckers,
cyclostomas and other forms of life.

The creek is frequented by all the forms of salmon but the sockeye.

There is a considerable amount of debris from the mill that more or

less obstructs the creek for some distance below the dam,
NOOKACHAMPS CREEK.

This stream was visited August 8. It is a rather small stream
flowing north and emptying into the Skagit about one mile above Burlington.
It has two main branches, the west branch rising in Big Lake, and the east

branch rising by several tributaries in the Cultus Mountains. The lower

~ one and one-half miles of this stream is subject to back flow from the

Skagit River. When this happens the stream inundates the flat swampy



i in t.he Skagit Blver. Above the swampy area the bottom of the stream is

bottom and is inhahited by practica.]ly all f.orms of ﬁ.ah life that lives

- gravelly The branches of the Ea.st. Fork become qu:l.te preclpi.t.ous as the

mount.a:!.ns are neared. The Hest Fork is comparatively slow flowing all

~ the way from Big Lake to t.he Skagit.. Just above their juncture both

branches had an average width of about 7 feet, with anl average depth of
less than 6 inches. The water at 10 A.M. on the -day'-via:-tted had a
temperature of 7.°F. while the air at the same time was 72°F. There is
but 1little vegetation on the bottom of the stream, The country along
both banks is largely under cultivation. ‘The banks in the immediate
vicinity of the water are covered l.dth alder and willow growths,

Chubs, suckers, rainbow trout, silver trout, cutthroats, bass and
perch are reported from this stream. Young silver salmon were found
all along the west fork up to the dam at the outlet of Big Lake. Dog
salmon also run in this stream. The east fork is as well supplied with
fish as the west fork., The stream is not considered of much importance
from the standpoint of game fish,

Since the bottom makes good spawning beds and the creek is visited
by silver and dog salmon it should be considered valuable to the
commercial fisheries.,

The dam at the foot of Big Lake obstructs the passage of fish from
the creek to the lake, There is a fish ladder, but it is so arranged

that it is of very little practical use. However, this seems of little

-consequence, as the lake is not good for spawning salmon, nor is any

stream flowing into the lake,
There is a series of lakes drained by this creek. These lakes are

McMurray, Big Lake and Clear Lake. There is another small lake called



Beaver just north of Clear Lake, but it seems to be without outlet unless

at very high water it overflows into Clear Lake.
MC MURRAY LAKE,

This lake was visited August L. It is located near the town of
McMurray on the Northern Pacific Railway, It has an elevation of 200 feet,
The lake is about one and one-half miles long and about 500 yards wide.

On the west shore is the town of McMurray: near the north end is a large
saw mill, The greatest deoth of the lake is 50 feet, the average depth
being about 30 feet. The following table gives the temperatures of the

water at every 10 feet between the surface and the bottom. The tempera-

tures were taken at 8 A.M,

: Depth : Temn.°C. : Temp.oF.
Ar 17,6 +  63.68
Water : Surface ; 20,2 : 68.36
;10 R ;23 ;685
q 20 =" 10.5 50.9
30 7.8 L6.0L
ST SR E R ST
50 " 6.9 L. 12

.

" The bottom of the lake throughout is of very soft mud. In the shallow
weter along the shore much water vesetation is found, such as pond lilies,
water grasses and reeds. Along the shore was abundance of vegetation, as
rank pgrass, willows, alders and fir. The east shore of the lake is steep,
the west shore rather flat, while the north and south ends are marshy,

The lake at hich water pours its overflow into Big Lake by a stream that

follows the Northern Pacific Railroad. This stream in summer is practically



choked with vegetation and has scarcely any water in it. The lake has
floating on its surface a large number of logs, most of which are boom
logs, There is a considerable amount of sunken timber in the lake.

The laké is of no value so far as commercial fishes are concerned,
but is considered an excellent place for game fish., The following fish
are reported from this lake, Catfish, bass, trout, suckers, chub, perch,
squaw and whitefish. The lake should be very good for bass. There is an
abundance of plankton in this laké.

BIG LAKE.

This lake was visited August 4. This lake lies in the same valley
as McMurray Lake and is separated from the latter by about three miles of
rather swampy valley. It is about three miles long and one-half mile
wide. The Northern Pacific Railroad runs along its eastern shore. The
lake is quite shallow, not being much over 20 feet at any place.

The following table gives the temperature of the water at 10 foot

intervals between the surface and the bottom:

Depth : Temp. . : Temp. %
Surface  :  22.2 s T71.96

10 Ft. : 211 s 69.98

20 * :  19.3 s 66.7L

The elevation of the surface of the lake is 85 feet. A dam at the
north end of the lake retains the water at a height of 8 feet above what
it would be at its normal level. The bottom is very soft and has no
vegetation except at the margin of the lake. There is considerable fallen

timber in the lake along the shore,



The land on the east side:of the lake is extensively cleared and

'imder cultivation. -Montborne, a small town, is located on the east shore

" midway between the ends of the lake. Just north of this town is a summer

resort where a mumber of boats for fishing and pleasure are maintained

for rent. At the south end of the lake is a large sawmill with a number

of other buildings around it. The west shore of the lake is aprupt and
has not been cleared. A good automobile road runs the length of the east
side of the lake and about half way up the west side. No streams ‘of any
importance flow into the lake. The conditions of temperature and presence
of organic matter in the lake induce the development of vast number of
plankton.,

The lake is not of any use so far as commercial fishes are concerned.
The water is too warm and the bottom too soft and muddy. For game fish
that do well in warm water the lake is excellent. It is well stocked with
cutthroat, rainbow, catfish, bass, perch, carp, chub and suckers. Cut-
throat and rainbow trout are of good size, measuring from 12 to 16 inches.

The bass are of good size, ranging from 12 inches up to 2 feet.

ahe ' CLEAR LAKE (Elevation 50 ft.).

This lake was visited August 5. It is located about 2 miles directly
south of Sedro Woolley. It is practically a land-locked lake, so can be
of no value to the commercial fisheries. It is about 1 mile long from
north to south and one-half mile from east to west., The lake at its
deepest place is about 40 feet. It is shallow around the margins. The
shallow water is grown thickly with common water plants, as water lilies,
reeds and grasses., The following table gives the temperature at each

successive 10 feet from the surface to the bottom:



R i st T o e S

Temp. °F.

Depth . , Temp. °C. .
S Surface ~ 21,9 - TLA2
i h 0 Ft. :  19.2 ¢ 66.56

2 % i oW1 i 5.8

0 " i 9.6  :  19.28

KW " 9.3 L8.74

The water was of a brownish shade and quite dirty. Much debris from
the large sawmill and logging operations found its way into the water.
The lake cannot be considered much more than a logging pond to the mill,

The shore line for a good part of the circumference is soft and
boggy. The high temperature of the water and the amount of organic
matter in it would lead one to expect large quantities of plankton, but
such is not the case. The plankton was quite small in quantity when com-
pared with that of the lakes just previously described.

It is reported that fishing is not nearly so good now as formerly.
The fish reported from this lake are bass, perch, catfish and suckers.

The condition of the water would make the lake scarcely fit for trout,
BEAVER LAKE,

This lake was visited August 5. It lies one-half mile south of
Clear Lake, It is less than one-third mile in diameter and is quite
shallow, the greatest depth being about 10 feet. Its entire shore line
is swampy and grown up with water-loving plants. The temperature at the
surface was 21.8°C. or 71.24°F. and at the bottom, 10 feet down, the
temperature was 18°C. or 64.4°F. The water was exceedingly dirty and full
of plankton forms. It is reported to be a fairly good lake for fishing.

The following fish are reported as being fairly abundant in the lake:

Catfish, bass, suckers, trout (probably silver) perch, and chubs,



THE MOUTHS OF THE SKAGIT RIVER.

A short distance below the town of Mount Vernon the Skagit River begins
to break up into forks and sluggish sloughs which are much influenced by
the tides of tﬁe Puget Sound, These forks and sloughs are deep and have
soft mud bottoms and clay banks. The country is very flat and practically
all under cultivation. The tides affect the forks and river up to Mount
Vernon,

The most important thing to consider in this part of the river is the
effect that fishing with gill nets has upon the possible output of fry in
the river, The gill netters float their nets down the river stretched as
nearly as possible to command the full width of the stream. The nets are
of large mesh, at least when fishing for spring salmon. These nets catch
the large srrings and permit the small ones to get through. Now it hapnens
that the feﬁales are all large. and all the small ones escaving are two
and three &éar—old males., The fishermen even boast that their large meshed
nets rermit the smaller fish to escape to the spawning beds, but they fail
to apnreciate the fact that all males on the spawning beds are not likely
" to produce a verv rich narvest of fish for the future. Our observations
in the upner branches of the Skarit durins tﬁe spawnine season of the snrinsg
salmon indicated that there were eight to ten males to every female found
on the spawninz beds.

| The take of eggs by the United States Bureau of Fisheries shows how
small was the run'of:Spring salmon even in the very best year since 1912,
The banrer year wac 191€. Now if 4000 eggs represents each female soring
salmor taken the following is the number of females taken at each place

fished by the U, S. Bureau:



Baker Lake 9,000 eggs 2 females
Birdsview 425,000 eges 100 females

. Day Creek L4,000 eges 11 females
I1labot 123,000 eges 31 females
Darrineton | 111,007 eggs __EE_ females
Total 178 females,

Only 178 female srrine salmon taken in four of the better branches of the
Skargit durins the best of the last nine yvears, For the vear 1919-20 not
one srring salmon is reported from these streams.

The revort of buyers shows for this vear (1921) that in the North

Fork alone durinrc

May @ gillnetters caught L.702 chinook

June 1L - “ 5.164 v

July 98 . ’ 11,785 i
Total 21,712 .

