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INTRODUCTION

The purpose of the Columbia River Stream Survey has been to provide
data for the evaluation of each stream, or portion of stream, from the
standpoint of its present and poteniial value in relation to the maintenance
of the salmon resources of the Columbia River. A more complate statement
of the purposes and methods of the survey is found in the general intro-
duotion to the stream survey series (Rich, 1948). The watershed has been
divided in%o several survey areas as shown on the map preceding this page.
This report covers Area I.

Area T includes all tributaries entering the Columbia River on the
north, or Washington side, in the 180 miles from the mouth to and includ-
ing the Klickitat River. The larger and more important salmon-producing
streams include the Grays, Cowlitz, Kalama, Lewis, Washougal, Wind, Little
White Salmon, White Salmon and the Klickitat rivers. The Cowlitz system
1s treated as a separate sub-area in Part 2 of this report.

Practioally the entire drainage area lies in the belt of heavy rain-
fall west of the Cascades. It oonsists of rugged hills and mountains into
which the streams have carved deep canyons and valleys. The complete water=
shed was originally covered with a dense coniferous forest which asaured
adequate water storage and maintained the flow in even the smaller streanms
throughout the dry summer and fall seasons. Consequently, salmon and trout
in the past populated nearly every acoesasible stream, regardless of size,
that provided even small areas of suitable spawning rubble.

With the coming of the white man the wider wvalley bottoms were cleared
for farms, small towns appesared, and inoreasing numbers of salmon weore taken
for food, all of which resulted in a diminution of the abundance level of
the salmon populations.

The lumbering industry, however, proved to be of major importance in
the depletion of the salmon runs of this area. Logs and shingle bolts were
flushed down the channels of the larger streams by "eplash" dems. The
masses of water and logs scoured the streem beds and removed the smaller
rubble that is necessary for the construction of the spawning nests of all
salmonoid fishes. The deme, having served their purpose, were abandoned,
but were frequently left intact and continued to block the salmon from the
upper portions of some of the streams. Logging waste was deposited in the
stream channels and succeeding freshets often piled this into impassable
barrierse Protectivae cover and marginal aquatic plants were destroyed and
the capacity of the strsems to produce food for young fish was diminished.
The exposed hillsides were eroded by winter rains which quiokly ran off in-
stead of being held in the humus to be gradually released through the drier
summer months. Sudden freshets scoured the stream beds for years after the
loggers had left, and silt was deposited on otherwise suitable spawning areas
making them no longer useble. The total effect was greatly to reduce the
productivity of the streams with respect to anadromous fishes,



This area was completely logged off long ago with the exception of
small remote areas and portions included in state and federal forest reserves
and Indian reservations., Nature has been slow to replace the plant cover=
ing and man has aided only slightly by reforestation. Forest fires have
impeded the recovery of the region. In 1902 & huge fire burmed over part
of the area and severe erosion still continues along many of the stresms in
the burned area. Run-off was speeded up so0 that streams that formerly had
water sufficient for the ascent of salmon to their headwaters at any time
of the year are now 80 low during the fall spawning season that only small
portions are available.

Nevertheless, and in spite of ths greatly reduced productivity, that
portion of the Columbia River system that is included in Area I is important
to any program ocommitted to the rehabilitation and maintenance of the salmon
resources. Practioally every one of the tributary streams once supported
salmon runs and it is reasonable to believe that, if pronerly aided by man,
these can be made much more productive than at present. Most of the water-
shed now has & second growth cover of trees and brush that will inoreasingly
oheck erosion and flood demage, replace humus, provide storage of thes winter
rains, and inorease streem flows during the drier months. Unused splash dams
or abandoned mill dams oould be breachsd or removed and the streams oleared
of log and debris jJjams. Many of the natural obstructions could be removed
or made passable by the oconstruction of fishways. Such improvements would
greatly increase the value of the area for salmon production.

The rugged terrain of much of the area is not suited to farming and
there will probably be few irrigation dams and ditches that might hinder
the increase of the salmon runs. The area is favorable for salmon pro-
ductlon becauss it is close to the mouth of the Columbie River so that the
fish encounter fewer hazards during their migrations to and from the spawn=-
ing areas than do the fish that pass to the more distant upper Columbia
tributariess Fewer power, irrigation, and flood control projects are con-
templated for this area than are proposed for the upper main Columbia River
and its tributaries.

The normal high water period in this area is from mid-December to
May or June., Freshets during this time ocmause considerable fluctuation in
water levels. Some of the tributaries of the Cowlitz show a variation in
water level up to 256 feet in the narrower canyons, but this is exceptional.
Steelhead trout reach the headwaters of many of the tributary streams dur-
ing this period of high water which permits passage over many obstacles.
During the period from July to early November the water is low, fluctuations
in flow are usually slight, and spawning grounds in the upper portion of
some of the streams are inaccessible. Fall rains occasionally raise the
streams in Ootober suffiociently to permit passage over some of the barriers.



Pollution from domestic waste is present in many streams, and while
this con?ition is undesirabls and potentially dangerous, it does not appear
to be serious enough to affect fish in Arsa I under sxisting conditions.

It should not, however, be allowed to increase. With few exosptions the
towns in this area are small end ths pollution is soon diluted. ‘The main
industrial polluticon found in the area is the effluent from pulp mille,
which 15 most extensive in the main Columbla River at and below the mouths
of the Cowlitz and Washougal Rivera. {(Linocoln & Foster, 1943).

In considering the value of streams for salmon production it is
pertinent to recall that the various species and races seek somewhat
different conditions for spawning. The blueback salmon spawns only in
lakes or tributaries to lakea. There are no natural runs of this speocies
in the streams of Area I at the present time.

Chum salmon seldom g6 more than 150 %0 200 miles from the ocean to
spawn, They usually make their first appearance in the Columbia River in
October and proceed directly to the lowsr seotions of the tributaries.
This species is becoming more important to the commercial fishery as the
other species are reduced in abundance and it is to be noted that Area I
supports larger populations of chum salmon than does all the rest of the
Columbia Basin combined.

There are only & few streams in Area I that stlill support good runs
of spring chinook salmon. These fish enter the streems between February
and late July but the main run appeers in May or early June. They usually
proceed up the larger atreems to deep resting pools in the middle and upper
sections of the tributeries whers they remain until the approsch of the
spawning season in the feall. After the first fell rains they spread out
over the spawning riffles but do not usually run into the shallow upper
portions of the smeller streams.

The sslmon stock in this area is composed primarily of fall chinooks.
These fish enter the Colwumbia River from August to Qctober and go directly
to the spawning areas in the lower and middle sections of the tributaries.

Silver salmon are the seocond most abundent species of salmon in Area
I.  They ocoasionally appear in the Columbia by mid-August ™t usually are
not present in large mumbers before September. They spewn in neerly all
of the middle and upper portions of ths tributaries and may be found on
small gravel patches at the mouths of small streams that are seldom used
by chinocks. Large numbers of gilver salmon fingerlings may be found in
oddies and shallow marginal channels after the water level has dropped in
late spring or early summer. More silver salron are produced in this ares
than in all the rest of the Columbia River erees.

Steeslhead trout enter the Columbia River during all months of the yeear,
but the lergest number pass through the lower river in July and August.
They go as far up the streems as poassible and, hecause their spawning mi~
gration oocurs chiefly during the fall, winter, and early spring, when the
water 18 high, they are often able to get above falls, dams, end debris jams
that are impassahle to the salmon,



Practically all of the streams of Area I that are tslieved to be of
present importance in the maintenance of the runs of salmon and steellead
trout have been surveyed. FEven the smaller tributarics heve been included
because most of them make some contribution, however small, to the fishery,
and collectively their production is of considerable importance. This is
especially true in view of the fact thet in recent years the mainstay of the
commercial fishery has been the summer and fell run fish. It is therefore of
importance that all productive areas, no matter how small, be lmown so that
they can be preserved end improved as raridly us proper management by scien-
tific methods allows,

It should again bs emphasized thet the estimates of spawning areas
and of stream capacity are minimal; that the actual capacity for the spawn-
ing and reering of salmon is probably consicerably higher than given. The
streams could not all be examined at the peak of ths spawning activity, nor
at the same season, 80 that the estimates are subject to some error and are
not strictly comparetle. The determination of the number of fish now
actually using the streems therefore is only approximate.

Various individuals took part in the field work and, so fear as possible,
the nemes of those who were responsible for the observetions recorded herein
are given in conneotion with the treatment of each stream. The dates on
which the observations were made are also given. For convenience the
complete list of those talking part in the survey of Area I is given here-
with: Charles H. Baltzo, Willard O. Brewington, Floyd G. Bryant, Clifford
Js Burner, David G« Frey, Leonard A. Fulton, Herold A. Gangmark, Mitchell
;e Hanaven, Freank W. Jobes, Lawrence N. Kolloen, Milton C. Lobell, William
M. Morton, Zell E. Parkhurst, Richard F. Shuman, Arnie J. Suomela, Richard
Te Whiteleather, and Faul D. Zimmer.

PART I

AREA I EXCLUSIVE OF SUB-AREA COWLITZ RIVER
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1
LIST OF STREAMS A/
Page
l. Waliout RiVGP Seseses0vecesetsenoeoNos e sseTssessetstnsnae L1
2+ Chinook Creek Preseecsescdnsansnsensenssnesonrtnssanssssssss 1l
5. DOGP River (B AN E R RN RN R N Y N AR ) 12
46 Gr&y& River ®seevssssccsredncansssiseesstssetasscssnnacssssen 1O

As Seal River s LaBASE 08000 RsBEIGORenssonassssnanss 1S
Be ¥alone Creek sssasesnosseBevstesavasanesneansassnssns L3
Ce Hull Creek 292800 0 P BUOOP PR ORRRREIRERERORRRORROROS 13
D. Fast Fork of Gravs River (or Pedrl Creek seecesssces 13
E. Fossil Creek 080000800000 s0N0ssnsssansncsnnsssassns 13D
Fe Left Fork of Grays River csessessecoccnsncccccsncssn 13
Ge North Fork of Graya RiVOr sessssscscsssstnesecnencne 13

(1) Mitichell Creek esesesscsesncesscsccsssssccas 13

B (“nﬂﬁmad tribntﬂry) weasssasiesescensnse LD

be Left Fork of Mitohell Creek eescessasee 15

(2) Johnson Creek sesvesssscsseossesscesescnsscns 15

H. South Fork of Grayﬂ River CevsersesReEtOOERT YRR GEERR SRR 15

(1) Blanay Creak 08 00RO NN EORNSBRERIONROOOODRBRS 15

S5¢ Crooked Creek ecescsnssssecscsssscsscnsvssssccnsvsosasscsssonn 16
Ge JIm Crow Creef ascsscessssssssssasscasnstssssssasssssnsasses LB

Ae West Fork of Jim Crow Creek scevscccscassvssscscsnnse 18

T« Skamokaws Croek ececccssaccesasssosssscsscecsnsscssasssscasse 18
As Rioa (or nger) Creek $E0CONEBOIOTROOIVNIRSRITRSIBREBEOE D 17

Be West (VEIIGY) FOrK ceessncssssarsnsesaccsnsssssnsnane L7

Ce Wilson (or'W1110w) Creek osesesscscvsccssssscssnsssne 1T

(1) Elkhorn Creek cescesssccsssscsccssssssacse 17

D. Middle Valley Fork P e 0O VOV PP IEPENIIEOOERBEEIEBREN 17

8« Alochomin (Or EIOOhUm&n) RiVEr eescecnccnsvcsnassvensrsansen 17
Ae BeAver Creek scescsescccevasccnssssensssansasnssnncses 18

Be Duck Creek esccccccncvscscsscansssassssoscnnssscoanne 18

Ce WBB‘!: Fork of tha Aloohmin River SavEBasseRI B e aeRde 18

De East Fork of the Alochamin RIVEr ssscsscesesssscess 19

(1) Left Branch of the East FOrk ssesessssscess 19
%(2) Right Branch of the East Fork

E/ Those streams marked with an asterisk are unsurveyed minor tributaries
with a barrier or fluctuating flow. They are not desoribed in the text but
are retained for check list purposes.



S
10.
11.

12,

13.
14.
15.

16.
17.
18.
19.
20.

21,
22,
23
24.
25,
28.

Birnie Creek csecocoresssesccsscnscnccasssossscscnsssssssse
Abe Creek G0N N PO SRR R0NSREPET 00RO ERORUOR00000REDR00RRY

Mill Creek cscececcscocccsecnconsecsnssssscssasusassansves
Ae Little Mill Creek csscssssesssssssoscssesssssonsoa
Abernathy Creek eccsvecscescsssesssnssssscsnnsssscocssssssss
Ae Comeron Creek ssscssecccssssnssssenvsvscscsssnases

Germany Creek cseccecsessssscencvessnscnssscssscsssssnsasss
FAlls Creek sceeeevscentressnccscesssscesssscsssscscsassasne

0051 Creek S P00 0R0 IO NN RPR s eBNBOREeRReIRErORRORERBeRR
Ae HOBqUitO Creek seeassvssvscvvovnssssssncsssnsnansss

Clark Cre®k cccscescesccrssesasssannssssssevonsanssscnsanss
Cowli tz River (Seo Part II) 90 0P0P0PONETEICNIRORSOVROERTSURS
OWl Creek ccvsccscsccssassssossssssssnvsascossssnssnsascss
Fish Pond Cre6k sesessccvcccassescssccssscsnssssnsscnsssnsee
Kalame RiVOr * seesessscssocccoscocsssssssannscsssssssssce

Ae little Kalama RIVEr ssscscesvectssssssccsssenssccns
Be Rook (Or GOb&rD Croek scsscesssnescevscosvossasases

(1) Bear Creek cavevsescsnssccsssssscsscssscssse

(Unnﬂmﬂd Creek) $0000C 00T 0EINORce0ttInINssstesanestoany
(Unnnmad Creek) P00 0000800000000 00000RRNE000E00C00SRRSESESS
ROOk Cresk 280 EERNEOPITSIBIN 0O RNOEERNROROOORROERORRBRBRES
Spﬂﬂly&i Creek sevseeacssssssecosseresatsannosasosnsnssnse
Burris Creek cesecccssscscssvsssscssssosssssnssconssssscssa

Lowis RiVEYr cecccecscanonnsenssccsvacssnesscssccccosssssnnse
Ae East FOrk of LGWiS Ri?er 08000 TEIVOC0OEDERERERBASE

(1) Lockwood Creek ecscesessssssssscssssssncas
(2) Bee Tree (?) Creek ecvscsscecssscoanonasssns
(3) Lower Rock (?) Creek scecsessvscscsscansns
(4) Big Tree Creek svcssssecsssccvsscsccvccnns
(5) Rock Creek sccesccccsococosssnssnsnnsssnse

8¢ Cedar Creek cscscssssscsvssssascnssse
be Coyote Springs Creek esecesencssenae
Cs Grouse Cre@k scessscsssscnccensecss

#*(Kalama River and tributaries above Rook Cresk
not surveyed.)