This shows the takiné of 21,742 spring salmon from one arm of the
Skarit Piver only. There is no doubt that manv more were taken. A very low
estimate would be 30,000 srrins salmon, cf which 15,000 would be females.
Had these heen -ermitted 4o ~5 %7 the spavnine beds thev would renresent a
planting of at least 60,000,000 more egss in the Skagit and its branches,

Under the oresent depleted conditions of fish on the spawning beds it
seems absolutely necessary that all fishine within the mouth of the Skagit
River should be rrohibited.

In the survey of this river from its mouth to its source, the most

imnortant move for the rehabilitztion of the fisheries seems to us to be

the protection of all salmon and steelheads entering the river.



STILLAGUAMISH RIVER,

This river flows westward, draining the northern half of Snohomish
County between the Sauk River to Puget Sound. It consists of two branches
of about equal size,.the North and South Forks. They form a juncture just
north of the town of Arlington. The North Fork rises within three miles
of the juncture of the Sauk with the Skagit and follows a course parallel
tonthe Sauk, but flows in the opposite direction for about 12 miles, where
it turns westward. A comparatively narrow ridge of mountains separates
the two streams, The part of this river above its juncture with Squire
Creek was visited Augﬁst 21 at a time when the water was very low. About
one mile above the mouth of Squire Creek the Stillaguamish River was not
more than 25 feet in width and had an average depth of less than one foot.
A guarter of a mile farther up stream the width was upward of 75 feet, but
the water was very shallow. A mile still farther up the stream issued
from a canyon in which the water was narrowed down to not more than 10 feet,
Here the bottom was covered with huge boulders and coarse gravel. After
issuing from the canyon the bottom became gravelly and of such character
as to make excellent spawning beds for salmon, The water from the place
where it crossed the Skagit and Snohomish boundary to within a short dis-
tance of its mouth was moderately swift, but in most places fine for
spawning. The temperature of the water at the time this part of ﬁhe river
was visited was 56°F., The stream, so far as game fish are concerned, is
pretty well fished out, save for small fish of which a considerable number
were seen, The principal game fish is rainbow trout.

A considerable number of silver salmon fry were observed and these were
seen as far up as we went, but probably could not be found much farther than
the inter-county line as the water above this line became rougher and the

bottom became less useful for spawning.
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of Squ:.re Creek it runs through a wooded country. The imned.iabe banks are

_ 1argely groun up with alders ani willows.

Reports state that formerly vaat mumbers of silver and h\mq)badk salmon
crowded the stream, but now the numbers are very few. The streéﬁ above
Squire Creek could be easily racked, but it is a question whether enough

fish visit this part of the river to make hatchery undertakings worth while,
SQUIRE CREEX.

This creek was visited August 20. It is a stream about seven miles
long, rising in snow-capped mountains 5 or 6 miles south of Darrington.

This creek, for the three or four miles above its mouth, varies in width

between 20 and 4O feet. There are numerous holes in the stream where the
water is several feet in depth, but for the most part the water averages

less than one foot in depth., The water was quite clear and fairly cold,
having a temperature of 52°F, The bottom is covered with moderately sized
gr_a?er The character of the stream for four miles above its mouth indicates
that it would be an excellent spawning stream for salmon, but like all the
other tributaries of the Stillaguamish, the number of salmon visiting the
stream is very small,

The bottom is without vegetation and but little life of any kind except
small salmon and trout was to be found.

A considerable number of silver salmon fry were seen as well as trout
fry. There is some clearing along this creek. Practically all the timber
between the mountains and the mouth of this creek having been cut, and the
most of the land being comparatively useless for farming, the country

presents a dreary aspect. The stream could be easily reached near the mouth,



but would scarcely pay unless the stream was previously stocked and the

fish protected so that they might return to the parent stream.
BOULDER CREEX,

Boulder Creek was visited August 23. This creek rises in the same
mountains as Squire Creek. It flows for the greater part of its length in
a northwesterly direction and empties into the Stillaguamish about five
miles below the mouth of Squire Creek. It is a little larger than Squire
Creek, having an average width of 25 feet for its lower half.

The temperature of the water at 12 noon of the day the stream was
visited was 53°F. and the air at the same time 66°F,

The bottom of the lower part of the Creek was covered with gravel
without any vegetation being present. The stream is not at the present
time of much interest from the standpoint of game fish, being pretty well
fished out. A considerable number of young silver salmon were- observed,

It is reported that this stream is visited by scring, humpback, dog and
silver salmon and also steelhead trouts. but the run has become so depleted
" that but few of these snecies are left to visit the stream., Much of the
lénd is logeed off and sudden freshets are freouent. Shingle bolts are
driven down this stream but no obstructions exist that would interfere with
the migration of salmon.

Caddis fly larvae were especially numerous in the water of this stream.
DEER CREEK.

Deer Creek was visited August 24. This creek drains a mountainous area
in Skagit County lyins east and south of Day Creek. There are two main
branches, the North and South Forks. These forks are in an almost in-

accessible region. A trail following the upper vart of Finney Creek from



Sauk crosses over the divide to the North rork, which 1T IOLIOWS neariy o
its source., A rather poor trail leads from Day Lake to Deer Creek, a
distance of less than three miles. There is also a trail from Lake
Cavanaugh to Deer Creek. The distance separating this lake from the creek
is about one and one-half ;nilea_.

Both branches of this creek flow through heavily timbered mountains.
The same character of country continues to within about three miles of
the mouth of the creek. There is reported to be excellent trout fishing
in the more inaccessible parts of this ‘stream. The stream is rough,
with numerous deep holes. The bottom is covered with large boulders almost
down to the mouth. The stream issues from a steep walled canyon about one
and one-half miles from the mouth of the creek,

Low falls, swift waters and the general character of the bottom would
prevent this creek from being of very great value as a spawning stream for
salmon,

The water is clear and moderately cold. At 2 P.M. of the day the
stream was visited the temperature of the water was 56°F. and the air at
the same time was 58°F.

Caddis fly larvae were fairly numerous in this stream,

Not many salmon fry were to be seen, those seen being silvers. All
the salmon, except sockeye are reported to visit this stream, but at the
present time but few of any species are observed. A few steelheads run
in this creek,

GRANT CREEX.

Grant Creek was visited August 25. This is a very small stream but
of interest because the Snohomish County game farm and trout hatchery is
located on it. It is about four miles long, flows south and empties into

the Stillapuamish River about seven miles above Arlington. Below the



hatchery it is about six feet wide and averages six inches in depth. The
water is quite cold, having at the time visited a temperature of 52°F. The
bottom is covered with gravel, which makes a good spawning bed for salmonoid
fishes. Quite a number of silver salmon fry were seen in this creek. The
country through which it flows is cleared between the hatchery and the
mouth, while above the hatchery the country becomes hilly and covergd with
woods.

HARVEY CREEX.

Harvev Creek was visited August 25. This creek flows nearly dve south
and emnties into the Stillaguamish about one and one-h2lf miles below
Arlington. It is about seven miles long and has an average width of six
to seven fest for the lower two miles, Its average depth was about 6 inches,
but in places there were holes two feet or more in depth. The temperature
of the water at 2 7.}, August 25 was 56°F. and the air at the same time at
a %emperature of 70°F. For one-half mile nearest the mﬁuth the bottom was
of soft mud., the ban%s were flat and immediately alons the strearm overgrown
. with alders and willows. Thers was also much rank crass vegetation a2long

the banks and in the edres of the water. The countrr 2lonc the baniis for

v AD

the lower mile of the stream is under cultivation,

After ascendins the stream for one-half mile the bottom becomes
gravelly. the rravel being at first covered with slime and mud. in which
were growine many low vegetable organisms. A little farther up stream the
water flowed more swiftly, conseguently the rravel bottom was much cleaner
and free from vegetable growth. In this part the stones were thickly
covered with very small Caddis fly larvae, which were adherinc closely to
the stones, and amoﬂg them were a number of small stone flv larvae, The

upper vart of the creek runs through a country covered with forest vegetation.



A considerable number of young silver salmon were seen in this stream,
also many young rainbow trout or steelheads, A few humpback salmon and a
larger number of dog salmon run in this creek, but the number running this
year are insignificant compared with the number running in former years.

There is a jam of rubbish in the creek a short distance below.the

wagon bridge which it might be well to remove.
” PILCHUCK CREEK.

The uﬁper part of this creek was visited August 3 and the lower part
August 26. This creek rises in Lake Cavanaugh, at an elevation of 1016
feet. It flows in a southwesterly direction, and after a course of about
17 miles empties into the Stillaguamish about one and one-half miles above
Silvana, a town on the Great Northern Railroad. The creek begins at the
northwestern end of a slough which extends about one-quarter mile north-
westward from the lake. During the dry season there is almost no water
flowing out of the lake into the creek. About 300 yards from the end of
the slough there is a dam across the creek, This dam was constructed to
control water for the driving of shingle bolts. The dam has been there
for 11 vears., It is now no longer in use and ought to be removed as it
obstructs completely the migration of fish into the lake,

A large logging camp is located on the creek fou; and one-half miles
below its source. A logging road runs into this camp from near Milltown
on the Skagit. A wagon road follows the creek from the logging camp to
the lake, This road was formerly in fair condition but is no longer used
as a wagon road and is degenerating inte a forest trail.

Before the creek reaches the logging camp a couple of branches unite
with it. These add a considerable volume of water to the creek, so that
when it reaches the logging camp it is about 8 feet wide and has an average

depth of less than one foot.



The temperature of the water at this camp at 4 P.M. August 3, was
60.5°F. and the air at the same time was 68°F. The water is clear and pure
in'the upper part of the stream, The bottom is covered with coarse gravel
and boulders. For the most part the stream makes a good spawning bed for
salmonoid fishes,

A large saw mill is located on this creek where it crosses the Northern
Pacific Railroad. This place, called Pilchuck, is between four and five
miles above the mouth of the creek., A dam is constructed on the creek to
form a mill pond for the logs. This dam at the present time completely
obstructs the migration of fish. Much of the stream between this dam and
the logging camp referred to above would make excellent spawning beds for
salmon if they could reach it. ‘

The temperature of the water below the dam at Pilchuck was 62°F. The
bottom below the dam is covered with gravel but because the water is com-
paratively warm and slow flowing there is considerable vegetation of a low
order growing on the stones. Nearer the mouth there is a series of log
jams that obstruct the creek. The creek near the mouth flows through
rather low flat land and takes on the nature of a slough, having a soft,

- muddv bottom and erown un alons its edges with coarse erass veretation,
willows and alders.

Formerly vast numbers of silver, dog and humpback salmon spawned in
this stream, but now very few run in it. This stream which was formerly
an excellent stream for salmon propagation has degenerated until it is of

very little importance from the standpoint of the fisheries,
LAKE CAVANAUGH.

This lake was visited August 3. It lies 10 miles east of McMurray and
is rather inaccessible. A wagon road runs to a Finnish settlement six miles

west of the lake. From this settlement an excellent trail leads to the lake,



A logging railroad runs from near Milltown on the Skagit to a large logging
camp which lies about four miles from the lake, and through which the trail
Just mentioned passes. Formerly a number of settlers lived on the border
of this lake, but the last one left a number of years ago. The only
habitation nearer the lake than the logging camp is a forest ranger's cabin.
This cabin lies at the foot of the slough from which flows the Pilchuck
River, the outlet of the lake,

The lake is beautifully situated in the midst of rather low mountains.
It is about three and one-half miles long aﬁd three quarters wide. Four
small islands lie in the western part of the lake,

Souniings were made in various parts of the lake to find as near as
possible its extreme depth. The greatest depth found was 70 feet and the

average was about 45 feet. The following table gives the temperatures at

every 10 feet below the surface.

Depth Temp. °C.

20.28 . 68.36
10 Ft. :  20.45 R

Surface

20 " i 175  :  63.50
30 " i 12 i 54.50
S Remwasssiitie <o 5morkiil
50 M+ 850 i 47.30
60 ™ 8.00 L6.40
0 "+ 7.40 L5.68

The shore to the water's edge is overgrown with rank forest vegetation.
In the shallow water along the shore there is some vegetation, but not to

any extent except in the slough through which the lake empties. This slough



is about one-quarter mile in length, averages about 60 feet in width and

has an average depth of about two feet. Both shores for about 100 feet

are very boggy and grown up with swamp vegetation. The bottom of the lake

is soft mud in places and gravel in other places. The game fish reported
from this lake are bass and trout, both of which attain a considerable size.
Squaw fish were very abundant, particularly in the slough. No salmon found
their way into the lake., A careful tow showed that the lake was rather

barren of plankton life, Crawfish were said to be numerous in the slough.

None were observed by us.
;STTLLAGUAHESH BETWEEN THE MOUTH OF THE PILCHUCK AND THZ PUGET SOUND.

This part of the river flows through a flat country which is subject to
imundations by the river during unusual freshets. The river here becomes
more sluggish and breaks up into a number of forks which are like sloughs
in character and are subject to tidal influence for a considerable distance
. above their mouths. There is a good deal of fishing for salmon carried on
‘off the mouths of these forks of the rivers. MNotices have been posted by

the State Fish Commissioner at the mouths of these forks that salmon fishing

is forbidden within the river.
SOUTH FORK OF THE STILLAGUAMISH RIVER.

. This fork rises within one-half mile of the South Fork of the Sauk
River in Barlow Pass. This fork, between its source, and Granite Falls,
a distance of about thirty miles, receives no tributaries of importance and
is of no importance from the standpoint of commercial fisheries. A series
of falls at Granite Falls interferes with the upward migration of fish. A
railroad parzllels this part of the river from the source to Granite Falls,
This part of the river flows through a rugged, mountainous country. The

scenery along the river is of unusual beauty.



ine Tiver DOLLom 1S COVErea with coarse gravel and 1s & splendid stream
for trout fishing, but seemed to be sadly overfished. A trip was made from
Granite Falls to the source Saturday and Sunday, August 13 and 14. On
Sunday there was scarcely a 500 yard stretch of the river that was not being
whipped by fishermen. Above Granite Falls the country has very few inhabi-
tants and practically no agriculture is carried on.

At Big Four a very large summer hotel is maintained, which furnishes
excellent entertainment for hundreds of tourists.-

Below the falls at Granite the Stillaguamish river is 70 to 75 feet
wide and averaged about one foot in depth at the time wvisited. The bottom
is covered with coarse gravel and boulders and furnishes excellent spawning
beds all the way to Arlington, a distance of 12 miles. The water is swift,
clear, and cold. No vegetation grows on the bottom of the river. The

valley between Granite Falls and Arlington, where the North and South Forks

unite, is fairly well settled.
CANYON CREEK,

- . This creek was visited August 13, and again August 27. This creek
enters the South Fork of the Stillasuanish less than one-half mile below
Granite Falls, The lower mile of this stream flows through a rather wide
valley; avove this it passes through a narrow canyon whose walls rise
abruptly for more than 100 feet. A short distance above the mouth of this
creek the state maintains a fish tra» which is so constructed that all
_ salmon and steelheads are caught. A small hatchery for the care of the eges
taken here and in two other creeks, is located on the South Fork of the
Stillaguamish near theimouth of Canyon'Creeﬁ. The other creeks racked to
take fish eggs for this hatchery are Jim Creek, fiowing into the South Fork

of the Stillaguamish about three miles above Arlington, and the Pilchuck



© River, a branch of the Smohomish River, which flows past Granite Falls at
a distance of less than one mile. The records of the hatchery at Granite
Falls showed the following take of fish for Canyon Creek and Jim Creek for
the years 1916 to 1921,

> ¢ : No. * No. *  No. ¢ No.
Year : Trap :Chinooks : Silvers : Humpbacks : Steelheads
1916  : Canyon  + s s
1917 : Canyon - : L g
FRPT PN B 10 g ddngb i sae B 4

21918 : Canvon : : 49 : : 59
1918 : Jim Cresk ; : 30 : :

009 5% oled> wods S oigro b : bl 3
1919 : Jim Creek : ; 5L E : 173
.1920 : Canyon ; : 21 : : 19
W ¢ G 13 s I
1921 : Canyon®  : : . 33
1921 . Jin Creek snvitiasralll

A few hurmbacks; silvers and chinooks were in the traps at the time these

creeits were visited,

Fernerly these strqams teemed with fish: now, as the above record shows,
they ars 2lmost denleted. _

Above the Canyon on Canyon Creek there are falls which would obstruct
the migration of fish at low water, but at high water the fish can easily
ascend the falls to the uﬁﬁer waters of the creek.

This creek, below the fish rack, is about 4O feet wide and about one
foot in average depth. The bottom is covered with gravel without vegetation.,

This part of the stream makes excellent spawning beds.



JIM CREEK,

This creek was visited August 27. It flows westward and empties into
the South Fork of the Stillaguamish two and one-half miles above its juncture
with the North Fork. Only the lower two and one-half miles are of any
importance from the standpoint of the fisheries interests. Two and one-
half miles above the mouth is a dam 65 feet high which furnishes electric
power for the town of Ar]ingtfon. This dam completely obstructs the passage
‘of fish.

The State Department of Fisheries has a rack and trap about 200 yards
above the mouth of this creek, which takes all fish ascending the creek.
The creek below the rack was about 25 feet wide and averaged 8 to 1C inches
in depth at the time visited.

The temperature of the water was 59°F, The bottom of the stream was
covered with gravel and was devoid of vegetation. The entire stream below
the dam would make good natural spawning beds for salmon. At the time
visited there were nearly 100 silver, humpback and chinook salmon in the

trap.



SUMMARY

This summary contains in brief form the facts of interest related to
the condition of the salmon on the spawning beds of the Skagit and
Stillaguamish Rivers,

1. Sockeye salmon run, only, in the Baker River and Lake.
No other tributary of these rivers presents a satisfactory
spawning place for this species except, possibly, the South
Fork of the Sauk and its expansion, Lake Monte Cristo. The
Sockeye inﬁerests of Baker Lake and River are perfectly con-
served by the United Statés Bureau of Fisheries.

Lake HMonte Cristo is much smaller than Baker Lake but
might be made very valuable as an adjunct to the Baker Lake
project. Lake Monte Cristo is located about two miles north

“of Barloﬁ Pass where the South Fork of the Sauk leaves the
railroad. An excellent trail leads from the railroad down the

Sauk to the lake. This lake covers an area of about 25 acres

at the driest period of the year, and about twice as much

during the wet season. Its depth is, at most, about 20 feet.

The water is clear and very cold, being 50°F. at the warmest

time of the year, which is only 4 degrees warmer than the

Baker Lake Slough where the United States Bureau retains the

Sockeye for nearlf three months while their eggs mature.

This lake is many times larger than the Baker Lake Slough

and could be used to retain many thousands of 89ckeye during

the ripening season. The lake is fed by an abundant supply
of glacial water. The Sauk for several miles above this
lake is an ideal Sockeye spawning stream equal in every res-

pect to the upper Baker River. This lake and river furnish



one of the finest situations for an experimental effort to in-
crease the Sockeye output of the Skagit River. The whole
district is removed from human enterprises that might be
detrimental to the experiment and the territory is in a
reservation in which all fishing is prohibited., There are no
obstructions to prevent Sockeye running from the Puget Sound

up the Skagit and its tributary, the Sauk, to Monte Cristo Lake.