Page
1€
19
19

20
20
20

2l
21
21

21

21
22
22
22
22

23
23

23

23
23
23
23
23
23

24

25
25
26
25
25

26
26
26



Be

(A1l other tributaries of Lewis Rlver are above Ariel Dam and as

Page

(6)' King Creek ccoessssessceccsssscoonsenssss
(7) mpper Creek scsecessoncsncsnccosccnsasos

Be Star Cresk svecscsccccasccscsssssns
bs Sunmit Cresk ecesveccsssssccsnssse
Oe Miners Creek cceescsscscssassesss

(8) Slide Creek cscsscsvcnsscsscesscncnsenssns
(9) MuKinley Creok ssscecevevecsscscevscsasnscos
(10) Iittle Creek csecesssscscassccssnccnsssnss
(11) Green FOrk cccesotsvscccssssessessssnssss

Codar Creek scsscenssssscosnnansensssnvasscssnssse

(1) JOhN Creek sssescossevssssoscsnccssssnsns
(2) Brueh Creek ccsccscssccsccccssccocsoseses
(3) Chalatohe Creek sessessscesssssvosssnsosns

yet unsurveyed).

2?. s‘lmon cre.k 05 80000 CRNOPOPIRRRNPERRPERPEDOUCRORRRddbasbORbRDS

Ae
Be
*Co
*De

Hhipplo Croek ccccceccccenconcesscccssvsnsasssscss
Mill Creek secceccscsscccsscsnsanceocscnsscnscsses
Unnamed Creek

Morgan Creek

28, “h!hous&l River cccesscsscrcccsnssnecccssssesscovsssesssses

Ao
Be

Ce
Do

Laocamae Creek cecsscssecscsssnsssssnsessssasssssss
Little Ihshougal RLV¥OY oscsvscsscassvresscsscsssens
(1) Fast Fork of Little Washougel RIver ecse.

®s JONES Creaek ccasssescssvsssossases

Canyon (Or COugnr) Creek csessesssscscsscsnsssncensns
West Fork of the thhougal RLY®Or cosvssvescssscses

(1) Toxas Creok ccsccesessssesovscssssssoasece

* & Wildboy Creek
MoCloskey Creek sceccssesccoesccssscssnncscccscnns
Dougan Creok eccscsvccsscssssceccsenssessssssssncce

Btebbing Creek sesecescesssssscsactcccssscsncnssss
Timber Creek cscessccsevsscsscscssssensassosccnnse

26
26

26
26
26

28
26
26
26

26
27

27
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27

28
28
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29.
30,
3le

33.
34,
36,

36e
37.
38.
38,

4l.

Ie Silver Creek cccvecescsvscvesencnssscevsssssnsnvsnsnsse
J‘ Proapootor Cr‘.k S EON IR OIP NPV TICOENONOEOOOOEROBES
Ke Meander Creek cevcccccccosscsosvsccsssssnsnncssssssns
Le Grouse Creek secessssssssscocsssscscsscsssssssssssoss
Mo Lookout Croek S0 BE ISP N00000000000T0INERRE000NPDRES

Ne BOAr Cre8k cccesescesvescavscecsceosssconscnasnncsssese

GCibbons Cre@k ssservscossscessssssssosssssccscssssaasssssnons
Walton Croek cescscsvenssssescssoncesonsssosnvssnsansnnsosssnsa
St ClOUd Creek P BEP IO NPRIBENNOODNOONEROPYIRRER00ASROOPBROERESY
Duncan Croeek ecessesessssssssssscsssensonsesvonosannssonsoussee
Woodward Cresk sescsseccssssocessssssnsesssssnsssscscssnsssne
Hhrdy Creak EB PSSR IO PP ORISR0 IRPRPOSSETERERRRROORERRA0BERS

Hamilton Creek ecsssssscssnssssssvssssvssccsssssssssssannsnscnse
Ae Greenleaf Crﬁek SO E RO NS REN 0RO NTININRDBNIPNRTRTER

Blue Leke Creek cccsevsssscsssasosvesstsssvascoacnsasnsevssua
Rﬂﬁk crﬁ&k N I Y Y N Y P R R PR R RN RN T
Nelson Creek L N R R Y R R R Y
Carson Croek cescssvescesosssccosnsnsesssaoscssssonsscssnssnse

mnd Ri“r (EE R E R R R A NES AR R AR E ERN R R AR AR N AR NN ENNEENESEN PR N )

Ae Little Wind RIVOr sesscccescesessssscosnsncosvssssnns
Be Brush Creek sesssesscsevessvsessvsescssccssssenccssssnss
C- Bear Crsek CP AP PR NO DR IT RIS RLRAE0RenBROReR
De Panther Croek seessssssscsnesscssesssovscsensncnsssasss

(1) Cedar (0? 010!r) Croek scsssescossssccsnssssnnss

* (2) Eight Mile Creek
* (3) Mouse Creek
* (4) Temmile Creek

Ee Trout Creek ssescssssvsscsosenssscsssvssssssssnsaassse
(1) Martha Creeklicecsssnsenvessnssnasseeresseassss

Fo HOlliBs Creek scssccesovssasessssovscesnsvasnsscesnnans
Ge COld Croek scveessscessconsnssnsssvesssassnssssoscnce
He Tyoe Springu Croe@k ccscoscvsvesssssssscccanvenssvsese
I, Trapper Cre8K scescscsssnssvosvscssnssesencoosnsansonns

(1) 108t Crook ccsvvssesssasnsssssscencsncscsnnssnse
Je Dry Crask S0 0P PECE R 00000000000 0RCs00ATB0000eRBeERSD
Ke Ninemile Creek secsescesscssscsssecsvecscscnnsasenssnas
Le Falls Oreek csvevesssccsccsssssessovinscssosentvonsunse
Me Paradise Creok sesecsessscsesssscsssssscsscotassnsnsn
Ne 0ld Man Creek I Y T R R R NS R R R

£0lling Creokesssccsncorssssossssnsnsrosnssrsnrssnsssnnssssnsee

Page
31
31

31
3l

RRRBRBREREY

a8 8

A A
3 &3

35
35

35

35

36

36

36
37
37
37
37
37
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Dog Crook covesoscccestsssasesosunasssocesocssntosseessosntnss
Little White Salmon RIver cesesscescscssscsncsscassssssccosne
Spl’lng Credk oscssssecsssevvsscessscnspssssssssesscnnonsonssesd
White Salmon RIvVer eesesssesescsvsvesvscnscosssncsssosnessose
Catherine Cre®k csaessssscsssssrosssnoosonrsesscesssorsnssssss
M.Jor cre'k SO PO ELNOBO BRG0P RRORB0SPOAERYeRARADEBRSLDPAROSIBEY
Klickitat River 20 e PEPEILNNE000 O RBTNRBIDNOANISIOIPEIBTREPOET

A.
Be
Ce
De
Ee

Fo
Ge

Ie

Je
Ko

Le

Silvia (or SiIViBH) Creek sescosscesovesccenrosvennens
Dillacort Canyon Creek ccssvessasccccanssscsscsccans
Moore Canyon Crodk sscesssssssssssssossessesnssasses
Swale Canyon Creek scscssssaensssssecssssssssasennes
Little Klickitat Creek or River cevessscccscsscsvses
(1) Bowman Creek scesscscssssscsonscsacavsncssss

* a. Canyom Creek

(2) Mill Creek sesevscscossssssvasncescsasansascsne
(3) Spring Creek cosssssscsnnssassssssssssasntss

Dead Canyon Cre@k esevesssssssscsssccessasssenrsnsess

Summit Creek ssescssssssnscnssvesssccsovivssvrscssnee

* (1) Cedar Creek
* (2) Featherbed Creek

White Creek ecececcscescoscscsvsvesescssosacncsesscnes
* (1) Brush Creek
* &, Blue Creek
» (2) Tepes Creek
Outlet Creek cscosvevescccvsssssvessssaseccossssccnse
* (1) Frazier Creek

* @8es Bird Creek
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Bear Croek sscsssnsccessnscssscsossssaoncnsesnsobbos
* (1) Trout Creek

Deer Cre8k seccsscssoscsnsssssesnnsasnsononasncsnates

Page

37
37

39
39
39
39
40
40
41

41

41
41

41
41

41

41

B



Mo
Ne
Qe

Pe
Qe
Re
Se

Ue
Ve
We

Xeo
Yo
Ze

BaoOn Creek ccvesesssccsccscssssscsssnvsssssscsssse
D&il’y Cresk oseseeccscvroovssssncesssssescsnsnnesees
Big Muddy Creek cesecessssccsoressessscnvresssnsanne
(1) Cougar Creek cossscecsssncssssvvsescsassesne
(2) Hellroaring Croek coevessvsescvssceacnssnse
(3) Rusk Creek sscsssscssscacossscssssssscsans

Dunninghnm Creokk ssscesossesssesnscccscssennsasssnse
Survayors Creek csesveosssscccsesscscvccssssesnnssse
Soda Spring Creek ssesrcsssessnscasccscasnsssassses
West Fork of the Kliokitat RLver cecesccesssccsseses

(1) Little Muddy Croek csvessessccsssnsscsssccos

* &, Clearwater Cresek
» be Crawford Creek

(2) Fish Lake Strofm ceccssccsncssvsasscsscssscsane
* 8., Two Lakes Creek

Swamp Croek sesvcccnsessscccsscassccnrnansscccsonnce
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East Fork of the Klickitat RiIveOr sseescessssesssces
* (1) MoCready Creek

Huokleberry Creek sevecsscssssssssscccssssvsscocsns
Piscoe Croek ecsssesecvccecsssscsssscssscscensenscsas
Diamond FOrk ssccecscssvevsvcsscsevsccsessssenscsnsnse

* (1) Maiden Creek
+ (2) Cuitin Creek
= (3) Coyote Creek
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THE SURVEY

In the investigation of this area survey crews examined 53 streams
in detail and briefly inspected mumerous small tributaries. These 53
streams have an aggregate length of 750 lineal miles, of which 346 miles
wore surveyed, In the sections surveyed, there are approximately 10, 700,000
square yards of bottom of whioh 8,800,000 square yards are accessible at
present. Some 1,900,000 square yards are above impassable barriers. 1t
is estimated that there is presently available suitable spawning arsa
sufficient for at least 140,000 salmon and that additional spawning area
could be provided for 40,000 to 50,000 more if the streams were improved
by removing minor barriers.

DESCRIPTION OF STREAMS

l. Walicut River: Lowermost of the streams entering the Columbia on the
Washington side, this stream is merely a slough, has
practically no suitable spawning area, and no salmon have besen reported from
ite It enters the Columbia approximately 2 miles above Ilwaco, Washington.

2., Chinook Creek: (May 17, 1946; Fulton and Zimmer.) Enters the
Columbia River about 6 miles above the mouth and 3
miles below the town of Ghinook, Washington. Its length is about 8 miles,
the width 8 feet, its flow was estimated at 20 c.f.s., 1/ and the

_}/ Throughout this series of reports the abbreviation "c.f.s." is used for
"oubic feet per second",
Temperature was bO° Fe 1in the 1.7 miles surveyed above the slough there was
spawning area for at least 500 pairs of salmon. Some salmon, notably silvers,
ocoasionally spawn above the section of the stream that was surveyed. The
lower 3 miles is a tidal slough in marshy pasture-land. The gradient ef the
remainder of the stream is generally low and there are no important tributaries.
Tidel gates near the mouth prevent ths entrance of fish on an incoming tide.
Thers are many low beaver dams in the seotion surveyed; ell appear to be
passable at the present time although low water during the fall may make
passage diffioult for salmon. Some beaver dams in the upper portion of
the stresm are reported to be barriers. With all obstructions removed or
mads passable and with minor chammelization in some low gradient sections,
Chinook Creek could probably accommodate 1000 pairs of salmon.

One of the first salmon hatcheries in the Columbia Basin was looated
on Chinook Creek and operated for many ysars by the Washington State
Department of Fisheries. Chiefly fall chinook salmon were propagated at
this station. It is reported that ths runs into the stream have dwindled
since the hatchery was closed a number of years ago, but a few fall chinooks
still enter the strsem and fingerlings were observed by the {'ield party.

A rum of silver salmon is reported to have mscended ms far as a beaver dam
barrier some 3 miles above the mouth in the fall of 1946.
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3. Deep River: (June 12, 1942; Parkhurst. May 17, 1946; fGangmark)
T Enters the Columbia River in Gray's Bay, approximately
20 miles above the mouth. It is 8 miles long and the lower 5 miles consists
of a deep tidal slough of no wvalue to salmon. Just above the town of Deep
River tidal gates aoross the slough bar the passage of fish during flood
tide. Above the tidal gates the stream is too small to be of any real
value, flowing only 1 to 2 c.f.8. A few resident trout and brook lampreys
were observed in the one mile of stream surveyed above the slough.

4, Grays River:; (Nov. 10 to 12, 19368 and May 1%, 1937; Hanavan, Baltzo
=~ end Lobell., June 7, 1937, Baltzo and Lobell.) Grays
River is 16 miles long and enters the Columbia River 21 miles above the
mouthe The lowsr 6 miles is a slough of no value to salmon. The next
6 miles flows through a flat, pasturesd valley where the stream is from 50
to 140 feet wide and has manv excellent spawning riffles. Caloulated flows
were: 43 c.f.8., Nov. 12, 1938; 61 c.f.s8.,, May 19, 1937; and 121 c.f.8.,
Oct. 4, 1945, There was evidence of a 3=foot fluotuation in water level.
Water temperatures were: 52° F., Nov. 12, 1938; 489 F., May 9, 1937; 64° F.,
June 7, 1937, and 54° F.  Oct. 4, 1945,

For four miles below the confluenoce with the North snd South Forks the
stroam lies in a deep oanyon between high, forested and partially logged-
off hilla, In this canyon seotion at approximately 13 miles above the
mouth and 7 to B miles above tide water, a difficult 8-foot cascade or
falls is located, with a seoond higher falls located just above it. These
falls are a complete barrier to all salmon, but in some high water seasons
steelhead manage to go above them. In other seasons, with smaller spring
freshets, most steelhead are apparently blocked at this point. Mr. Ward
Holloway of Cathlamet who has fished the stream for many years reports that
in 1945 and agein in 1946 thers were several hundred steelhead lying in
the pools between or Just below the falls in early May that had been unable
to reach the spawning grounds above the falls. These falls and several
debrie jems should be either removed or a passage-way provided so that
salmon and steelhead may pass them at all water stages and be able to reach
the extensive spawning grounds in the upper Grays River and ites tributaries.

There is spawning area for at least 3600 pairs of salmon between the
slough and the fells, and suffioient for 700 more pairs atove the falls to
the Junotion of the North and South Forks. There is a large run of chum
salmon into the river and 6,286 spawning Or spawned out chums were counted
below the falls on November 11, 1936, when the water wes low. A small run
of silver selmon is reported to spawn below the falls in Cotober. Some fall
chinooks are alsc present, field men of the Washington State Fisheries Depart-
ment having counted 34 chinooks on October 3, 1544, 10 on October 5, 1945,
and 3 on Ootober 22, 19456. A pgood run of steelhead passes through the main
river in early spring to spawn chiefly in the upper tributaries. In May
and June, 1937, 14 late spawning steelhead were courted below the fallse.
Rainbow and cutthroat trout are caught in the upper river and its tri-
buteries.
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4r, Seal River; A small stream entering Grays River 2 miles above the
mouthe It was not surveyed.

4B, Malone Creek: Enters Grays River 4 miles abtove the mouth. It is 4
miles long and has not been surveyed.

4Ce Hull Creek: (Inspected June 12, 1942; Parkhurst.) Enters Grays
~—  HRiver 8 miles ahove the mouth end is about 7 miles
long. Tts flow at the highway bridge was estimated at 15 ce.f.8., and
the temperature was 51° F. The stream is in a lowland valley, and only
about 30 percent of the bottom was considered to be suitable for spawn-
inge. A few chum and silver salmon are reported to enter this stream.

4D. Fast Fork; (Nove. 10, 1936; Hanaven, Baltzo and Lobell.) A small
= oreek, sometimes known as Pearl Creek, that enters

frays Piver 101/2 miles above the mouth. Its flow was less than 1 c.f.s.

The bottom is nearly all mud and the stream has no value for salmon

spawning.

4E. Fossil Creek: (Inspected November 10, 1936; Hanavan.) This stream
enters (rays River 12 miles above the mouth, is approx-
imately 5 miles long, and has only a small flow. Same good spewning

areas were observed, however, and a few chum salmon are reported to enter.
This stream has not teen surveyed.

4F. Left Fork: (November 11, 1936; Hanavan, Baltzo and Lobell.,) This
T g tributary enters Grays River approximately 12 miles
above the mouth. It 18 several miles long and was surveyed for 3.2 miles,
at which point the stream was so clogged by logging debris that i1t wes
impassable to fishe. Logging operations were still being conducted. The
valley is narrow, and is flenked by rolling hills but the gradient is
moderate. The stream is 20 to 40 feet wide, and had a low flow of only
9 ceofe8. when visited, with about half of the stresm bed exposed. The
water temperature was 479 F, It was estimated that there was spawning
ares for the accommodation of at least 760 pairs of salmon, nearly all of
which was actually in use. A count of 1,388 chums and 105 silver salmon
was mades Although there are no tributaries of importence, it is obvious
that, when logging operations are completed on the watershed, all of the
debris jams and logging waste should be removed or made passeble, and the
remainder of the stream should be surveyed.

4G. North Fork; (June 11 and 12, 1937; Ranaven, Baltzo, and Lobell.)

The North Fork flows 10 1/2 miles from its source in
high, densely forested hille to its confluence with the South Fork to
form the main Grays River. The lower 5.7 miles were surveyed to the con~-
fluence of Johnson Creek.
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The valley of the North Fork is deep and narrow for its entire
length and the marginal undergrowth is extremely heavy. The upper
portion surveyed was in a deep box canyon. The stresm is 30 feet wide
and 15 1/2 inches in depth at the mouth, and is 21 feet wide and averages
10 inches deep near the point where the survey was discontinued. The
flow was estimated to be 30 to 35 c.f.s5. at the mouth and 15 c.f.s5. jJust
above the mouth of Mitohell Creek, 3.7 miles upstream. Fluctuations in
water level of 10 to 15 feet are indicated near Mitchell Creek and in
some of the narrow canyons above. The gradient wus estimated to be 80
to 100 feet per mile and resting pools average 17 per mile. The water
temperature on June 12, 1937 was 54.5% F, at the mouth and 52° F. at the
confluence with Mitchell Creek. No pollution was noted. Approximately
5 miles above the junction with the South Fork thers is an old 18-foot
splash dam that forms a total barrier to the passage of fish. There is
suitable spawning area for at least 1,100 pairs of salmon below the dem
and more above ite Salmon do not spewn in the North Fork at present,
apparently because the falls on the main Grays River block their aseent.
However, in seasons when water conditions permit passage of steelhead
over the Grays River Falls, good runs of early spring steelhead spawn in
the FNorth Fork up to the impassable dam. Many redds were seen, and 8 fish
were observed by the survey party. Spewning is apperently completed by
late May or early June, but the spawning grounds are far from being fully
utilizeds There are also large resident rainbow and cutthroat trout in
the streame This stream could be grestly improved by the removal of the
splash dam, which has not been used for some time. Salmon stocking
appears feasible if passage is provided over the falls in the lower Grays
Rivers.

4G-(1) Mitchell Creek: (June 11, 1937; Lobell.) This is the largest
tributary to the North Fork of Grays River.

It enters the North Fork 3.7 miles above the mouth, is 6 miles long, and
branches ahout a mile above the North Fork. The lower 2.7 miles were
surveyeds Mitchell Creek has a watershed of high, heavily-forested hills,
Its banks are generally steep eand the marginal vegetation dense. At the
mouth it is 50 feet wide and averages 6 inches in depth with an estimated
flow of 18 o.fe.8. Where the survey was discontinued it was 10 feet wide,
averaged 9 inches in depth, and had a flow of about 8 to 10 c.f.s. The
water temperature was 51° F. The gradient is moderate throughout with
some smell casoedes. Tluctuations in water level were generally about

5 feet, tut were higher in restrioted canyon arees. Thsre were no dems,
diversions or pollution in the area surveyede There are two falls; one

6 feet high located 1,800 yards abowe the mouth, and another 7 feet high
looated 1,900 yards sabove the mouth, both difficult for fish to pa=s.
There is suiteble spawning aree present for several hundred fish., As

in the Rorth Fork, no salmon runs ocour, but & run of spring steelhead
spa¥vns in the atream snd § late spawners were seen by the survey partys.
Rainbow and outthroat trout are numerous.
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4G-(1)a Unnemed tributary: (June 11, 1937; Lobell.) Enters Mitchell
Creek approximately 100 yards above the
mouthe Its width was 18 feet, its average depth 6 inches, and its flow
6-8 cof'e8. There was an impassable log jam 40 feet high located about
e mile above the mouth. Due to the steep gradient, the stream has many
cascedes and suitable spewning rubble is scarce and scattered. The stream
is of little importance, although it is utilized by steelhead, since a few
late spawners were observed.

40-(1)b Left Fork of Mitchell Creek: (Jume 11, 1937; Lobell.,) Enters
Mitchell Creek about 1,300 yards
above the mouth. It was inspected for 600 yards above the mouth, where
there was & brush jem that was probably passzeble for fish. The width of
the creek was B feet, lts average depth 4 inches, the flow was 6-8 c.f.8.
and the gradient wes mederate. About 20 percent of the bottom was con-
sidered to be suitable for spawning, No steelhead were cbserved.

4G-(2) Johnson Creek: (June 11, 1937; Hanaven.) Enters the North
Fork 5.7 miles above the mouth, and since its
flow was less than 10 c.f.8. it was not surveyed in detail.

4H. South Fork of Grays River: (June 8, 1937; Hanavan, Baltzo, and
Lobell,) Its length is B miles, its
flow 18 cefes, the temperature 51° F, and the water level fluctuates

from 10 to 20 feet in the canyons., The drainage area is densely wooded,
with the surrounding hills and ridges rising to 1,500 or 1,600 feet.

An abandoned splash dam 40 feet in height is located 260 yards above the
mouth. Logs and debris fill the forebay and at low water periods there

is no spill over the dam, as all the water then seeps between the logs.
Removal of the dam would be costly and fish ladder construction difficult.
From the mouth to the dam there is little or no suitable spawning rubble.
Some favorable areeas are located in the first half-mile inspected above
the deam, but the large rubble content increases for the next 3 miles, at
which point there is an impassable 15 foot falls. Cutthroat trout are
found above the dam in considerable numbers. The South Fork has no run
of salmon or steelhead, and the streem is valueless to these species until
the dem is breached or removed.

4H-(1) Blaney Creek: (June 8, 1937; Baltzo.) This small oreek, approxi-
mately 6 miles long, enters the South Fork about
1/2 mile above the mouth snd had a flow of about 4 c.f«5. The lower 3
miles has a moderate gradient with numerous well-protected pools and ex-
cellent spawning areas throughout. In the upper section the stream flows
through canyons and is much steeper, although it rises in a large, flat,
plateau~like areas It is inaccessible at present to salmon and steelheac
because of the dam on the South Forke
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5. Crooked Creek: (May 19, 1937; Lobell, May 20, 1946; Zimmer and
Brewington.) This 8 mile long creek enters the
golumbia River 1 mile above Grays River. The lower portion is a tidal
slouth, above which the stream was surveyed for a distance of 4 miles,
inoluding 2 miles of the North Fork., Its width is 6 to 30 feet and its
flow was 20 c.f.8., but is estimated to be only 3-4 c.f.s. during the dry
season., Its temperature was 509=53° F. The main stream is formed by

the junction of two forks about 2.5 miles above the tidal slough. Just
below this Junction there is an irrigation dem, 4 feet high, that forms

2 low water barrier. About 2 c.fe8. are diverted by this dam and there
are no fish protective devices. An old unused power dam located 600 yards
up the North Fork should be removed. It is estimated thet there is spawn-
ing area in the main stream for about 200 pairs of salmon end sufficient
for 100 additional pairs above the old dsm on the Worth Fork. Salmon
fingerlings were observed but the species was not determined. Four steel-
head redds were noted in the North Fork below the dam., Sea-run cutthroat
enter the creek in October and November.

8. Jim Crow Creek: (May 19, 1937; Hanavan and Lobell. WMay 21, 1946;
Brewington.) Enters at Brookfield, Wn., approxi-
mately 30 miles above the mouth of the Columbia River. Its lenpgth is

6 miles, its width 4-12 feet, its flow was 10-12 c.f.8. in May, 1948,
and the temperature was 49-52° F, The lower mile or so is a tidal
slough. The stream is spring fed, and has no obstructions or diversionms,
except an occasional brush jem that could easily be removed. Spawning
area was estimated to be sufficient for about 200 pairs of salmon.

Kany uridentified salmon fingerlings were seen and while it is reported
that silver salmon, chum salmon, and steelhead spawn in the stream, this
should be checked during the spawning seasons.

6As West Fork of Jim Crow Creek: (May 19, 1937; Lobell,) This is a
small tributary entering near the
mouth of Jim Crow Creek. The flow was approximately 2 c.f.8., the
gredient is moderate, and there is a large amount of mud and sand
between small spawning riffles. Silver salmon fry and fingerlings were
observed, though the stream is relatively unimportant.

7. Skamokawa Creek: (May 22 and 23, 1946; Zimmer and Brewington.)

Enters the Columbia River 34 miles above the mouth.
Tho lowsr part is a tidal slough. The length above the slough is 7 miles,
the width 9-36 feet, the flow 10-25 c.f.s., eand the temperature was 50°-

522 F, The survey covered the first 4.3 miles above the slough. It was
estimated that this portion of the stream would provide suitable spawn-

ing area for at least 1200 peirs of salmon. Many salmon fingerlirgs were ob-
served, espacially in the upper 2 miles, some of which were silver salmon.
Steelhead trout were observed, suckers (Catostomus Sp.) were plentiful

in the lower 2.5 miles, and chum salmon have Deen reported.
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TAe Rice Creek: Also kmown as Alger Creek. This iz a small stresm

AL T ~ entering the Skamokawa
slough near the town of Skamokawa. It is of no appreciable valus to
salmone

7B. West Fork: (November 11, 1936; Hanavan and Whiteleather.) Also known as
West Valley Creek. This is a small oreek that enters Skamokawa
8lough below the high tide mark. The bottom is
muddy and there are no salmon runs. A few sea=run cutthroat ars reported.

7C. Wilson Creek; Also known as Willow Creek: (Nove 11, 1938; Hanavan
and Whiteleather.
May 22 end 23, 1946; Zimmer and Brewington.,) Enters Skamokawa Slough
t 1 mile above the mouth nsar the head of tidewater. Of a total

ngth of 75 miles, 5.6 miles were surveyeds Its width was 6=21 feet,
its flow 10-20 o.f.5., and the temperature 50-52° F« A log and brush
Jem 4.3 milea above the slough is nearly impassable. It was estimated
that the streem provided sui table spawning area for at leazt 600 pairs
of salmon. Chum salmon were observed spawning in November and steelhead
redds were chserved in May. A small run of silver salmon is alao reported.