' The other species of salmon, i.e. Spring, Silver, Humpback
and Dog, run in almost all the tributaries of the Skagit except
those above the City of Seattle Camp at Newhalem. Reports and
observations show that the conditions are extremely critical.
HMany of the streams were visited during the spawning period,

and so few fish were found that it is but fair to report that

the races are fast becoming extinct. Not one stream had more

than a few scattered fish and these were being hunted down to
furnish bait for trout fishing. The United States Bureau has
had traps 6n six of the most imvortant tributaries of the Skagit
for a number of years and their reports show sadly diminishing
returns. The following figures will give some idea of the
depletion in hatchery returns during the two most recent periods

of four years each. The figures are for the Illabot Creek,

Baker River, Day Creek and Grandy Creek.

1912-15 Inclusive 1916=19 Inclusive

Chum eggs F 14,130,000 © 11,669,000
Humpback eggs : 9.460,000 : 3,087,000
Silver n : 36,904,000 : 1Z,780,000
Soring M 1,602,000 - 897,000

62,096,000 30,463,000
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' The decrease in the last four years is more than half of the

number taken in the four previous years.

Fishing in the Skagit River has a most serious effect on
the number of fish reaching the spawning beds. This year the
buyers report showed the following take on the North Fork

alone for May, 9 gillnetters caught 4,703 Springs
June, 14 n " 5,164 "
July, 98 ¥ W, 11,785 '
Total 21,652

A very low estimate of the total number taken in the Skagit
this year (1921) would be 30,000 Spring salmon, of which about
15,000 would be females., Had these been permitted to go to
the spawning beds they would have seeded these beds with at
least 60,000,000 more Spring salmon eggs than are there now.
The methods of the Skagit fishermen are ruinous to the
run of Spring salmon, at least. They float their nets down
stream stretched as nearly as possible to command the full
width of the stream. Their nets being of large mesh take
almost all the large salmon and permit the small ones to es-
cape., Of this they make their boast. Unfortunately all the
small salmon are males and all the females afe large, con-
sequently nearly all Spring salmon reaching the spawning beds

are males; and males alone are not likely to produce a very

Tich harvest of fish for the future,

Again and again we observed on the spawning beds 8 to 10
males for every female Spring salmon. The males were almost
all two and three year fish, therefore, quite small, while the

occasional female seen was quite large.
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As we see the situation all fishing in the Skagit for salmon
should be absolutely prohibited.

There are several streams where hatcheries might be built,
and fish racks maintained during the summer season, but all the
streams in the upper country are suhj_ect t.o devastating freshets.
which would destroy all but the most strongly constructed racks.
The streams are mostly mountain torrents except the last few
miles of their courses before they enter the main river. At
the present time, the runs of salmon are so small that there_ _
is not a single stream that cquld. be successfully rached, that
has enough salmon running in it to make f.he building of a
hatchery worth while,

Between Rockport and Newhalem (City of Seattle Camp), are

. three streams flowing into the Skagit from the West called

Goodell Creek, Bacon Creek and Diobsud Creek. By racking these
three streams enough salmon might be obtained to run a small
hatchery. Goodell Creek wc;uld be the best of the ‘l;hr_ee on
which to maintain a hatchery.

Between Marblemount and the mouth of the Skagit the U. S.
Bureau utilizes all the-streams of any importance, hav:l.ng
racked the Illabot, Jacma.nn,. Finney, Grandyand Day Creeks.
The Cascade is too large and swift to be racked except possibly
near its headwaters. The Suiattel is very large and muddy. It
is possible that near its head-waters hatchery operations might
be carried on but the region is very ﬁ'.naccessible. Clear Creek
near Darrington is occupied by the U. S, Bureau,

The hatchery on the Stillaguamish collecting fish from
three racks, one on Jim Creek, one on Canyon Creek and one on

the Pilchuck River, does not take enough fish to make the
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hatchery pay. For the last six years the average annual take has
been one Spring salmon, eight Humpback-salmon, 98 Silver salmon
and 130 Steelheads, according to figures furnished at the hatchery

by the superintendent.

The obstructions on Pilchuck Creek, Alder Creek and Finney

Creek ought to receive consideration,

Al11 the branches of the Skagit and Stillaguamish Rivers
afford excellent opportunities for the development of the game
fishes. But the opening up of roads and the use of the
automobile are resulting in an ever increasing number of people
frequenting these streams, so that excepﬁ.in the most in-
accessible places the game fishes are suffering éeverely. It
would be advisable to shorten by a considerable degree the

game fishing season.
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B:;Lmr‘l; on e Bicloricnl Survey oif the Nookank Iiver
_— = _——

- during the Summer of 1921.

By Hdartin Norgore
end
A« . Andcraon.

With the oxception of about 17 mileo of the South
Eork; the Nooksak and .1ts tributories are confined within the

bounderies of Whotcom County. It is dividod into throo moin

forks. The liorth Fork drains the north side of it. Baker und it.

Shukean. .The KHlddle Fork has its oripgin in the woslerxrn ropgion of

it Baker and northern slope of the Twin Sistors Ranpe. tihile

the South Fork dranins the onstorn and westorn slopes of tho

Sisters end Lhe southwestern pert of iit. Baker. The lorth and

iliddle Forks are of glacial origin and « re thus oxtrc=mely turbid

during the summer months. But the South ¥ork is clear during

the sammor, duo to ite sourco being snow and upring.

The Nooksak proper, which ls the roesult of ihe con-

fluence of the three forks, rejresenis, of courve, an ovorapo of

the three Torks. Since two of these aro turbid, it is-alno

turbid. The ‘temporature was hifher than any of tbe forks and

hirher at ihe mouth then at ihe 'juﬁétion. This differcnce is

dus {to the familiar fasct Lint the further tiec water hnag iLraveled
from its source, the longer it hae been oxgosed to hent.
' Tho oase with which difforent .arts ol 1uis water

system may be roached variees greatly. Thus on the llorth Pork



one may go as far as liooksak Fallc by automobile, while an the
Uiddle Fork one mey fo as far e8 Heleler's Hanch by automobile
and then vack in oither on one's own back or by meanc of nack

borses which ero svallasbls. The trail is kept in guod c¢ondi-

tion by the U.S8. Forest Ser?ice,_which hat a siation called
Deming Ronger Station, betwicen liam and Thunder Creoks. The
Ringers also open yearly tho trail ecroes the Sisters Divide
to Elbow Lake and down the South Fork as far cu tihe U.8. Porest
Resorve line, “nich crosses the river sboul 2 miles bLelow

Wanlick Craok.

From tnie point down to Cavanaugh Creek thero

is Yo be found here and there the rudimentc o e trail, c¢slled

the Hew York trall. It would bo impoezible to take & aack

horse on tilse so-celled trnil in ils present stave. Therefore,

thoge who wanti come good fishing on Lho upper reaches oi Lhe

South Fork go up the Middle Fork and cross by .lbowi Lake. Thoy

elmost Invariably return by iue came 1roule.

In addition to iuc instructiong riven by Diroctor

John li« Cobbd, "Standard lothode for ithe Examination of Inkes and

Streams”™, publiched by Lhe Massachusotie Department of Consorva-

tion, was Jiollowed, as far as it was found practicable. The
method outlined Lo deter~ine the volume of water in any sireum

is only approximate, but for biologieal ;urposes it is gsuiiiciently
accuratls when one considers that Lho volume of any wtroam varios

greatly with the diiferent seasons.

Alttoush nn much datla ng pogsunible ung collected



pertaining to the 1lifo in general of the sireamz and leokes

it must be understood that the primary cbject of the survey was

to manke observations bearing on the conditions of thic water

ystem for the production oi ithe commercial cpeci:s of salmon

and trout. There are, 1o be sure, o number of attractive prob-

1em§{ccnfronting the worker on such a survey, bvut Lhe field is
o

g0’ vest that these had to be subordineted. Of course, in the

larger sense there is nothing one could do which would not bear
on the buhject but if an exhaustive siudy were to be mde,

one
would be able to cover very little territory.

In the lirht of

ocbject of the survey,

vhat has teen stasted to be the

it follows that little wos done beyond the

limits of migration of the Pacific salmon. But when watorialls,

Yemporary or permanent, were encountercd, investicsetlion was made
1 ' : .

" beyond this point to determine if it would be proiitable to do
anything in the way of assisting Lhe cnlmon 1o petl over the barriers.
' It would be guite imposzible in tke sllotted time to

identify every speciss found in the plankton samples.
this,

To do
specielists in the various ficlds vwould have to be consulted.

Therefore the classes o gnimals or plants thet predominated
beve been listed in what appeared to be the quentitetive order.

For the present purpvose the quantiity of pankuon is the most

important, as it, together with the bottom end marg;nal vaegetatlion

indicates in u measure the suitability of & body of water for fish

1life. In the case of youne celmon, and trout, tiis reclation 1s



. pot &0 obviouu, ae iheco fishos llve slmuet ozcluuively on

inosoctl life. Somotimpe thuey ATD purcly ‘u arrastyril. Jat

ucwlly the ingaects it colmonoid : tchon feud on uwnacs mry of

thoir 1if> cycle in =igtor. And éarins thelir aguntic .eriod, ihoy
facod on pl'nnkton ur =arelinal er hoiion vogotlation. In 1i:ic rele-
tion diatoms scem Lo ha vary .Lm;mr‘be.nt, ne theae =lents wore !ound
where the plankton gamplo wes sraclivelly e

-

terile. Intercsting es

o suvjoc g, Wo cannoti pense cwore thie miveclille forms ond 4their
h 0 t 1g, 1 dloee 0o thio cilfiec £ a 44

amzing adsptations 1o viidely .iff forent cebitets - “zom 1ho stnenant

pool to tho ropid ctream. Hor iz 1% necessiiy Lo noint oul the
fomiliar faocl thet plont 1ifo ir Lhe source o7 nll Food in as well
as out of wnter, Suffico it i L0 say Lhel Lho gqusniity of
plenkton and attached vepotation indicatec tho :vod supnly of n body
of wator Zor Ligh lifo.

By mny 1t is Lol m‘md ;n* enlmorioid Jishos foed cl-

mo':i:tv oxclusivoly on lneoots hovorinmrs eboave Lo rurfacc. Shic to
not_truq, hovievor. Rutter (1%02) hee Zvund that onec-helf 01‘. ithe
food of tho youns eprinre celmon :itudied consistod of
nymphe, 1/3 of lervec, and only 1/6 of wincad Jormse

!

Fupne rtnd

iis abuerva=-

tlono were made on thie Sheraenio Fiver,.

Thoe practical nccoouwity for ~oure deteiled knowledre of

tho feodins hinbite of f{iches, oo o5,ceinlly of tra lzeiiic salmon,
tuch e the etockero, xing, rnd oilver, vhick fued :or v-iying

periovde in frech vator, neod nol be

1
¢ amntinsized.



In fishery logielation rogarxrding itte taking of
galmon by gili nots iho g{za of Lhke mesh is atwlly epccliiied. The
theory is prosumebly that the'amalldr Tish will not be caught and
will migrate upsiraam to spuwn. lo doubt in practlce thie has been
comewhat suCGABaful. It is8 better to pexrmit the smallor fish to

reach the spawning grounde than to catch boith the large and smpll.'

But if we mre to apply thé focty established in animel broeding to

this practice, it must be questioned. ¥or by continuing to kill

off the larger fish before they have had & chance to cpawn, ihe
average size of the epecios ontering eny streem ie gradually reduced.
That the size to which any fish will grow dooces not
depend entirely on the food supply has been definitely establiehed.
In faot, if a nﬁmher of fry of the snomo species, hatoched at the oveme
time, are kept under identicsl conditions, where cach individusl has
acoess to all the food it wants, one wWwill find thet in tho course of
& year the largest will be several ilimes &s Geavy as Lbe emellest.
And animal breeders have demonstrated Lthat by breedinsg the largest

or the smallest members of the offspring, lhe sizo way gradually be

inocressed or dooreased, respoctively. It is evident, thon, that

the slze 10 which an individual will grov degends on the horoditery

ocharaoteristios of the individual. To be sure: grovith also dwgends

on the factors condltioning 1life, such as food, oxysen, light., otc.
For the growth of any indlividusl, regerdless oi its horeditary
unalitiea, mey be stuntsd by unfavorable conditions of life.

If fishing with nets at the mouth of a stream

prevenis to an approciable degree the larger ich from spawning , is



an important quesilon. To judge by Lhe observalions of Supt.
.ffniiiné'of tho HMiddle Fork hatcuery, tho eifoect of pill not Iishing

‘Qt the mouth of the Nookenk is uppieoiablo. Yr. £lino soys that

the eilvers caught in the trape during the open coason are hoth
fewar in number end uniformly emaller than after the ceason clogos.
That fewer clilvers ere takon whilo fisbing ie permitied et the mouth

is by no meene due to the gill nets alons, s& other forms of zppa-

rotus 2ro ueod, such @s traps tnd purse seines. But if thore is

noticeeblo difference in the average slze before nnd after closed
semson that difference must be due to & degreoc to lho use of gill
nete, 88 tho other methods of catching fish tako both large and small.

We recognlze the poscibllity ol the earlier run beins mode up of

uniformly smaller individuels. But sccoxding to Lr. Kline the

difference is quite marked at -~ he

close of the sesson. Yihecther the

-same effeots have been noliced at Lhe liorth ¥ork hatchery, We Were

unable to ngcertain. But if ‘iry E£line's observations shoﬁid be

corroborated it would be more¢ n harmony with oclontiflce faots to

dgvise means Whoreby the smellar would be causht, and the larger

fieh allowed to go upstrecam anli epown.

In order to preveat & mlsconception in connection with
the above discuesion, we wish %o stato that thie is not a diascourse

on the relative merits or domerits of arparotus omployed for the

toeking of salmon. But it wust be conceded that all of them are

responsiblo in o moasure for tho stosdily diminisbinz supply of

gsalmon, How that recponoldblility is to be divided, ™ do not pro-

pose to dlscues.
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dlast run of humpbsck salmon on tho liooksak was in 1912.

According to the informetion which we obtalned, ihe

Provious
40 that year s greet number of thisg speciou_migrated up this ctroam

10 8 pawn. Raocshoree, & tributary to ihne lorxrth Fork, #as tholir
] 1 ]

favorite spawning ground. Since Lhon o fevw entor the rlver, btut

not in such pumbers mas 1o constitute s run.

The observetions of ihe snuwnlng badits of any specles

of fish were limited, as butl omo opeci2 s the eoring calmon, was on

the BPGWning grounds £t the time of the curvey. But on Auzust 20th

e.number of this species wes obsorved spowning in tae riffles of the
North Fork at Kendall.

The river was turdbid, the temporature
49° F.

The fish were not greatly disturbed by our agpronch. One

female was token by band ond renoved from the watlor.

About 100 epggs
renainped,

The fomale was ati1l in ffairly ood condition physlioally.

Tho dota presonioed concernine the spcoles of fiegh

which cnter a glven stream vas obtained from residentie. Thiz in-

formation viao supplerontod mas {ar ns prosclole by

found.

study of the f{ieh

But as the £ry of certain sxecies, s the dug salwmon, po o

see shortly after boing hgtchéﬁ, this @gould not 2lweays Lo dons.

The dsta ie prosented in abbreviated form oz much ns

possible. If & stream docs not dry up, no murtlion ic made of ithat

faoct, In oxder to avoid repetition of scientific names, ihe

following glogsary lc promrad. Thiz includes {fiches «cntioned

in thé roport on other stresms and lakes.

Chum or dog -,,,,,_,,_,,,,,,...Onchothncnuﬂ kita (¥albaum)

Humpbaock .....cecvvecrenccnnce o rbuscha (Yaltaum)
Bil?erand Chho---o-ano—.--aoc- n kicutlch (Hﬂlhaum)
Sockeye end landlocked.: . G 3 '

- sockeye and silver trout.... i

nerka (Yialbaum)

- =



'Shlnor.......-.-...o......

.Spring aNnd ChinooK..aesessssssessOnchorhynchus tschawxytscha (Walbaoum)

T TN

]

Eestern brook trouUteecesssesssssSalvellinue fontinalis (Mitchill)

D°11y YoTdONsisasesssessnsans arsees
Uackinaw troutecesececcsacscscnne
Cuﬁthroat;...............qo-----
SteelhendBe.cecveesenccanrsscena
Whitofish..ciccevensececcacsanca
SUOKEETescsssscsssnvsnse
ChubDeevecccnacnse

a s A" " s s
- s @ %8 88" s

Crapple......

- 8 8 8 a8 a8 = " w8 &8ss

3 Pikalt.o-ntl-oaoooooouutltonlioo

Lorge mouthod black bas8sescacee
Small - " "

PaTOh sesse

'EENEEN RN ]

EOL B B BT N B I B R B L 2

-cottiaiotit.llr.b...o'--.o.o.oot

Stiokleback.-..-............-...
Stnrr7 TIOUNEeY cscsasvéinsvinn

n

; malma (Fslbaum)
Cristivomer namaycush (VWalbnum)
S551mo myklise (VWalboum)
Salmo gairdneri (Richardson)
Carggonua willigmeoni (Girerd)
Catastiomus macrochoilus (Girerd)
jilochullus caurius (Kichavdson)
Leuciscus balteatus (Riche rdson)
2omoxis speroidoes (Lacupede)
Lucius lucius (Linnecous)
Hicropterus salmoides (Locercdeo).
n dolomieu ( - )
Yerca flavesceno (iitchill)
Cottus aswer (Richardson) ;
Castorosteus williamsoni (Ciruard)
Platichthys stellatus (Palles)



Conclucsions.

From lhe data presented It will bo found that the
Nooksak River is at present primerily a silver and dog sanlmon stresm.

A small run of epringc enter this rilver and spawn in the North and

South Forks. Vory fow, 1i any, ontor the iliddle Fork. As in

othar rivers, dog salmon fry migrate scawards shortly after hatching,
. while the pilvers ond springs romein for varying poriods, from a fow

weeks L0 one year, lun fresh water beforo goling to sea. Many of the

gepring yearlings are oaughit by anglers, who call them "ralnbow

trout”. This is nol dono to deceive, but through lack knoviledgo.

The elmost complete annihilation of the humpbaock on
i . Hooksek points to what might be expecoted in the case of other
s cles ouch us the sillver and the dog, unless drestioc sotion is

teken to prevent mining aund introduce forming of our fisheries.

The Nookusk is not o sockoye atromﬁ, noxr will it be,

since no lake on this system is suitable for propegation of this
sracies.

There is o snoll run of stoelhcads in the Glaring.

Most of them spawn in Llsocohorso Crooek. Many of the young stcelboads

sre caught by englers before retuming 1o seca.
Although tTiore aro mny obetructions on the upper
roachos of the Nookeak, we do mot recommend oxpondi turce of money for

the purpose o2 essistiing salmon to get over them. In most casoos

the streom bocomes steep with & second fell 8 few yards obova.