7c~(1) Elkhorn Creek: (May 22 end 23, 1948; Zimmer and Brewington.)

This is the ohief tributary toc Wilson Creek,
entering 5§ miles above the mouth through a oculvert 40 feet long. Looal
residents state that this culvert has interfered with the migration of

chum and silver salmon that formerly entered Elkhorn Creek. The flow

was about 3 c.fe8., indicating that the stresm would now accommodate only

a few salmon. ©Passmge through the culvert could be improved by the install-
ation of baffles.

TDe Middle Valley Fork:; (Nov. 11, 1936; Hanavan and Whiteleather.

May 22, 1946; Zimmer.) Also known as Standard
Creek. Pnters Skamokawh Creek through two mouths about 3 miles above the
‘conTluence with the Columbia Rivere Its length is 6 miles, its width 15
feet, and the flow was 30 cefe8. in May and 8 cefes8s in November. The
temperature in May was 51° Fe Near the mouth the gradient 1s slight and
the bottom is chiefly sand, but higher up there is suitable spawning area
for several hundred salmon. The indications are that a fair run of steel-
head enters the oreek. Small salmon fingerlings were numerous and it wes
reported thet silver and chum salmon spawn in this stream during the fall.

8¢ Alochomin River: (December 4 to 7, 1935; Shuman and Whiteleather.
November 5, 1936, end May 20, 1937; Hanavan, Baltzo,
and Lobells,) Also known as the Elochoman River. This stream enters the
Columbia River 38 miles above the mouth, just below the town of Cathlamet,
Washingtone The length to the confluence of the East and West Forks is

15 miles, all of which was surveyed. The width is 175 feet at the mouth
and 80 feet at the Forks. The flow at the mouth in May 1937, was 112 c.f.8.
UeSs Geological Survey records give a maximum discharge of 8,030 c.f.s. on
November 23, 1942 and a minimum of 26 oefes. late in September, 1943. Thers
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are indications of fluctuations in water level of 5 or 6 feet. Temperature
records are 52° to 55° F., May, 1937 and 52° F. October 4, 1945 (Silliman),
From 2 to 6 resting pools were observed per mile and thers was no pollution,
dems, or diversions, The lower 3 miles is in flat tide land and is of no
value to salmone The next 3 1/2 miles contained the best and most extensive
spawning arecas and four~fifths of the spawning chum and silver salmon ob-
served in 1935 and 1936 were located in this stream seotion. Although the
spawning season was nearly over, 158 chum salmon and 371 silver salmon were
counted in December 1935. A fair run of steelhead is reported to ascend to
the tributaries in the spring. Resident rainbow fishing is reported as poor.
It was estimated that the stream would '‘acoommodate at least 3,500 to 4,000
pairs of salmon and that the spawning areas are not fully utilized at the
present time.

8Ae Beaver Creek: (December 7, 1935; Shuman and Whiteleather.) Tributary
to the Alochamin 4 1/2 miles above the mouth, its
length is 3 miles, its width 13 feet, the flow waas 12 c.f.8. and the temp-
erature 43° F, Only the lower 1 1/2 miles was surveyed. The first mile
contains excellent spawning riffles for a few hundrsd fish, but the value
deoreases gradually above that pointe A count of 94 silver and 27 chum
salmon was made and steelhead are reported in the spring. GSome debris jams
should be removed.

8Be Duck Creek: (December 6, 1935; Shuman and Whiteleather.) Tributary

~  to the Alochomin 7 miles above the mouth, its length is
5 miles, the width 9 feet, the flow 10 cefe8s., the water level fluctuation
1 1/2 feet, and the temperature was 43° Fs Only the lower mile was sur-
veyeds There was no pollution, dams, or diversions, but some debris Jjams
ware present. The amount of spawning area is limited. Only 2 spawned-
out silver salmon were seen, but the stream could support a few more fish
than it apparently does at present.

8Cs West Fork of Alochomin River: (May 20, 1937; Hanavar and Lobell,)
The West Fork Jjoims the East Fork to
form the main Alochomin River 15 miles above the mouth. The length is

4 1/2 miles, the width was 21 feet, the average depth was 11 inches,

the flow 25 to 30 c.f.3 and the temperature 54° F. Water level flu-
ctuations in the canyons may be as much as 10 to 20 feet. The watershed
is completely logged off and burned, and the stream has been considerably
damaged by the resulting erosion and silting. Only & small part of the
stream will be sultable for spawning until ths watershed regains its
forest cover and the former suitable stream conditions are re-established.
The best availahle spawning areas are located near the mouth ani near the
forks, and will acocommodate several hunired pairs of salmon. Small
salmonecid fingerlings, mostly silver salmon, were observed in the lower
section. Chun salmon probebly also use this stream, but to what extent
was not determined. Some steelhead enter in the spring, seven having been
observed near the forks. Rainbow trout were present, and the stream was
heavily fished by loggers from a camp near the mouth. The stream branches
at 3.2 miles above the mouth, each branch having a flow of 10 c.f.8. and
good spawning areas for at least 3/4 mile.
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FIGURE 3, logging debris clogging the East Fork of the Alochomin River



FIGURE l;, Lucia Falls » low water barrier on the East Fork of
the lswis River, at low water



8De East Fork of Alochomin River: (May 20, 1937; Hanavan and Lobells)
Its length is 5 miles, its width is

38 feet, the averapge depth was 10 inches, end the flow 60 o0.fe8s The
lower 3.2 miles was surveyed. The estimated gradient was 756 to 100

feet per mile with indications of fluctuations in water level of 6 to 10
feetse A log jem located approximately 2 1/2 miles above the mouth is
orobably passable with diffioulty, and should be removed. There is suit-
able spawning area for at least 700 pairs of salmon. Logging was still
under way and the west bank was heing exposed and eroded as a result
(Figure 3)e These operations were being extended to the remainder of

the watershed and will continue to cause silting and erosion for many
years. Large numbers of silver salmon and a fair number of steelhead
8till spawn in the Fast Fork but chum salmon seldom appear 8o far up

the river. Eleven minor tributaries were counted btut none was accessible.
The East Fork is formed by the junction of two forkes, the right branch
and the left branche An o0ld log jam near the mouth of the right branch is
a barrier except during extreme flood stages and the stream above this was
not examined.

8D-(1) Left Branch of the Fast Fork of Alochomin River:; (Mey 20, 1237;
Hanavan and Lobell,)
Enters 2 1/2 miles atove the mouth of the East Fork. The flow was 10 to

20 cefe8s, and the temperature was 48° F, It is en excellent trout

stream and has had good spawning areas for steelhead and salmon. Three
mature steelhead end many silver salmon fingerlings were observed.

Logging extended up this branch for a mile and eventually the entire
watershed will have been cut over. The stream bed in the lower mile

hed been torm up by the logging operations.

9 Birnie Creek:

10, Abe Creek; Birmie Creek and Abe Creek are small streems, approxi-

mately 2 miles long. entering the Columbia River neear
cathleamet, Washington. Both are blocked by falls a short distance above
their mouths and are of no value to salmon,

11 Mill Creek; (October 29, 1936; Hanavan and Whiteleather. May 24,

T 1946; Zimmer, Fulton, and Brewington.) Enters the
Columbie 63 miles above the mouth, just below Oak Point, Washington.
This streem is 6 miles long and approximately 3 miles have been surveyed.
Above a mile long tidal slough the stream is 15 to 20 feet wide, 4-8
inches in average depth, had a flow of 25 cefes., and a temperature of
51° P, The gradient is fairly steep in the first mile, the pools being
small, and spawning areas small, scettered, and capable of supporting
less than 100 peirs of salmon. A 7 foot falls 1 1/4 miles above the
slough is & low water barrier and diffioult at other times. A few chum
salmon and steelhead are reported to enter the streem, and one steelhegd
and several redds were seen in May.
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112 Litbtle Mill Creek: (Ootober 30, 1936; Whiteleather.) Tributary
to Mill Creek ahout 1 mile above the mouth,
Its length is 4 miles and its flow was approximately 3 o.f.s5. The first
half mile was surveyed, and a small smount of suitable spawning area was
found, but this is accessible only at high water because of the falls on
Mill Creek. No salmon or steelhead are known to spawn here at present.

12. Abernathy Creek: (Ootober 31 and Kovember 1, 1936; Hanavan and
Whiteleather. May 21, 1946; Gangmark and Fulton.)
Tributery to the Columbia River about 54 miles above the mouth. Its
length is about 13 miles, its width was 8 to 50 feet, the flow at the
mouth was 68 c.f.8., in May, 1946; 18 c.fe8. in October, 1945 and 13 o.f.s.
in November, 1936. The flow at 9 miles above the mouth in November, 1936
was 9 cefs8. The temperature was 54° F. in May 1946, and 52° F. in
October, 1945, Most of the stream has been surveyed. Although the sparsely
settled stream valley is narrow, the gradient of the stream is moderate
and thers are excellent spawning and rearing areas. Fluotuations in water
level of 5-6 feet are indicated. There is no pollution nor any dams or
diversions. A 10 foot high falls located 3 1/2 miles ebove the mouth is
a complete barrier to all salmon except during periods of extremely high
water during the spring freshets. In 1946 steelheads were observed
attempting unsuocessfully to ascend the falls. There are good spawn-

ing areas both below and above the falls and it is estimated that the
stream could acoommodate at lemst 1,000 pairs of salmon. Since about
half of the best spawning area is sbove the falls, this barrier should

be made passable at all times, Other small falls are present 5 1/2 and
12 miles above the mouth., - A number of log and brush jems make passage
for fish difficult and should be removed. The upper part of the water=~
shed has recently been logged and burned over and is totally barren.
Steelhead were observed epawning below the falls in May, and trout and
salmon fingerlings were mmerous. A fair run of chum salmon spawns in
the lower portions of the stresm, 92 being counted in November, 1936.

A small run of silver salmon is also reported. Rainbow and cutthroat
trout, suckers, and lempreys were observed in May. Several small tri-
butaries enter Abernathy Creek besides Cameron Creek (See below) but
these appear to have little value to salmon.

12A. Camerom Creek: (Ootober 31 and November 1, 19368; Hanavan and
Whiteleather. May 23, 1946; Gangmark and Fulton.)
Joins Abernathy Creek about 1/4 mile above the mouth and is its largest
tributary. The length is about 6 miles, the width 12-20 feet, and the
flow was 18«20 c.f.8. in May. It lies in a narrow valley and the gradient
is moderate to stesp. There are four low falls in the lower mile, another
4 feet in height 1 1/2 miles above the mouth, and an impassable log jam
and fall 2 1/2 miles above the mouth. There are also several log jams

in the lower mile that are believed to be impassable. Suitable spawn-
ing area is limited and it is estimated that the entire stresam could
accamodate not more than 100 pairs of spawning salmon. A few chum
salmon have been reported near the mouth and a few trout fingerlings

were observed. z
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13. Germeny Creek:; (November 2, 1936; Hanevan and Whiteleather. May

2, 1948; Fulton and Gangmark.) Enters the Columbiae
River 56 miles above the mouth, just below the town of Stella, Washington.
Its length is 12 miles and ite width was 36 feet at the mouth. The flow
was 28 oefe8s in May, 1946, 12 o.fs8. in October, 1945, and 4 c.fe8. in
November, 1936. The water temperature was 56° F. in May, 1946, 53° in
October, 19465, and 41° in November, 1936 The gradient is moderate below
but is considerably greater in the upper reaches. In the 8 miles of the
stream that were surveyed there were no dems or diversions. -“In the upper
two miles surveyed there are three low falls, 2 to 4 feet highs A log
Jam located 1 1/2 miles above the mouth is comsidered passable, but
another about 6 miles above the mouth is a complete barrier and should be
removed. This is potentially a good salmon stream with suitable spawning
areas for at least 2,000 pairs of salmon. Small runs of chumn and silver
salmon exist and fish of both species were observed in 1836, In 1946,
steelhead were observed spawning in May. Large numbers of suckers snd
rainbow trout were also seen. It is believed that the productivity of this
stream could be materially increased.

14. Fells Creek: (June 12, 1942; Parkhurste) Enters the Columbis less
— than a mile above Germany Creek, near Stella, Washington.

It is about 2 miles long, but an impassable 40-foot fallas looated 200

feat above its mouth makes it inacocessible at all times and of no importance

to salmom.

15, Coal Creek: (October 29, 1936; Hanavan and Whiteleather.) Tributary
to the Columbia River epproximately 62 miles above the
mouth and about 4 miles below the mouth of the Cowlitz River. 1Its total
length is approximately 14 miles, but the lower 4 miles is a slough. It
wag surveyed for a distance of 3.2 miles above the slough to an impassable
double falla having a lower drop of 12 feet and an upper drop of 6 feet,
The stream is 7 to 21 feet wide near the mouth, the average depth was 3
inohes, the flow 4.2 o.fe8., the temperature 46° F., and there was an
average of 12 resting pools per mile., The gradient is moderate, although
there are scme fairly steep seotions having ocascades and falla. A water
fluctuation of 10 feet was indicated. There is no dam, diversion or
pollutions Three low-water barriers, falls 3 to 4 feet high, are located
between 1, 300 and 2,400 yards above the slough, and passage over them
could easily be improved. There is enough suitable spawning rubble
below the impassable falls to acoommodate about 200 peairs of salmon.
Chum salmon spawn here and a good run of steelhead trout is reported.

16A. Mosquito freek: A small tributary of Coal Creek entering one
mile above the slouthe It was not surveoyed but
is reported to provide spawning area for a few steelhead trout.

16. Clark Creek: (Inspected June 12, 1942; Parkhurst.) Enters a

slough near the mouth of Coal Creek, about 2 miles
below Longview, Washington. Its length is 8 miles, its width 24 feet,
and its flow was 20 c.fs8. The lower 5 miles is a slough and the stream
is of little value for salmon production.
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17. Cowlitz River: See Part 2, Sub-area Cowlit:.