But on Lthe South Fork this is pnot the camze. The



£ ;;,, g: 2t alls, sbout 12 miles below £1bow Leke, Yormed by an immense
ic [ w',‘“, e

X

falide, prevent salmon from reeching several miles of cxcellent
:":';pé.wn.ing grounds on the upper reaches ¢f the South Fork. Yei it

‘would be a costly proposiiion to blast the boulders forming this

f8lls, or to build a lndder. As will be ceen oleowhere, tools and

materials would have to be pocked on horscback up the Middle Fork,
across the Sistors Divide and down the South Fork, vhere a trail

would have to be broken for & to 6 milss. But this ic not &

plnoa‘ﬂnt oan be "fixed" once for oll times. Thore are snnual

or porhaps. semi-annual slides vhich would push othor houldors
into the river bed, thus necessitaling yearly expcenditures to koap

the .place open for salmom. And Wo.doubt thst the results obtained

would justify the investmont.

‘The State operates at present two batcheriees on the
Hooksaks ° Onec ic on Eendell Creek on the North Fork, and the other

on Canyon Creck, on the Middlo Fork. In ke case of both hatcheries

natural bottom ponds could be built at low cost, espeocially st

Kendall. Until recontly the Stete also operated a hatchoxry on ihe

South Fork noar Acme, but duo 10 lsck of brooders and unfavorable

physical conditions, thic has boen ebandoned.

fie do not rocommend oreciion of more hatcheries for
the prescnt.

But we do boliove that 2.moyo judicious uystem of

planting might well be tried. Ingtoad of libernting the fry at or

near the hatchery, it would be moro in acco rdence with the facts ocs-

tablichod by Dr. CGilbert relstivo to the paront stream theoxy to

-10-



plant the fry in the tributcriss. Also from the stendpoint of

food ond shelter, we should. expeot boititer resulte if ihe £ry were

apportioned among the several ctrosns. This rofors aspocielly to

“the epecivs thet fedd in £ resh water.

= o N

We baelieve ithet the detn colleotod mich?t e usod moat

advantageously as & guide in planting ITry.
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. Work wag bogun on the upper reaches of the liorth Fork. But as &

110 £4, f8lls is found st Excelslor, 7 milee beyond Glacier, very few

observations were made beyond ihis point. ‘3?er3 tributary of “any size

below -the Fells was invostigated. Tho data follows:

1. Wells or Vialls Creek. June 2b6th. Illcarest 2.0. - Glaclor.

Accesslble by traill only. Temp. O vator 41°F. Air B6°F. Extremely

.-* turbid, having its origin in three glaclers, ihe Shales, Llhe Mazama, and

It Joine tue EKorth Fork of the looksak just bolow

Hooksek Falls, From the vory beginning it 1ls stoep and no fish cnter

or . can enter this stream. Bottom gravnliy with stones and immense

rocks, .-  Plenkton Sample - gterile. 1o bottom vegetation, but moss

wag Zound on the stones and partly submerged logs.

2. Degd Horse Creek: June 26th. licarest ».0. -~ Clacier.

Volume-sbout 28 ocu.ft. per ssc. Temp. 0f water-43.6°F, Air -60°F.

.. Clear, - its source belng snow end spring. Enters Forth Fork sbout two

miles below Nooksak Falls. The entlre stream is quite steep, but

salmon may gO up one mile. Steelheads and silvers said 1v epawn in

this stream. Ko fish life was obeerved or taken. The Plankton zample

contained very little 1lifeo, meinly vegelable debris. There was no

bottom vegetation, but tho stones and logse along the mergine were

partly covered with moss. Bottom gravelly with rocks and boulders.

Horth Fork of the Fooksak from Nooksak Fells 1o Glacierx:

Jupe 27th. Toemp. of water -~ 44.6%F., Alr - 66°F. Turbid. Average

veloolty ss determined by the U.S. Geol. Survoy - 8 ft. per sccond.

Plankton sample - cterile. Insact 1life scant. Ho marginal or botltom

-12-
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Silver fingerlings and advanced fry of loe same species found in
bqo;mntcra about 1% miles below falls. The same epecios was found
in two small crewvks further down.

Thompson Creek: June 281b.

Heseresl ¥.0. -~ Clacier.

' Accensible by trail only. Volume - nbout 24 Cu. ft. per second.

-Moderately rapid. Temp. of water - 479F. Air - 62°F. Clear, its
- -Bource being snow and spring.

Enpties into Glacler Creck. Fich may

g0 up 2 milos when & scries of falls are oncounteored. Silver

~.~fingerlings, advanced fry and & &ix Inch cutibiroat wero takon. Inscot
?ﬁﬁrife moderately abundant. Plankton sample - gome dlatoms, but mﬁstly

vegetable dabris. Yo bottom vegetatlion, bLutl moss found on stones and

logse

Glacier Creek - June 29th - 3Cth.

Hearost P.0. -Glacier.

Acosssible by road end R.R. Temp. of water - 4208, Air - BGOF.

Extremely. turbid, hsving ite origin in Roosevelt Clacier.

' Clears in
October. Plankton sterile.

_ Insect life qcﬂnt. Mo hottom or

marginel vegetation. Fish may go up more ihen 4 miles, and dolly

?ardéna;are reported caught in September at that diectnneco from the

mouth, No fish 1ife wes observed in the backwanters of this stream.

The. species that are said to conter Glaclor Creek are the silver,

the stoelhead, the cutthrost, and the dolly varden. In the light of

the faot that young silvers and cutthroat were taksn in Thompson Creelr -

e tridbutary to the Glacier - it seoms reasonsble to belleve that the

above named species enter this siream.
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wLiBULETe Accessible by road and R.IH. Volume - 15 cu.

in. par sec.

Tormpe of water - 4B0F, Air - 61°F. Sand and gravel bottom.

Clear,
source being 8PTing. Plnpkton sample - diatoms and elgae, but

.pbétlﬁ vegetable dsbris. Bottom vegetation -~ diatoms on rocks - some

attached alges. Mnrgihal vegotatlon - moct on sltones and logs.

Silvers, steelheads, and cutthroets Bald to spawn in this struam.
A&iénbéd fry of silver was laken In the lower part.

Cornell Creek: July 2nd.

Heoaresl 2.0, - Glaciere.

Accessible by road ond E.K. Volume - shout 14 cu. ft. por sec.
'Tﬁﬁp.'di water - 44%°F. Alr - 629F. Dries up during thae month

of August, whon many eilver fry are sal: to porish. Sand and gravel
béfiom; Current rapid. Bottom ond marginal vegetation - moss, and

some diatoms. Fieh may go up one mile, when falls are encountered.

The £EIIDWing gpecies are said to enter this stream: Steclheads,

chuﬁ, silvers, cutthroet, ond dolly vardon. Only silver fry wore

taken or observed.

Canyon Croek: July 2nd and 3rd.

Neerost ».0., =« Glacier.
Addoaaihio by road ond H.K. at mouth. Upper part by not oven trall.
Volume approximately 200 ocu. ft. per sec. Rapid. Fish may po 1}

miles upe Temp. of water =~ 43.6°%, Alr - 62°F.

Almost olegr,
its source being snow and apring.' Bottom - gravelly bolow.

Boulder
and bedrock sbove.

Ingect life quite plentiful. Plankton sample

meagre in 1life, mostly vepetable debris. Bottom vogotation -
diatomes on stones.

Some moBE. Mnrginal vegoetation - moss, or none.

Springs, chums, silvers, dolly varden, and cutturoats

reported to




North Fork from CGlacier fo Xondall: July

»th. Turbid.

Tlo mafginal or bottom vegotatlon. No fry obsorved in backwatler.

Tempe - 44,B9F, Plenkton sample s8terile.
Bouldor Croek: Kearest P.0. - Maple Folls. Acceseible
by road and R.Rs Temp. - 48°F. Air - 64°F. Volume - nbout 18 cu.

ft;.pér second., Repid. Fich may g0 1 mile up. Bottom - grsvel and

“rocke Above, boulders.

fiater clear, nource sgring. Veogotation,

distoms on stones. Alsc mMOEBG.

Plarkton sample - diatoms and algae.

Inseot life fairly ebundant. . Springs, silvers, chums, steolhsads,
dolli‘vardan, and cuttnroat said to enter this stream. Cutthroat
takon.

Meple Creek: July 7th. leorest P.C.

- Maple Falls.
‘Accessible by xond and KR« Tomps of water - 620F. Air - 66OF.

Volume - about 14 cu. ft. per soc. Sluggish. Cloar, source Silver
Lake; Two falls, about 12 and iﬁ £t. rospeotivaiy, 2 mile up.

Dries up during the month of Augusi. Vegetatlon,attachoed algae

Yarginal grace end cedgpos.
plentiful. Plankton sample -

and diatoms. Insect life very

dintoms mostly. Fioh life: one six

1ﬁoh lamprey eel observed. Some yearlings of spring teicmn. Bul mos

nie

abundent fish 1ife was the eilver fry and fingerxrllings OT 1o TRGT

Silver Lake: July Bth. licarest P.0. - HMaple ¥ells.
Ares ebout % square miles. Longth = 1 6/16 miles. Averngo depth =
16-18 f£t. Nax. 26 ft. Inlete - smell stresms from the surround

ing hills. A1l but two were dry at the time of our visit.
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1,6 -2 months. Tomp. doepest part - 66° F. sarioco, 63.5° 7,

bottome Air 70° 7. Bottom mud. Some pravelly shoroe.

Marginal vegotation - vory sbundant - catieil, scdrus, rushes.

Submerged. Lyriophyllum, ceratlophyllum innunculus, Barrov, medium

and broad leafod potamogetans. Planktion - plentirul. Cladvcers

capspoda, vortlceclla and anabaena prodominated. #ish life =

cutthroat, suckere, stickloback, cottida. For prodaction of

commercinl species this lake ls voluolois.

tiaple Crook from Silver TLake to Fille sreviously de-

soribed: July 9th. Thls part about 3 miles.