18. Owl Creek:; FEnters the Columbia River 68 miles above the mouth.

W ——. It is a short stream, and was not surveyed. Chum
and silver salmon are reported. A 30 foot falls is reported 1 1/4 miles
above the mouth,

19, Fish Pond Creek; A short stream similar to Owl Creek, and entering
the Columbie just above it. WNot surveyed.

20. Kalame River; (Sept. 20-23, 1936; Henavan and Whiteleather.)

Enters the Columbia 75 miles above the mouth. 1% is
42 miles long, the lower 20 1/2 miles having been surveyed. It is 250
feet wide at its mouth, and BO feet wide where the survey was terminated.
The flow at Pigeon Springs, about 20 miles above the mouth, was 250 o.f.8.
The water temperature was 50° to 56° F, The streem is sluggish in

the lower two miles, but the gradient is moderate above and good rest-
ing pools average 9 per mile. A shallow bar at the mouth is reported to
coccasionally prevent ths entry of fish during low tide. Eleven milesa
above the mouth there is a powsr dam of the Puget Sound Power and Light
company. During pericds of low water there ls a natural falls 12 feet
high between the power intake and its return. A previously inadequate
fish ladder built around the falls and dem was replaced with a better
ladder in 1944, but a more sdequate ladder should be construoted with
larger pools and extending at least 75 feet further upstream into a deep
pool sbove the frlls end dam., Such a fishway would function automatioally
at all water levels, whereas passage through the present ladder is quite
diffioult at low water stages when the power plant is in operation. The
powsr diversion may be a hazard to downstream migrating finperlings, and
probably should be soreened. A high falls (XKalama Falls) is located
approximately 35 miles above the mouth. There was spawning area for at
least 7,000 pairs of salmon in the area surveyed, but it is not fully
utilized at present. Additional large spewning aress are reported
present in the unsurveysd upper portion of the main river and its tri-
butaries. ;

The Falama River has one of the largest runs of fall chinook that
now exist in any Columbia River tributary. The State Department of
Filsheries annually takes fish from this run for hatchery purposes at racks
formerly loceted about 1 mile above the mouth. In 1938, according to
Superintendent Parsons, 13,000 fish were taken from a total run of approx-
imately 20,000, The surplus fish were released above the racks but were
of'ten so ripe that they proceeded but a short distance before attempt-
ing to spawvn. In 1940 the hatchery racks were moved muoh farther up-
stream and since that time natural spawning is believed to be much more
effioient, although few fish have been observed above the power dam.
With an adequate fishway at the dem and falls, more fish would be enabled
to reach and utilize the present under-populated upper spawning grounds
of this river system. Enlargement of the hatochery faollities is also
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contemplateds In 1944 the hatchery is stated to have handled 738 fall
chinook, 1,422 silvers and 37 steelhead. It would seem possible to stock
the unused upper spawning grounds with spring run chinook after the fish-
ways are rebuilt. A winter run of steelhead and a few chum salmon have
been reported.

20As Little Kaleme River; (Sept. 20, 1936; Hanaven and Whiteleather).
This stream enters the Kalama River 14 miles
above the mouth, It is about 6 miles long, steep, has many difficult
cascades, and the rubble is predominantly lerge. It enters the Kalama
over & 5 foot fall, and haes little value. No migratory fish are reported.

20B. Rook Cresk: (Septe 23, 1936; Hanavan and Whiteleather.) Also
known as Gobar Creek. Enters the Kalama approximately
20 miles above the mouth, nesr Plgeon sSpringse It is 8 miles long, 18
feet wide, and the flow was 7 c.f.8s The lower 2 miles were surveyed
to the oconfluence of Bear Creek. The gradient is moderate to steep, and
good resting pools average only 3 per mile, although small cascade pools
are plentiful, There are only a few good spawning riffles, the total
area being sufficient for about 100 pairs of salmon. A small run of
steelhead is reported.

20B-(1) Bear Creek:; (September 23, 1936; Hanavan and Whiteleather,)
A small, turbulent mountain stresm of little
importance.
2le )
22, ) Two small tributaries, each about 3 miles long and names unknown,
enter the Columbia 77 1/2 and 79 miles above the mouth. A few
silver and chum salmon were reported to use them.

23. ) Rock Creek:

24. ) Speelysi Creek:

25. ) Burris Creek; None of these was surveyed. They are all small
ereeks that enter the Columbia botween 81 and 83

miles above the mouth.

26, Lewis River; (October 4 to 6, 1938; Hanavan and Whiteleather.)
T Tributary to the Columbia 86 miles above the mouth,
this river is 90 miles long. The portion above the East Fork is occasion=-

ally called the North Fork, but is oonsidered here to be the main Lewis
River. The lower 20 miles to Ariel Dam was surveyed by boat. This dam,
the property of the Northwestern Electric Compeny, was built in 1931 and
is 240 feet high at the spillway. Extensive areas above the dam wsre not
surveyed. The stream is approximately 250 feet wide at its mouth, -and 165
feet wide at the dams The flow was 2,800 oefs8, a2t the dam. 1. S.
neological Survey records from a station located 1/2 mile below Ariel Dam

23



glve the drainage aree as 731l square miles, not including the East Fork
or lower Cedar Creek. The maximum discharge is given as 57,600 ocefes.

on November 23, 1942, the minimum as 90 c.f.s. on September 12, 1936, and
the mean discharge as 4,429 c.fes. Below the dam the mean depth of the
river is over two feet and the gradient is less than 4 feet per mile. In
goneral the stream below the dem is sluggish and there are few good rest-
ing pools., There ls no spawning area in the lower 7 miles, where the
bottom is mainly composed of mud and sand; but there is suitable spawn-
ing area in the 13 miles immediately below ths dem for at least 7,000
pairs of salmon. 'This was not completely utiliged, although numsrous
spawning silver salmon were observed. The water temperature was 659 to
61° F,

The Lewis River is ome of the most important producers of silver
salmon in the entire Columbie Basin. There are fairly good runs of fall
chinook and steelhead and runs of spring chinook, chum selmon, and out-
throat trout.

At the present time the Washington State Department of Fisheries
operates a fish trap at the dem. A portion of the salmon secured at the
trap are taken for hatchery propagation. Eggs fram thess fish are held
until eyed at the Cougar Creek hatohery, 18 miles above the deam. Part
of the resulting fry are reared at Cougar Creek, and part are taken to
another State hatchery 3 miles below the dame In 1944 the Lewls River
hatohery is reported to have spawned 259 spring chinook, 206 fall
chinook, 7,919 silvers, and 347 steelhead. The rest of the salmon and
steelhead trapped at the dam are lifted over the dem and liberated in
the waters of lake Merwin (Ariel Reservoir) so that they oan proceed to
natural spawning areas above the dam. Downstream migrating fingerlings
pass ovar the sloping spillway of the dam without materiel loes, ascoord-
ing to the State authorities,

26As Fast Fork of Lewis River: (October 6=14, 1936, and Auge 7, 19373
Hanavan, Whiteleather, and Lobell.)

This tributary (also known as the South Fork) enters 5 miles above the
mouth of Lewis River. It is 42 miTes long, and the lower 38 miles to
Green Fork have been surveyed. It is about 90 feet wide, and the temp=-
erature was 56° to 592 F. The lower 6 miles is in a valley ome or two
miles wide and used for pasturage. The remainder of its course is in a
nerrow valley. A large part of the watershed was burned over in the fire
of 1802, Portions have been further damaeged by more recent fires, and
are now coversd with brush and snags. Reocords of the Geologiocal Survey
glve the mean flow in April 1837 as 1800 c.fe8e, with a maximum of 16,600
¢«fe8s On December 22, 1933, and e minimum of 29 o.fe8. On November 3,
1935, These figzures were taken at a station 18 1/2 miles above the mouth,
and include the drainage from the upper 125 square miles of the basin.
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There are many partial obstruotions in the middle and upper portions
of the stream that should be removed or made more easily passable. Twenty
one miles above the mouth the 14 foot high Lucia Falls is a total barrier
to salmon, although steelhead ascend during high water (Figure 4). Two
falls, each about 4 feet high, oococur in the 700 yards just above Lucia
Falls, Three miles above Lucia Falls there is an 8 foot falls, and a
half mile above this there is a 9 foot falls that is a low-water barrier.
Between 26 and 27 milea above the mouth there are four falls 3 to 9 feet
in height. Horseshoe Falls, 28 1/2 miles above the mouth, is 18 feet high,
but some steelhead are said to pass this fells during high-water periods.
There are two large log jams about 2 1/2 miles above Horseshoe Falls.
Sunset Falls, 31 1/2 miles above the mouth, is 16 feet high and is con-
sidered to be a total barrier. The occasional "steelheads™ reported
seen above it are probably large resident rainbows.

In the lower 6 miles the bottom is largely mud and sand. An employee
of the Washington State Fisheries Department reported that in 1944 a bar,
formed by debris from a gravel crusher, temporarily blocked fish passage
for a month, but that the situation has been remedied. Spawning area is
available for about 4,000 pairs of salmon below Lucia Falls and for at
least 1,800 pairs between Lucia and Sunset Falls. There is a large run
of silver salmon and a smaller run of fall chinook salmon in this stream.
The survey party counted 1,166 silvers and 81 chinook below Lucia Falls
in October, 1936, A good spring run of steelhead is reported, and 40
spent fish were observed in a pool below Horseshoe Falls on August 7,
1937, A fair run of sea-run cutthroat is also reported.

26A-(1) Lockwood Creek:

(2) TBee Tree Creek:

(3) Tower Rock (?) Creek: These streams enter the East Fork of
Lewis River a short distance above
La Center, Washington. They are respectively 5, 7, and 5 miles in
length, but were not surveyed.

26A-(4) Big Tree Creek: (October 13, 1936; Whiteleather.) This stream

enters the East Fork 23 miles above the mouth
end is presently asoccessible only to the few steelhead that can ascend
Lucia Falls on the East Fork. It is 7 miles long, had a flow of 3 oc«fes.
and is reported to have bsen a good trout stream.

26A-(5) Rock Creek: (October 15, 1936; Hanavan and Whiteleather.) This

stream enters the Fast Fork approximately 25 miles
ahove the mouth. The lower 3.8 miles of its totael length of 14 miles
ware surveyed, Its width is 26 feet, the flow was 16 c.f.s., and the
temperature 520 to 54° F, The gradient is moderate and there were
sufficient good resting pools. One mile above the mouth there is a 5
foot falls that may be a low-water barrier to salmon. Sultable spawn-
ing area for at least 400 pairs of salmon was present in the section
surveyed, and there is possibly more aboves Both a spring and fall run
of steelhead were reported, the latter being small. Sea-run cutthroat
were also reported in considerable numbers.
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26A-(5)a Cedar Creek; (October 15, 1936; Hanavan.) Enters 2 1/2 miles

= above the mouth of Rook Creek. Its length is 6
miles, its width was 26 feet, and the flow 8 c.fes. The lower 2.3 miles
were surveyeds There is much large rubble, but favorable spawning area
is available for at least 200 pairs of salmon. A feir run of steelhead
is reportede.

26A-(5)b Coyote Springs Creek:
Grouse Creek: (Ootober 15, 1938; Hanavan.) Both are
too small, steep, and swift to be of

appreciable value for salmon.

26A-(8) FKing Creek: (Ootober 13, 1936; Whiteleather,) Enters the

Eest Fork 27.3 miles above the mouth and just
below horsefall Falls, It is 4 miles long, but epparently has little
value for salmon production.

26A-(7) Copper Creek; (Ooctober 15, 1936; Whiteleather.) This stream
enters the East Fork 30 1/2 miles above the

mouth and less than a mile below Sunset Falls. It is 6 1/2 miles long,
but is blocked 60 yards above the mouth by en impmssable 18 foot falls,
Thres tributaries, Star, Summit, and Miners Creeks, all enter above the
falls.

26A-(8) Slide Creek:

26A-(9) MoKinley Creek:

26A- (10) Little Creek:

26A-(11) Green Fork: These tributaries are all steep and of no
sipnificant value for salmon,

26Bs Cedar Creek: (August 6 to 8, 1937, Henavan, Kolloen, Balizo and
T el P lobell,) This stream enters the main Lewis
River 16 1/2 miles above the Columbiam River, and 3 1/2 miles below
Ariel Dam, Its length is 20 miles, the width 20 to 70 feet, the
flow was 35 cef'e8s and the temperature 58° to 656¢ Fe The lower 12
miles below the town of Yaoolt was surveyed. The gradient is mod-
erate, 20 to 40 feet psr mile, and resting pools everage 23 per mile,
Pollution from the town of Amboy was noted but was not sufficient to
affect fishe The lower 3 miles is in a ravine, but most of the stream
flows through a well farmed valley bottom,

A marshy section obstruoted by beaver damsz and brush jams ococurs
about 9 miles ahove the mouth. Some 2 1/4 miles above the mouth there
was formerly a mill dem 22 feet high built in 1876 on top of a falls.
A fish ladder built in 1805 opened 100 feet below the dem and was
very ineffective. The diversion at the dam was inadequately protected
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with a 1" mesh soreen when inspected by the survey party. This dam had
blocked fish for generations until it was removed by the State Department
of wisheries in 1946. At present ma highway oulvert between Yaocolt and
Amboy is diffiocult for fish to pass because of the fast flow of water
through ite The State Fish and Game Departments are planning to have
baffles installed in the oculvert to provide easier and more certain fish
passage. A bypass was construoted around a large log jam loocated above
the dam site by the State Fish and Game departments in 1945. There is
spawning area below the falls at the dam site for at least 800 pairs of
salmon, and spawning area above the damsite for an additional 2,200
pairs. In the past the state has installed racks about 500 yards ahove
the mouth to obtain salmon for the Lewis River Hatchery, but in the

last several years it is reported that the racks have been opened to
allow the fish to spawn naturally. A zood run of silver salmon is report-
ed, although it is said that in some ysars many wers unable to get

past the mill dam. Sea-run cutthroats ascend the stream, and a few

fall chinooks have been reported.

26B=(1) John Creek;:

26B=(2) Brush Creek:; These small oreeks, and several others with names
unknown, enter the lower part of Cedar Creek but
are of little value.