Slugglshe Abuvut
2Y miles down a mill pond, 12 ft. high. o laddor provided.

Fiﬁh-- ﬁnme as in 3Silvor Lalke.

Fendnll Creek: July 10th. oaroct 2.0.

- zZendalls
Aocceselble by road and H.K.

Clenr, tluepishe Sourco- spring.
Volume app. 456 cu., ft. por sec. Tomp. 499 ¥, Air 64° P, Bottom -
mad, sand end gravel. Vopelation -~ Xarrinal, waterlilies and -

gragsess ~—submorped - ranunculus. myriophyllum.

l'o fallc or dnms

for 2 milooc or more. -~ Cultilvated lands on tolh ¢idou.

intural

food abundant, copopoda cledacera and protozoa prodominating.

Fish 1ifs - cottid, silver Cinmerlings.  Stato !stchory et mouth.

0f recent years the H.F. of the iivokesak has cut into the bank so

that at presont a pond whick kae buen constructed between Lo

bulldling ard the Horth #rk cannot te uved. In Lto oninion of

the suthorg, thioc natchery sbvuld be located furti:er up on ion.dall
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connection with this hatcherxy. gilvers and doge are ihe specles

proﬁagated. A feow thousand stezlhesd eggs 2re nlso token 1in

Racehorse Crsek, a stream oppouite ¥endall.

Roocehorse Creek: July 1l.

Yiearost P.0. = Xendall.

Accessible by road. Volume - app. 70 cu. £t. per BecC. Clear,

souroe - spring and snow. Temp. 48° F. Air 66° F. Gravel

bottom. Vegetatlon: 'Mpaa, both merginal and submorged. Plankion -

pot very sbundant. Current mot very fupid below falls. About 2

miles up a 20 ft. fall. Above this & series of falls, the siream

running through s steop cenyon. Above whlech it bocomes o good

trout stroam. Adjoacent lend wild. Fish 1life - chums, silvers,

gteelhecads, springs and humpbacks. Yoarlings of chinook salmon

caught by anglers. Silver fingerlinpge predominated.

Yenney Creek: July 1l2th. FKoarest P.0. - Dening.
AR AN 3 :

— iy Thalarms ~ F AN,

~4. uc- .aac. ClanT.
Source - cnow and spring. Temp 52Y P Air oY F.  doderavely
rgpid. Dries up during summer. Gravel bLoltom. Vegetation:

dlatome on rocks, grass nlong margln, adjocont land wild.
Hatural food quite abundant. Silver fingerlinge quite abundant.
The State has a trap ot the mouth of this creek.

The egre arxe
taken to Xulshan Hatchery.

Bell Creok: July 13th. licarest P.0. - Doming.

Accessible by rond. Emptiee Into liorth ¥ork on north side,

opposite Kenney Creck. Volume - 6 cu. {t. por second.

Temp. -H68°F,




Attsohed algse and diatoms. Falls cbout one mile up. 10 ft.

Katural food abundant. Inseot 1life plentiful. 2Plankton sample -

diatoms, but mostly vegetable debris. Figh 1life - chums, silvers,
' adv.

‘Silver/fry itaken. Trap
Egge taken to Eulehen liatchory.

-and steelhecads, as well as cutthruats.

et mouth.

North Fork from Mople Fnlls to Kulshen:
Turbide. Temp. 465%° F.

Plankton comple sterile. o marglinal

or bottom vegetation. Ko fish 1life observed oxr tekem.
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A L : The Middle Fork.

Obeervatione on the Hiddlo Fark werc mede from the lower

to the upper reaches, instcad of from the -upper Lo the lower, us

was the case on the North Fork.

Canyon Croeka July 15th.

Hoorest P.0. - Deming. -
Acoessiblc by road end K.Re Volume 60 cu. ft. per sec. Source-

Canyon Lake. Tempe. £6°0 F.” Alr 64° F: Sond and gravel bottom.

Vegetation diatoms on rocks. MNosc on 1dgu and stones. Planktion ~

Yegbtnbla debris and some diatoms. Current rapid. Falls called

Two Step Falls ebout 11 mile up. First of those 20 ft., scoond

12 £+, Insect 1life soant. ?soh 1lifo scante. Two G" otoelhoads

Steelhegds, cuttbroat and Dolly Varden said to inhabit
this stream.

t‘ akeh N

The State operates a hatchery on this creek.

Ponds
" could be built for reaxing the young.

On account of the weter
Héing very cold it tskes 100-120 days.for hnatching.

- Canyon Lake: July 16th.

Hoarost P1 0. - Deming.
Accessible by trail only. Arxca -1/8 square mile. Dopth - 26 f£t.

maximum. Average 18 ft. Inlets from surrounding hills. One

laxger than all the rest. Tomp. 60° F.  Froezes over during the.
winter. Bottom - logs, brush, mud. A great numhdr of logs or

fallen trees found in this lake. A numboer of theso are partly

above water. From & geologic standpoint this lake must be vory

younge Insect life fairly sbundant. Plankton aunmple did not

contain meny forms - copepodc predominating. Cultnzuel ix s wtily

species iound. " MNo salmon or eny other kind of fish could ever got
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e —wv wuuwasanuuweT 0T Canyon Creel.
Porter Creok: July 17th.

Accessible by road.

Hearegt P,Ge - Deming‘

Volume - eclmost dried up. Tempe. 50° F. Air
60° F. Gravel bottom. Diatoms on rocks. Clear. Inseect life

plentiful, especlally larvae and nymphs. Silvers said to run up

during the winter. Fingerlings of silver fry obsmerved in grecat

quaﬁtitioa in poole.

Bear Croek: July 17th. Hearest P.0. = Deming. Volume:

epprox. 7 cus £t. por eec. Clear- rapid.

underground outlet of Mosquito Lake.
bottom.

Source - thought to be

Tomp. 46° F. iud end vand

Vegotetion plentiful. Mostly woter celery. Also attached

algae. HNatural food abundant.

Silvers sald to spawn during the
winter.

Silver fingerlings taken.
Mosgquito Leke: July 171b.
Depth 16 ft.

Fesrest P.0. = Demingc.

Area, 300 square yards. .Average 7 ft. Source - crecks
irom aurroundihg hills. All dried uyrnt the tlme of our visit.

Qutlet said to be undorground. Tomp. 76° ¥. Air 72° F. Freozas
ovef during winter. Bottom mud. Vegetetion.- water 1lilles in

More than half of this lcgke is & marsh.
food plsntiiul. Figh life:

greatl abundance. Hatural

stickleback taken.

Cutthroat said to
inhabit this lake, but none were teken.

0f no account for commercisl
specles of salmon or trout. : a

Hiddle Fork of Nooksak throuph Box Canyon: July 18th. Temp.

:0° F. Turbid but leses Bo than the Porth Fork. lio fry or

’lngerlinrs of pacific selmon were observed or takon above the mouth

£ Bear Creek.
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deep canyon callod the box canyon. The information regnrding the

cbharaoter of this canyon was highly conillicting. Some unid there

warﬁ falls renging from 10 - 60 Tt. high, while others maintained

that there were no falls. In order to settle this controversy

g thorough examination of this canyon wae made, and it was lound

that there are no fallc nigher than 3 ft. To be sure, Lhe river 1ls

rapid, butl there is nothing to prevent a salmon or trout from going up.-

And indeed, steelheads do go up. Thet none of the spocies of the
gonuse-Oncorhynchus go up may be atiributed to the famct thet ailve;s
and chums are the .only spocios of this genus that enter the liddle
fork. nn@ these nover go very far up in any stream. X

Helsler Creek: July 18,

Hearest P.0. - Deming.

.Aoccecsible by road. 0f incunesequence from salmon slandpoint, as

it has a 20 ft. falls at ihe mouth. Vory small.

Fplls Creck: July 19th.

liearost P.0. - Deming. Acceseible
by treil only. Temp. 48° F. Small. Very steep. To fish could
enter thipc stream.

Clearwater Creek: .July 19th.

Neareet ?.0. - Duming.
Accessible by trail. Volums.approx. 200 c¢u., ft. psr second. Cloar -

rapids Source - snow.and spring. Tomp. 46° F., Air 656° F. Sand

ard gravel bottom with large boulders in tho bod. Vegetlallon: mbss.

diatoms on stonos. DPlenklon rzamples: very little life, mostly

vegétabln dobris. Insect life rather ?}entiful. Rish JLige

cutthroats and Dolly Verden both taken. Sta2elheads said to go upe.

There sre no higher than 6 ft. falle for 3 milew up. A very

pioturesque stream, good sport [ishing.
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Wiarm Creek: July 20. Rearcst F.0. - Deming.

Volume about 70 cu. £t. per second.

Source - snow and spring,

. Acuvecelible
by't;ail.

Clcar - rapid.

TomDe. 22° 7, IBattOm cand and pravel

with boulders. Veogetation mostly moss on stones mid logs. Plankton

_snmpla: vegetable debris. Insect life not plentirﬁl.
adv.

At the
2ot Dolly Tarlan/Txry teeen, wewod LY Sndu o leupbll.

sulllLrusle

6 inchee taken obout % mile up. About £ mlle up there are & series

of falls 16-20 ft. high.

Sister Cresk: July Z2lst.

Hearast P.0. - Deming.
A&cessiblé by trails. Cross river on foot log. Volums: 75 cu. ft.
_ par second. licderately rapid. Clear. Ho falle for 1% milc up,

when the streem becomes very steep. Source: enow on the Twin

-Siaterso Temp. 52° F. Bottom sand and gravel with a clay adnix-

~ ture, which m%¥es the bottom very hard. Vegetalion: diatoms on

gtones in great obundance. - Hoss on logs and stones. o other

‘vegetation observed. Plankton sample, vegelable debris mostly.