26B-(3) Chelatohe Creek: (August 8, 1837; Lobell,) FEnters Cedar Creek
9 miles above the mouth. The survey was dis-
continued at a forks 740 yards above the mouth. The total length, in-
cluding the south fork is 6 miles, the width was 15 feet and the flow

10 gefese Nost of the velley through which it flows is under culti-
vation. Domestic sewage from the town of Amboy and dairy pollution
discolor the water and probably cause unfavorable conditions for fish.
No fish were seen, and although there is some suitable spawning area,
the stream is of little value,

27, Salmon Creek: (October 27, 1936; Hanavan, Whiteleather, and
Baltzo.) This stream enters spproximately 94
miles abtove the mouth of the Columbia River and 10 miles below
Vencouver, Washington, It is 22 miles long, of which 14 1/2 miles
were surveyeds It is 45 feet wide and gredient is low, 15 to 16 feet
per mile. Temperatures ranged from 46° to 49° F. and resting pools
averaged 12 per mile. There were 3 beaver dams and 3 log jams ob-
served that may be low-water barriers, the firat of these being about
8 miles above the mouthe The lower 2 1/2 miles of streem meanders
through flat terrain, often in several ohengeahle channels, and has
no value from the viewpoint of fish production. There is suiteble
spawning area for 2400 pairs of salmon in the remainder of the stream,
most of it atove the lower 4 1/2 miles. Silt washed in from farmed
lands and more especielly from grevel crushers has made other areas
unsui tables Silver salmon, fall chinooks, and ses-run cutthroats
enter this stream to spawn, and a few chum salmon and steelheads sre
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also reported. The survey party counted 16 silver salmon and 19
chirook salmon, but the presence of decomposed carcasses of other
spawned-out chinook indiocated that much of the spawning of this
sfecies had probably occurred in early September. The 193° run was
reported to be wnusually small, probably due to exceptionally low
water, but during the first week in Ooctober, 1947, a large number of
salmon, believed to be silvers or fall chinook, were reported in this
creeks 5
27A. Whipple Creek: Tributary to lower Salmon Creek. It was not
surveyed,

27Be Mill Creek: (October 27, 1936; Baltzo.) Enters Salmon Creek

T 8 miles above the mouth, Its length is 4 miles,
and its width was 3-9 feet. Only the lower 900 yards were surveyed,
end the stresm was so0 shallow that it appeared impossible for salmon
to enter. There was an impassable brush jem 340 yards above the
mouths The lower portion of the ztream is sluggish and muddy, but in
the upper sections there is a small amount of spawning area that
would be accessible with higher water conditions. Residents reported
"salron" entering late in the fall or in the winter, but these may be
steelhead.

28, Washougal River: (July 21 to 27, 1935; Suomela and Shuman.)
Entera the Columbia River 121 miles atove the
mouth, near Cemas, Washington. Its total length of 36 miles was oom=-
pletely surveyed. It was 50 feet wide at the mouth, had a flow of
62 c.feB., and the temperature was 61° to 74 1/2° F. in the lower
portion and 57° to 62° F. in the upper 16 miles. The gradient is
slight to moderate, with resting pools averaging 4 per mile, Much
of the watershed was burned over in the fire of 1302, and parts
were burned again in 1927 and 1928. The upper portion of the water-
shed has been closed to the public since that date. Severe floods and
erosion of the deforested slopes followed these fires and have greatly
reduced the value of this stream. Present spawning areas are generally
confined to narrow strips along the lower margins of pools, the
riffles now being composed meinly of rubble too large for spawning.

There were formerly 3 dams owned by the Cotterell Power Compeny
and loccated on the lower Washougal River that blocked fish runs. One
of these washed out a score of years ago. When inspected by the survey
parties, the other itwo dems were considered to be low water barriers in
spite of the presence of poor fish ladders. One of the two was removed
in 1944 after court mction by the Washington State Department of Game,
ard the remaining dem was removed in April 1947, es a result of joint
action by the State Fisheries and Game Departimentse
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Salmon Falls, 17 1/2 miles above the mouth, is B feet high and
very difficult for salmon to pass at low water. Improvements should
be made to mssure fish passage over it at all weter stages.

Approximately 30 miles sbove the river's mouth, near the end of
the Washougal Ranger Station road, there is & 25 foot falls that is a
total barrier to salmon and may block steelhead in some seasons, In
the next 6 miles atove the falls there are 8 falls and cascades, each
7 to 15 feet in height, that are at least low water barriers. There are
8180 many stretches of bare bedrock, particularly above the falls,
There is spawning area for approximately 5,000 pairs of selmon below
Salmon Falls, sufficient for at least 1,000 psirs between Salmon Falls
and the Ranger Station Falls, end for 600 more pairs above this.
barrier. It would therefore appear feasible to build a fishway at
Salmon Falls, but the upper falls would not warrent attention at the
present time. The entire stream should gradually improve as the water-
shed is reforested and floods become less severe.

The largest run of fish now entering this streem is of steelhead.
The survey party counted 538, the majority of whioh were unspawmed
fish lying in deep holes. Some 200 were seen below Salmon Falls, and
the others above. Apparently none of these fish would spawn until the
following springs (Qlder residents stated that an early spring run
spawns immediately upon entering the river, but other fish sppear from
time to time and “hole up" and do not spawn until the following spring.
No spring runs of chinook were reported, but a fall run of "tules™
(nearly ripe chinook selmon) is said to enter the river in September.
In November 1934, the firest good silver salmon run ip more than 22
years was reported, and fair runs have subsequently been reported.
Salmonocid fingerlinga were observed to be numerous. Cutthroat and a
few brook trout were also reported.s Shad spawn at the mouth of the
river, mainly in Camas slough, and suckers, dace and warmer water
fish were noted in the lower reaches.

The chief detriment to this stream is the pollution at ites mouth
by the sulphite effluent of the Camas paper mills which, acoording
to the State Pollution Control Commiassion, is equivalent to pollution
from a oity of 1,155,000 population. It is most dengerous to summer
and fall run fish in particular, as the discharge is made into Camas
Slough inside of Lady Island in the Columbia, and during low weter
periods the approach of fish to the Washougal River might be blocked
by pollution in this chammel. This pollution can and should be eliminated,
a8 indioated by the Commission's recommendation to carry the effluent
across Cames Slough and Lady Islend to the main Columbia River channel
(see Wash. State Pollution Control Comm. Progress Report No. 12,
August 1, 1947.)
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28A., Lacamas Creek: (August 6, 1937; Lobell.) Also spelled

La Cames Creek. Enters less than r mile above the
mouth of the Washougal River. 1t is 16 miles long and was surveyed

for 2/4 mile to an impessable 70 foot falls, About 1/2 mile above

the falls is a 30 foot dam of the Camas Paper Mill. Black bass are
established in the reservoir above this dem and the temperature is
believed to be fairly highs Beocause there is little spawning area
below the falls and much of this section is covered during high water
periods by backwaters from the Columbia and Weshougal Rivers, the stream
has little present value.

28D, Little Washougel River: (July 28-28, 1935; Suomela and Shuman.)

: It enters the Washougal 4 1/2 miles above
the mouth, and is 13 miles long. The section of this atream that is
above the East Fork is sometimes designated as Boulder Creek. Its
width is 20 feet, the flow was 9-20 o.feS., and the temperature 57 1/2°
to 61° F. The gradient is moderate and resting pools aversge 6 per
mile. An abandoned mill dam 11 1/4 miles above the mouth is a low=
water barrier to all fish and a high-water barrier to all but a few
steelhead trout. A quarter of a mile above this dam there is a 4 foot
dam of the Camas Water Supply Company. Nearly all the flow of the
stresm is diverted here through an unscreened flume. The stream above
is only 6 to B feet wide and has a low-water flow of 8 to 15 oc.f.s.
When sufficient water is available below these dams there is suitable
spewning area for about 1,200 pairs of salmon. Steelhead, and silver
salmon are reported, and one adult steelhead wes observed. Trout finger-
lings were mumerous.

28B-(1) East Fork:

28B-(1)a Jones Creek: These streams were not surveyed but are reported
to provide little additional spawning area. There
is e water supply dam near the headwaters of Jones Creek.

28C. Canyon Creek:; (August 6, 1937; Hanavan and Lobell.) Also known
as fougar Creek. ¥nters the Washougal River 12
miles ahove the mouth, end 1is 4 miles longe. It is blocked at its
mouth by 2 impassable falls, each 15 feet high, and therefore has no
value for salmon production.

28D« West Fork of the Washougal River: (July 29-30, 1935; Suomela
and Shumane.) This &tream
enters the Washougel 13 miles above the mouth. Its length is 23 miles,
its width 25 feet, the flow wes 20 c.fe.8., and the temperature 61° to

63° F. It was surveyed for 5 1/2 milez to en impassable 18 foot falls,
The gradient in the Bection surveyed averaged 84 feet per mile, but

above the falls it averages 204 fect per mile. Resting pools avereged

10 per miles The stream flows through a deep canyon between well for-
ested hills and mountains. About 60 percent of the bottom is of large
rubble, but there is suitable spawning area for about 800 pairs of salmon.
Steelhead are the only fish reported in this stream; 4 adults and numerous
small fingerlings were observed.




28D-(1) Texas Creek:; (August 6, 1937; Lobells) Enters the West Fork
— 3 miles sbove the mouth. Its length is 5 miles,
its width was ]1 feet, the flow 7 oc.f.8. and the temperature 51° p,
The survey was terminated at a 9 foot falls located 1,000 yards asbove
the mouth that is impassable to salmon and perhaps to steelhead. Rest-
ing pools were few and small, Sixty percent of the bottom below the
falls was bedrock and spawning areas were soattered, with the best being
located in the lower 1/4 mile., Trout fingerlings were scarce.

28E. MoCloskey Creek: (August 6, 1937; Hanavan.) 'This stream is § miles
long and enters the Washougal 16 1/2 miles above
the mouths An employee of the Washington State Fisheries Department
stated that steelhead had been observed below a falls 8-10 feet high,
looated near the mouth. @(ood epawning areas are rsported ebove the fealls,
but they are inaccessible until the falle are made passable,

28F. Dougan Creek; (August 6, 1937; Hanavan and Lobell,) Enters the

Washougal 21 miles above the mouth. Its length is
3 1/2 miles and its flow was 2 o.f.5. Fntrance into the streem is pre-
vented by a series of impassable falls just above the mouth, and it is

therefore of no value to salmon.

28G. Stebbins Creek: (dJuly 27, 1936; Suomels and Shumen.) Fnters the
Washougal 24 miles above the mouths It is 6
miles long and the lower 1.7 miles were surveyed to an impassable falls.
Its width is 19 feet, and flow was € oc.f.8.,, and the temperaturs 589

to 62° F, The strean flows through = box canyon in a hilly section.
There are a few good spawning areas and pools in the lower 3/4 mile
but the rest of the stresm is of little velue due to its steep gradient.
A few steelhead are reported below the fallse

28Hs Timber Creek:

28I. Silver Creek:

28J. Prospector Creek;

28K, Meander Creelk:

28L. Grouse (Creek:

28M, Lookout Creek: These are all turbulent mountain streams that
have never provided spawning arsas for salmon

28N. Bear Creek: and for only a few, if any, steelhead trout.
They are of little value for fish production.
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29, Gibbons Creek:

30. Walton Creek:

3l. Ste.Cloud Creek: These are all small tributaries of the Columbia
River entering between 2 and 7 miles above
Washougal, Washington. They were not surveyed.

32, Dunoan Cresk: (April 20, 1937; Lobells) Enters the Columbia

about 1 mile below Skemania, Washington, and is

5 miles longe The lower section was inspeoted while it was in flood and
flowing 30 ce.fss. The stream is reported to be intemittent in the summer
80 that small steelhead are often trapped in isolated pools. It is in a
brush-bordered ravine and has little spamning area.

33, Woodward Creek: (April 20, 19373 Lobell,) This oreek enters the
Columbia about 1 mile above Skamania, Washington.
About 4 miles above the mouth there is a nstwork of small tributaries in
a swampy area. The creek had a freshet flow of 20 cefes8., but the lower
portion has been channeled for flood control, has much large rubble and
is virtually dry during the summer. It is reported that steelhead
ooccasionally become trapped in small pools as the stream dries up, and
that a few chum salmon spawned near the mouth in 1944, .

34, Hardy Creek; (April 20, 1937; Lobells) Enters the Columbia

T~ River 3 miles above Skamania, Washington and is
similar to Woodward Creek. Rodney Falls, 3/4 mile above the mouth,
may be a total barrier. The streem is of little importanoce.

35, Hamilton Creek:; (June 29, 1937; Hanavan.) Enters the Columbia
River 4 miles above Skamanim. The lower 3.7

miles was surveyed to an impassable falls. Its length is 7 1/2 miles
and its width 12-38 feet. The flow during a freshet was 40 c.fe8., but
the stream has very little water in late summer and early autumn. The
gradient is steep, 350 feet per mile, and there is little suitable spawn-
ing rubble. Flood control work along the channel hastens the run-off.,

A small run of steelhead is reported.

35A« QGroenleaf Creek: This small creek Joins Hamilton Creek a short

distance above the mouth. It is S miles long
and has a small pond-like erea just above the jJunction with Hamilton
Creeks It was not surveyed.

36« BRlue lake Creek: Enters the Columbia River about 4 miles above
Bonneville Dem, It is 2 miles long and rises
in two small ponds. It was not surveyed.

37. Rook Creek: (November 3, 1938; Baltzo.) Enters the Columbia 151
milea above the mouths Its length is 14 miles, the



width 18 feet, and the flow was 7 o.fese The lower 7 miles were surveyed.
The gradient is fairly steep exoept for the lower 1/2 mile, and the stresm
is subjeot to sudden freshets and a fast run-off that has left little
rubble small enough for spawning use. There were two log jams and two
beaver dams that were diffiocult for the pessage of fish. About one mile
above the mouth there is a series of 7 falls having a combined drop of
over 65 feet, and about a quarter of a mile farther upstream there is a
25 foot fallss There ls some spawning area below the falls and a few
chinook and steelhead are reported.

38, Nelson Creek: (April 21, 1937; Lobell,),K Enters the Columbia River
about one mile above Roock Creek. It is about 2 miles
long, had a flow of 2 o.fe8., and flows through a brushy ravine. The
bottom is poor and the stream has little value. A falls is reported
within one mile of the mouth.

39, Carson Creek; Entera the Columbia River 154 miles above the mouthe
It is only 3/4 mile long and resembles Nelson Creek.
It has no value for salmon,

40, Wind River: (November 20 and 21, 1935; Shuman and Whiteleather,
e from mouth to Trapper Creek, 18 miles up. Next 4
miles September 25, 1938 by Hanavan and Whiteleather. Lower 2 miles to
the falls re-surveyed September 15 and 21, 1940, by Parkhurst and Bryant.)
Enters the Columbia 156 miles above the mouth, is 32 miles long, and
the lower 22 miles have been surveyed. It is 150 feet wide at the mouth
and is generally 50 to 70 feet wide in the lower 10 milesa. The flow on
September 14, 1540 was 164 cefes. The mean flow during the high-water
period from December to May ia given by Geological Survey records as
1200 to 3000 ocefe8es with an occasional peak flood of 7000 ©r 8000 ocefes.
The mean flow during the period of low water is usually 160 to 800 cefe.s.
Water temperatures were 40° to 42° F. on November 24, 1935, and 54.5°
on September 21, 1840. The gradient above the lower mile is moderate to
fairly stesp and reating pools average 20 per mile. The river is in a
rocky canyon for several miles ahove the mouth, and is elsewhere bordered
by steep hills or mountains.

Backwater from the forebay of the Bonneville dem floods moet of the
lower 1 1/2 miles of the stream. This ponding hes covered most of the
formerly available spawning area near the mouth and the State hatohery
at the mouth was closed after its former holding and racking site had
been flooded by the backwaters. Three and seven tenths miles above
the mouth there is a series of 3 falls collectively known as Wind River
or Shepard Falls (See Figure §)s The first is 3 to 5 feet high and
easily jumpeds The secord 1is a ocascade 12 to 15 feet high and impassible
to salmon, The third falls is nearly as high and is algpo impassable.

An attempt to blast a ohannel around ths falls was made in 1938, but it
has never been completed and is dry during low-water periods (visible
to the right of the main flow in Figure 5). Steelhead struggle over
the falls during spring high water. Several other falls and cascades
ocour within the nsxt mile above, and for about 7 miles the stream is
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steep and rough with little sui table spawning area. The next three
miles, however, contains some excellent spawning rubble. Approximately
14 miles above the mouth, the Carson Lumber Company formerly maintained
an 8 foot high mill dam with a 14 foot apron which ocompletely blocked
even the steelhead runs from the upper spawning areas and from the

Carson hatohery of the Fish and wildlife Service. In February, 1947, the
State Fish and Game departments jointly compensated the lumber company
for the dam end removed it from the stream.

The baockwater of Bonneville Dam has flooded out spawning area
adequate for over 1,000 salmon. At present the available spawning area
below the falls ocan acooammodate at most only a few hundred fish. Between
the falls and the formerly impassable dem there is suitable spawning area
for at least 26500 pairs of salmon, but this is presently available only
to spring steelheade Above the dam site (and entirely inaccessible
until the dem was removed) there is spawning erea for at least 1,500
pairs of salmon, If the suitable areas of the main stream alone could
be made available, several thousand spawning fish could be acocommodated,
and the Pish and Wildlife Service hatchery at Tyee Springs, approxi-
metely 15 miles above the mouth, oould better aid in the improvement
of both salmon and steslhead runs. The hatchery crew now racks the
streem just above the Bonneville backwater in order to secure a spawn-
ing atock of fall chinook. About 1,000 fish were taken here in 1948,

In September, 1940, about 200 fall chinooks were jumping at the falls,
and others were seen ascending the stream below. A fair run of steel-
head is reported to have ascended as far as the dam during the spring
high water period, and should now be able to continue farther upstresm.
There are apparently no runs of spring chinook or silver salmon utiliz-
ing the stream at present, although spring chinook fingerlings have been
released by the hatohery in recent years.

40A. Little Wind River: (June 30, 1937; Hanavan.) Fnters Wind River
le9 mile sbove the mouth. Its length is 8
miles, the width was 18 feet, the flow 15 ce.f.8s., and the temperature
56° Fs The lower 1.8 mile was surveyed to a point where the stream
appeared to be too stesp and rough to be of value. The gradient is
steep, 125 feet per mile, and small resting pools average 23 per mile.
The most sultable spawning areas are above several log jems that have
been filled in from above with gravel. One and one half mile above the
mouth is an 8 foot falls that is a barrier to all salmon and is diffioult
for steelhead. Suitable spawning area exists for at least 250 pairs of
fish, but this is mainly in the lower mile, Wumerous steelhsad redds
and many fingerlings were seen below the falls, indieating that the
spawning area is fairly well utilized by that species. No salmon runs
are reported,




FIGURE 5+ Shepard Falls on Wind River in May



40B. Brush Creek:; (June 30, 1837; Hanavan.) Enters Wind River 2,7 miles
T above thes mouths It is about 2 miles long and drains

e burned-over mountain side, It is subject to a cuick rm-off, is

nearly dry in the summer, end is of little value for salmon.

40C, Bear Creek: (November 25, 1935; Shuman and Whiteleather.) FEnters

Wind River 4.3 miles above the mouth. It i8 7 miles
long and 23 feet wide. The lower 1/4 mile was surveysd to an 18 foot
falls, There is sultable spewning area below the falls for only a few
pairs of fish,

40D. Panther Creek; (November 25, 1935, September 30, 1936, and July

2, 1937; Whiteleather, Shumen, and Hanavan.)
Enters Wind River 4.3 miles above the mouthe It is 13 miles long and
was surveyed to a forks 9 1/2 miles ebove the mouth. Approximetely B8
miles above the mouth the flow was 52 cefes. The water temperature was
41° to 45° F. on November 25, 1935, and 60° on July 2, 1937. The lower
3 1/2 miles end the upper 2 1/2 miles lie in steep canyons. Between
these segtione the streem flows through s narrow valley and has eeveral
series of excellent pools and riffles that could accommodate over 1500
palrs of spewning salmon if the falls on lower Wind River were made passe
able. Four falls between 5 and 10 feet in height located in the upper 3/4
milsof the section surveyed are low-weter barriers, and there are also
several log jams. The main oreek ls reputed to be an excellent steel-
head streams Only 4 steelheads weres observed during the survey, but
visibility was poor and others were probably present. The North Fork

is too precipitous to be of value, and the South Fork is inaccessible
because of a 15 foot falls near its mouth. The South Fork flows over

a porous lava bed below its origin in Sheep Lakea. This section is

dry in summer, and the streem reappemrs as springs about 5 miles below.

40D-(1) Cedar Creek: (November 25, 1935; Shuman and Whiteleather.)
= Alsc known as Clear Creek. Fnters Panther Cresk
2 miles above the mouthe It is 6 miles long and the survey was ter=
minated 600 yards above the mouth where 3 impassable log jems were en-
oountereds The stream was 9 feet wide, and the temperature was 42° F,.
There are numerous small pools and riffles. According to several
persons interviewed, this was once an excellent steelhead and trout
atream, and a representative of the State Game Department reported
that there was spawning area adequeate for several hundred fish. How-
ever, in 1933 and 1934, in splte of numerons protests, CCC workers
felled much timber along the banks and dumped logas, stumps, and brush
directly into the stresm, ocausing jams. The stream could easily be re-
olaimed at small ocost and should be restocked when the barriers have
been removeds The remainder of the stream should then be surveyed.

40Fe Trout Creek: (September 268, 1938; Whiteleather.) This tributary
enters Wind River 10 miles above the mouth. The

lower 6.8 miles have heen surveyed a total length of 10 miles, Its

width is about 14 feet, the flow, during a low-water period, was 5 c.f.s.,



and the water temperature was 44° to 47° F, The gradient is fairly steep
and there are many cascades, partioularly in the lower 5 miles where suit-
able spawning areas cocour in only small patches. Better spawning areas
were found higher upe

The watershed is rugged, and most of it has been set mside for an
experimental timber growth plot by the Forest Service. Approximately
2 miles above the mouth is a 20 foot conorete dem that, at the time of
the survey, was diverting nearly all of the water to run an eleotrio
generator for the Forest Service. The State Fisherieas Department has
constructed a fish ladder over the demes It is reported that the
Forest Service abandoned this diversion dam in 1944, About 0.7 mile
above this dam is a second one, 4 feet high, used by the Forest Service
to provide a camp water supply. The diversion is through a 12 inoh
pipe end the intake is soreened. During low water periods the stream
is nearly dry below the dam. A formmerly inadequate fish ladder was
replaced with a satisfactory one in 1941 by the Forest Service. Several
small jams and casomdes in the stream should be improved, It is re-
ported that a few steelhead spawn in the stresm, and fingerling trout
were numerous. A small oreek, Martha Creek, enters near the mouth of
frout Creek, but it is steep and has I1ttle value.

40F. FHollis Creek; Tributary to Wind River 14 1/2 miles above the
mouth, and just above the Carson Lumber Company
dem sites It ia a short stream, steep, and of little value,

40 G. Cold Creek: (July 26, 1935; Sucmela and Shuman.) PEnters Wind

River 14,7 miles above ths mouth. It originates
in a large spring one mile above and had a flow of 21 c.fes., and a
temperature of 43°-45° F. It was not surveyed in detail,

40H. Tyee Springs Creek: This short gpring fed stream, sometimes imown
a8 Siouxon Springs Creek, enters Wind River
about 15 miles ebove the mouth, and has been described in detail by
Davidson and Wilding (1943)e It is now the site of the Carson hatchery
of the Us Se Fizh and Wildlife Service, which has greatly enhanced the
original natural value of the stream as a fish producer. ' With the mill
dem now removed from Wind River, there remains only the improvement of
the lower Wind River falls to make posaible the direct ascent of both
salmon end steelhead to the hatohery.

40I. Trapper Creek: (Lower 3/4 mile, November 24, 1935; Shumen and
Whiteleather; next 1 1/4 mile, July 2 and August
7, 1937; Whiteleather end Hanavan.) PEnters Wind River about 18 miles
above the mouth, is 6 miles long and was surveyed for 2.1 miles. Its
approximate width is 30 feet, its flow on August 7 was 20 c.f.s., and
the temperature on July 2 was 499 F. The first mile above Wind River
is a narrow artifioiasl channel through Govermment Springs Camp.




Immediately above the camp, debris jams make passage difficult. Above
this the stream meanders through several channels with adequate spawn-
ing aree for at least 300 pairs of salmone Resting pools are small,
but average about 256 per mile. The upper portiom of the stream is too
steep to be of value. A few steelhead are belisved to enter the stream.
Lost Creek, entering at 2 1/4 miles up is the largest tritutary and had
® T'low of 7 to B cafes. on July 2, 1937. After the spring run-off it
is so emall that fish could not ascend for any distance.

40J. Dry Creek:

40K. Nine-mile Creek: Enter Wind River 18.4 and 20 miles above the
mouth, respectively. They are reported to be
nearly dry in late summer and of little or no importence to fish main=-
tenanoce.

40L. Falls Creek: (September 25, 1936; Whiteleather.) Enters Wind
= River 21 miles above the mouth. Its length is

9 miles, and its flow was 2 c.f.8. The watershed has been burned over,

and consequently freshets have scoured the streams 8o that the bottom

is now nearly all bedrock and large boulders. There are impassable

falls 1 mile above the mouth, and the stream as a whole is of

negligible value.

40M. Paradise Creek:

40N. 0ld Man Creek: These are short tributaries to Wind River, 24
and 26 miles above the mouth. They are small
and of no value for salmon.

41, Collins Cresk;:

42, Dpog Creek: (April 21, 1937; Lobell.) Small oreeks entering the

L e Columbie River 7 and 5 miles respectively below the
Little White Salmon River. Both are blocked by impassable falls with-
in 1 mile, and have no value for salmon productions

43. Little White Salmon River: (Ooctober 1, 1936; Hanavan and White-
leathers.) Enters the Columbia River
162 miles above the mouth, and is approximately 18 miles long, but
there is an impassable falls 1 3/4 miles above its confluence with the
Columbia, The backwater from Bonneville Dam now extends to within 1/2
mile of these falls, and covers all of the area that was originally
suitable for salmon spawning. A reilroad embankment about 1/2 mile
below the original mouth of the river cuts off a shallow embayment
from the Columbis River and forms a pond krown a8 Drano Lake. The
river now flows through this lake and enters the Columblia River
through a narrow, deep channel, The gradient in the first few miles




above the fanlls is steep, and a succession of respids, ocaszcades and small
falls would be hagardous to fish passage; but above this section are
seversl miles of exoellent spavning and rearing area. If this could
be made accessible to salmon by the construction of a fish ladder
around the lowest falls and removing the lesser obstruction above,

the natural productivity of the river would be increased many fold.
For many years & Us S. Government salmon hatchery has been operated
near the mouth of ths streams 'The small run of chinook salmon that
originally spawned in the limited area below the falls was soon bullt
inte a run which consists of seversl thousand fish in addition to
those taken by the ocean troll and lower Columbia commercial and sports
fisheries. The chinook egg take at the station was 5,870,000 in 1948,
8,670,000 in 1947, end 14,112,000 in 1548. The hatchery facilities

are being enlarged to accommodate even larger numbers of fish in the
future.