Few insects. Fieh 1iéa: cutthroats end dolly varden.

Green Creck: July 22.

licarest P.0. - Deminge.

Accessible by trail. Vulume - about 100 cu. ft. e r second.

Groenish in color = fine eilt in weter.

Source - snow and sPringe.
Tempe. 44° F.  Air 60° F.

About 4 milec up, falls 10 ft. high.

-Above this more fells. Bottom sand and gravel. Vegetation:

diatoms on stones. Plankton sample: silt.

Haturgl food scante.
Ho fish l1life observed.

Ho record of anyone ever catching figch in
thie stream.
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—me  wwiy cora. Soarest '.C. - Deming.

Lcoessible by trail. Volume: 6b cu. ft, poT second. Turbid, slightly
10, Bteel oolor. Source: enow ond spring. Tomp: 48° F. Air: 50° F.
Bd:&oﬁx sand ond gravel, 'wlth boulders. Vegetation: stones and logs
sovered v;'ith mO8E. Plonkton sample: pructically sterile. Little
naturel food,” Io fish. Fall of 8 £t. about 100 yards shove the .

mouth. TLower part extremely rougb.

Ward Creok: Jiliy 23. Ncorest P.O. = Deming. Volume:

. . . &dvo
8 ou. £t. por sea. Clear - moderately rapid. Dolly varden /fry taken. .

L:_Lao“a. cutthroat. HNatural food feirly sbundant.

Upi)ar Part of Middle Fork: July 24. Very rapid, but no

falle. Extremely turbid, coming from Doming Glscier. Tomp. 38° g,
¥o vegetation.

Ridley Creek: July 24. learest Y.0O. - Deming.
Accessibls by trail. Volume: 44 cu. It. per soc. Clear, rapid.
Soﬁfoé - Isnt;m or Bprihg. Yogetation: moss. Hatursal food scant.

Ho f£ish 1life observed. Ho report of fish evor being taken in this

stream.
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The South Fork.

Having completod our observatlons on lhe Middle Fork,
we crossed the Sisters Divide and worked down the South Fork.

Elbow Leke. July 2bth.

Hoarcot P.0. - Deming.

Accessible by trall only. This lake is bent like an elbow, honce

the name. Size - about 1/32 eq. mile. Tomp.,surface - 651° F.,

air - 48° P, Snov on south side. Steelheads planted in 1914

-agcording to information obtained from the county gome warden.

‘Inlpta - small orcoks from the surrounding hills.

Outlot - South
:'Fti)rk-

" Ie ctoop and insccomsible by any specics of fish. Tomp.

7449 ‘P, Clear. The outlet from £lbow ILoke is augmented by sireams

‘from the Sisters range. About 2.6 milee down, Dolly Varden caught.

Water olear. Attachoed vegetation - mose and distoms.

Bell Croek. July 25th.
Accesgible by trnil.

Fearest P.0. - Doming.
Tomp. 44° F, Adr 66° F. Volume - 20 cu.

ft. per 560, Clearx. Source - cnow end sp ring about Kazama Park.
Spaﬁning beds good, tYhe bottom Being gravelly. Vogetation

scant, Moss on logs. About 1 mile up this creek becomes steep

‘'with many falls. Fish 1ife - cutthroat and Dolly Vardon teken.

finnlick Creek. July 26.
"Acoesglble by trail only.

Hearest P.0. - Demling.

Volume - 3b cu. ft. per scc. Bottom

gravelly, good cpawning grounds. About * mile up this creck

‘divides and bocomes steep. Clear, source - URTiNgR. Food not very

abundant. Few insect larvame uhsarvod.-"Cutthrout and Dolly
Vaerden taken. |



South Fork from Bell Creck down -
Gravelly bottom.

Tomp. 459 F. Clesr.

Very good spavwning grounds. kot very swlft.

Food not very sbundant. In eddition to Uhe Tributaries described
there are smaller ones coming in from both sides, but these are

often very steep, or very small. About 12 miles from Elbow Lake,

by Rivera, 12 ft. falls was found. It was formed by large

Bouldafa brought down by an immense glide of the bank on the north.
From-what We could see, any citempt to bulld a ladder or to blast -
the boulders forming the falls would be gquite futile, for there is

a slidg every year which would push otﬁcr bouldors into the river

bed and thus necesslitnte yearly expenditures to keep this part of

the river open for salmon. That selmon do want to Fo up, there

seem8 to be no question about. Anglers from Lymen Iinformed us

_that during Soptember and October of onch year ihe pool bolow the
fallq is fairly swarming with eazlmon. ilhat species, we werxe
npabie to determine with certainty, but these £ish are very

1likely springe and silverse. About 8 miles bolow the fells -

advanoed silver fry woro taken, showing that silvers actuslly go

that far ond possibly further to spawn. To de sure, ithey might

have been present further up und escaped our observations.

lHaward or Sistor Creek. July 27th.

licarest P. Os =
Lyman. Accepsible by what wes once a trall but is no more. Tempe

53? Fe Cloar. Volume - 30 cu. ft. por sec. Anoither rough

oreek with boulders and intermittant pools. Bottom - gravel and
_ﬁﬂndo

About % mile up 6 ft. falls. Incecct 1life rethor scant.




girnfally, lower portion woll shaded by treos.

Vegetation - dlatoms on stonos. Cutthroat and Dolly Varden taken.

Tio doudbt, a good trout siroam.

Cavanaugh Creek. July 29th. Kearost P.0. - Acme.
fomp. 652° F. Clear. Accessible by roed.  Volume - 25 ou. ft.. per
8ec. Divides and becomes quite shallow o short dietance above
mouth, There are good spawning beds when lhe water is higher.
Insect 1ife soant. Bottom vogetétion scant. Plankton sample -
;EEEt'ahié debris. Silver £ry teken.

e -

Skookum Creek. July 30th. Acoessible by rond ond

1ogkging‘n.n. Volume = epprox. 100 cu. £t. per Bec. Clear. Temp.
$69 B Alr 549 F.  zhopt 1 mile mp A0 L Iplle.  § miler WP

another falls 12 ft. Temp. 650° F. Inseogt life feirly abundant.

Bo;ctum'- sand and gravel. Vogetation: bottom - diatoms on stones,

mbisa-: marginal -~ moss. Plankton sample - cladocera, algac distoms.

Fish life - whitefisch, chinook fingerlings, silver fingerlings and
yearlingé, young steclheads. Bollingham intends to iske itse vater
from this stream.

Hutchison Creck. July 3lst.-

Volume ebout 40 cu. ft. per sco.

Accessible by road.
Temp. 49° F. (morning). Bottom -

Vepgetation -

diatoms ond mose on rocks. About #+ mile up 6 ft. falls encountored.

In the pool below o mature female spring salmon observed. The

following specics were taken: whitefish, catthroat, silver

fingerling ond yearlings, and one sucker.

The lower portion of the South Fork hne a few Lridu-

taries besides those recorded sbove, but these weroc cmall and
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regarded unconsequential. A word might be sdded regarding the

South Fork itself, Following hoavy ralns during tho winter months

the river rises and causes complets inundation of vast sreas on both

sidens Every year Acme is flooded. A short distance above Aome

the State bullt and malntained a hatchery for some years. But it

has been sbandoned, &8s the supply of brecders bocame insdequate.

Nooksak River from Deming down to Bellingham Boy -

‘This part of the River was covered in & rowboat. The streams that

ompty into the Nooksak below Deming ore on the whole small. Most

:0f-the land on both sides is cultivated. The temporature varied 

Zrom 54° P. at Deming to 61° F. at Marietta noar the mouth.

of
fish 1life the following were taken:

LT RE B bl z”Jf};tanﬁgﬁgﬁ?nﬂ

g -Whitefish, freshwater cottld sucker shiners,

Dolly Varden, 6 inch
'“f;qtpelheada.

The streams that empty into this pert of the HOokauk

A more detalled daucription of these and some lakes
' :that also drain into this river follows:

Weiser Lake ‘= ‘Auge. 8th.

‘Temp. 74° F. About
; -% mile long amd 260 yards wide. Shallow - 15 ft. maximum depth.

- Outlet through a ditoh which was nearly dry et the time of our

- vieit. Cutthroat and oatfish caught.

'Mnrginal vepotation:
cattail, sedges

, Eresses, eto. Plankton aamplo very rich,

rotifera, . .-
espacially in the following forms:/ copepoda . cladacera, anabaena.

Of no velue for commerciml species.

Figh Trap Creek - Auge. 9th.  Small,
aleer, Temps 590 F.

sluggish,

$ilver fingerling talien. Silvors and

chums said to go up and spawn in this creck. The name comes from
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KEBfB Ia&kﬁ Augl 10th. .I.GmPO 700 e Shallowe. Of

. Bertrand Creek: Auge. 10th. Temp. 67° F. Fainrly
Muddy bottom. Sluggish.

7Ly ingerling
Plankton sample nidstly vcgetabla dobris.
Barretts Lake and Tonmile Creck: Aug. 1lth., This

;:lnke ia really o widening of Tenmile Creek.  Temp. 729 F. - Duck
Dther vegcta.tion lypical of shallow mud.-

Balllngham Bay. -' Thin ia-not 20 any longer. . To be sure, the

& ':"';vrivar';dlvid.es nbout & miln above Marietta, but both branches empty

- Ballingna.m Bay. At the mouth stake nets erc used for fighing.-

A‘bout + mile mntheast of Mariettas, yearlings of
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