Alaska sockeye were introduced about 1916, and a run was main-
teined for several generations. In recent years blueback salmon have
been libersted from stocks transferred from other points on the
Columbiae Adults from these releases have returned to the hatchery and
a large number of marked fish has been recovered from the commercial
fishery. Eggs taken from the returning adults totaled 46,3200 in 1946, 131, 300
in 1947, and 516,650 in 1948. Some steelhead, and a few silvers also
enter the White Salmon River,

44, Spring Creek: This small creek flows into the Columbia River
about 5 miles mbove the Little White Salmon River.
It has 1ts origin in several large springs located om the steep bank

of the river. The stream was originally only about 100 yards in

length and was inacocessible to salmon because the water flowed thinly
over a rook ledge as it entersd the Columbia River. " About 1902 a

small hatchery was established by the 11, S. GOovermment on the (reek

and used to incubate eggs taken fram fish trapped at Rowland Lake bar
in the Columbia and later from the fall ohinook salmon rume into the
White Salmon River. In due time a run of adult chincok salmon appeared.
at the mouth of the tiny stream and provision was made for them to
enter the hatohery ponds by means of a small fish ladder. The run
rapidly increesed and in 1946 12, 365,000 eggs were taken from fish
returning to this station. In 1947, the station took 12, 376,000 eggs,
and gave an additional 5,800,000 to the Fish Commission of Oregon. 1In
1948, 17,247,000 eggs were taken., The youmg salmon are now planted

in Spring Creek and in the White Salmon River, the original source of
the eggs; a surplus of several million is used for planting in other de-
pleted streams.

Several hundred marked chinook from this station have been recovered
annually from the Columbia River Commercial and sports fishery during
the past severel years.
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45, White Salmon River; Enters the Columbia River 168 miles above the
mouth, and is 40 miles long. An impassable
power dam is located 2 1/2 miles above its mouth, and becamuse of this
the river system was not surveyed. If consideration is ever given to
making possible the passage of fish over the power dam, the entire
system should be surveyed. It wes mentioned above (See Spring Creek,
No. 44) that the Fish and Wildlife Service's hatchery on Spring Creek
now takes eggs annually from the fall run of chinook that enters the
White Salmon River. In both 1945 and 1946, 10,700,000 eggs were teaken;
in 1947, 14,008,000, and in 1948, 7,827,000 were telken; all thsse in
addition to the eggs taken by the Underwood hatchery at Spring Creek,

46. (Catherine Creek:

47. Major Creek: These streams enter the Columbia River 8 and 9

— - miles, respectively, above the White Salmon River.
Both are of no present value for salmon production because of im-
prssable falls just above their confluence with the Columbia River,

48, Kliokitat River: (Lower 30 niles, November 7 and 8, 1938; Hanavan,
Parkhurst and Morton. The next 356 miles inspeot-
ed September 5, 1942; Parkhurst.) Enters the Columbia 180 miles above
the mouth, end is 95 miles long and 60 to 120 feet wide in the lower
reaches,s A high-water period ususlly ocours from December through June
or July, with a mean flow of from 1,000 to 6,000 cefe8. From June
through November the flow is generally between 500 and 1,000 oefeB.
(U.8.G.8 records.) The temperature was 38° to 41° F. on November 7
and B, 1938, and 53° to 57° on September 5, 1942, During the summer,
glacial silt from Mt. Adams makes the water turbid in the 80 miles
below the West Forke The gradient is moderate to fairly steep and
fast water and rapids are encountered frequently. The lower reeches

of the stream flow for several miles through a steep-walled cenyon.
Between 1 1/2 and 2 miles above the confluence with the Columbia

this canyon is constrioted and the stream f'lows through a narrow
canyon only about 15 to 20 feet wide. Passage of fish through this
gorge is exceedingly difficults At one point there is a series of
five falls and here the Klickitat Indians have fished with spears and
dip nets since before the coming of the white man. There is no spawn=-
ing area below these falls, but in the 27 miles immediately above there
are spawning areas sufficient to mccommodate an estimated 7,000 pairs
of adult chinook salmon.

There are similer areas of spawning rubble in the next 20 miles
to the confluence with Big Muidy Creek. Most of the watershed above
the latter tributary is ir the Yakima Indian Reservation and probably
will remain forested and wmpolluted for a long time to come. For B8
miles above Big Muddy Creek the river has no extensive spawning areas,
but in the next 2 1/2 miles to the confluence of the West Fork there
ere some fair spawning riffles. Above the West Fork there are some
axoellent spawning and rearing areas, but most of these are Inaoccessi-
ble due to several falls and casoades, and two log jems, The lowsst of



these obstructions is 1/2 mile above the mouth of the West Fork whers

the -~iver was about 4) feet wide and the flow approximately 75 c.l.3.

411 of the observed obstructions could be made passahle. Only the

first five miles ahove the West Fork were inspected, but detailed

survey of the upper portion of the watershed should be made if and when
inprovements are contsrnlated. With possible improvements, the Klickitat
and its tributaries would have spawning areas for at least 50,000 to
75,000 salmone

There are 4 small dams located between 10 end 13 miles atove the
mouth, each diverting 8 to 15 c.f.s5. for irrigation purposes. None of
the diversions were screened. A larpge reclamation project is now being
considered that would dam the upper Klickitat and divert water through
new channels and tunnels to the Simcoe Peservoir and Ahtanum Creek of
the Yakima River systsm. Such a projeot would cut off some of the
better available and potential spawning ereas and might make passage
for fish more difficult in the river below the dam.

According to reports, there was originally a large run of spring
chinook in the Klickitat River, but the run in recent years has been
very much smaller. It was stated by many of the older residents of
the region that it hes been about 30 years since any reelly large
number of salmon has reached the upper sections of the river. A
fairly good run of spring steelhead has been reporied, and some ocut-
throat trout are reported in the falle Apparently there has never
been a run of fall chinock into the Klickitat, probably because the
falls and cascades in the lower gorge are too difficult to pmss dur-
ing the low water stages in the fall monthse It is not improbable
that these falls and cascades are more difficult now than formerly,
even to spring-run fish, because the flow in the vicinity of the
falls is now apparently subject to greater fluctuations. The change
in the streem flow may have resulted from lumbering operations,
irrigation, and other developments in the watershed.

48A. Silvies Creek: This is the largest tributary below the Little

Klickitat River. It has an impassable falls a
short distance above its mouth, and is of no present value for salmon
production.

48R,) Dillacort Canyon Crsek:

48C.) Moore Canyon Creek;

48n.) Swale Canyon Creek: These small, intermittent stresms were not
surveyed, but are believed to be of little

value for spawning salmon.



48E. Little Klickitat River, (or Kliokitat Creek): (Wovember 7 and 8
1938; Hanavan and
Parkhurst.) This stream enters the Klickitat approximately 30 miles
above the mouth. The lower 9 miles were surveyed and the remainder
should be surveyed if improvements are contemplated on the lower
Klickitate Its length is 35 miles end the width mabout 45 feet. The
flow was 20-25 c.fes., and the temperature 44° F. This stream is re-
ported to be quite warm during the summer months. It is subject to a
rapid run-off, largely because of poor forest cover in its watershed.
The gradient is moderats in the lower 5 miles, but iz steeper above,
and there are numerous cascedes and low falls. Approximately 5 miles
above the mouth there is a 10 foot falls that is difficult for the
paseage of fish at any time and is probably a complete barrier at
low water stages. The best spawning area is between 2 and 4 miles
above the mouth, and it was estimated that there is a total of 14,000
square yards of suitable spawning rubble below the falls, or sufficient
to accommodate at least 700 pairs of ochinook salmon. Resting pools
average 10 per mile, Steelhead are belleved to enter the stream but
no salmon were reported.

48E~(1) Bowman Creek:

48E-(2) Mill Creek; (November 8, 1938; Hanavan and Parkhurst.) These
T two streams are small and of little importance

in & program of salmon maintenance. Bowman Creek enters the Little

Klickitat 1 mile above the mouth and Mill Creek about 4 1/2 miles

above the mouth. Both had flows of 6 to 10 c.f.8,

48E-(3) Spring Creek: (November 8, 1938; Hanavan and Parkhurst.)
This stream joins the Little Kliokitat b
miles above the mouth but is inaccessible to fish because of a 35
foot falls just above the junctione

46F, Dead Canyon Creek:

48G, Summit Creek:

48H. White Creek; These ocreeks are each several miles long, but

~ are reported to be mearly dry during the warmer
months of the year. They are believed to be of little value to salmon,
and were not surveyed.

48I. Outlet Creek; (Inspected September 6, 1942; Parkhurst.) This
streem is 9 miles long and joins the Kllickitat

38 miles above the mouth. The stresm is of no value to salmon because
of a 50 foot falls loocated about a mile above its confluence with the
Kliokitat. Below these falls the stresm is precipitous. About 2 1/2
miles above the falls there is an mbandoned sawmill dem., Much of the
water of this streem end its tributaries is diverted for irrigation,

and the flow at the time of the survey was estimated at only 2 c.f.s.

41



48J. Elk Creek:

48K Bear (reek:

48L. Deer Creek:

484, Baocon Creek:

48N. Dairy Creek: These streams have not yet been surveyed.

48-0., Blg Muddy Creek:

48-0(1) Cougar Creek:

48-0(2) FHellroaring Creek: (Inspeoted September 5§, 1942; Parkhurst.)

= Big Muddy Creek is tributary to the Kliokitat
River 51 miles mbove the mouth. It originates at two glaociers high on
the slopes of Mt. Adams and is usually turbid with glacial silt. Its
length is 10 miles, the flow was approximately 150 o0.fe8., and the grad-
ient is steeps A wooden dem diverts part of the flow of this stream and
its two tributaries Cougar Creek and Hellroaring Creek into an irrigation
ditoh running to Glenwood, Washington. Thls ditoh is B feet wide, um-
soreened, and was diverting a flow of about 15 oc.f.s8. when observed.
There is little suitable epawning area in the stream, and its walue to
salmon is negligible,

48P, 01mnin§hnm Creek:

480+ Surveyor (Creek;:

48R, Soda Spring Creek: These streams have not yet been surveyed.

48S. West Fork of the Kliokitat River: (Inspeoted September 5, 1942;
Parkhurst.) This stream enters
the Klickitat River 60 miles mbove the mouth. It is formed by the
union of two branches about 4 miles above this confluence. Its width
is about 50 feet, the flow was 200 c.f.8. and the water was turbid.
The temperature was 48° F, which was 8% colder then the main Kliockitat
Just above the confluence of the West Forke. The stream was not sur-
veyed in detail, but it is reported that there is a series of impass=-
able falls less thean g mile above the mouth, and that although the
gradient is steep, there is some spawning areas It is also reported
that spring ohinook salmon formerly spawned in the West Fork, but it
is doubtful if many now reach the streem.

485-(1) Little Muddy Creek:

485-(2) Fish lLake Stream: (Inspected September 5, 1942; Parkhurst.)

A detailed survey was not made. These two
streems join to form the West Fork of the Klickitat River. Little Muddy
Creek had a flow of about 50 c.f.8., snd the water was turbid with
glacial silt. Fish Lake Stresm is clear, but the gradient is steep,
and conditions are not favorable for salmon spawning. Neither of these

streams is considered to bs of importence in salmon maintenance.
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48T, Swamp Creek;:

487, Chaparral Creek:

48V, Pearl Creek:

48W, FEast Fork of the Klickitat River;

48X. Huckleberry Creek:

48Y. Piscoe Creek:

48Z. Diamond Fork; Nome of these upper tributaries has as yet been
surveyed
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TABLE OF OBSTRUCTIONS AND DIVERSIONS —

Neme or Type of Helght Existing
Neme of .Stream Obstruction or in Protective Recommendations
Diversion feet Devioces
Main Columbia River Bonneville Dam 55-65 3 Fishways
Chinook Creek 2 tide gates - -— Study to determine
need
Beaver dams end 3=7 - Remove or open for
trash jams spawning runse.
Deep River Several tide gates - —— Study to determine
need
Grays River Cascade & falls 8-10 " None Remove or ladder
Left Fork Grays R. Log jams 5-10 None " Resurvey
North Fke Grays Re Splash dem 18 None Survey above and
(Abandoned) study dam for reroval
Mitohell Creek 2 falls 6, T None Blast out passage
South Fork Grays R. Splash dam 40 None Study damj; survey
(Abandoned) above
Falls 156 None Survey snbove to de-

termine need for im-
provement.,

1/ This list does not include minor cascades, low falls, log and brush jams, etc., that do not interfere

with passapge of migratory fish.

The listed height of falls and dams is the approximete height that fish would

have to jump to clear the obatruotion at normal water levels; i.e. the distance from tailwater to the crest

of the obstruction.

Small irrigation pumps are usually screened and are not listed in the table of diversions.
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TABLE OF OBSTRUCTIONS AND DIVERSIONS

Neme or Type of Reight Existing Recommende tions
Name of Stream Obstruotion or in Proteotive
Diversion feet Devices
Crooked Cr. Irrig. dem & div. 4 None Soreen
Unused power dam -8 Wone Remove
Jim Crow Cr. Brush jams BT None Remove
Wilson Cre Log jam 6-8 None Remove
FElkhorn Creek Culvert - Fone Install baffles
Fast Fke Alochoman Re Log & debris jams 4-9 None Resurvey & remove jems
Mill Creek Falls 7= None Survey above to determine
value and need
Abernathy Creek Falls & omscades 10, 8 None Install fishways
12 log jems, 4-17 None Remove
(4 dgifficult,
3 impassable)
fermany Creek Log Jem end low falla 9 None Remove
Falls Creex Falls 40 "~ None None; too Emall above
Coal Creek 3 Falls 3=-6 None Reduce by blasting
Double falls 12+8 None Survey above to deter=

mine velue and need




TABLE OF OBSTRUCTIONS AND DIVERSIONS

Neme or Type of Hoeight Existing Recommenda tions
Neme of Stream Obstruction or in Proteotive
Piversion feet Devioces

Improve larer fshway;

ini;ﬁglﬁivo;rir Fnils & Fower déﬁ 12,'3 Fish;ay
inspect diversion and
soreen if necessary
Kalama Falls 25=30 None Survey upper portion
of river
Little Kalama River Falls b Nons Blast out; survey above
Lewls River Ariel Deam 240 Fish traps
& lift
Fast Fork Lewis River Lucia Falls 14 None Cons truot fishway
8 falls 4 to 9 None Blast out or ladder
Horseshoe Falls 18 None Construct fishway
2 log jJams 20, 10 None Remove or keep passable
Sunset Falls 16 None Survey above
Rock Creek (26A-5) Falls 5 " None Blast out
~opper Creek ~ ralls 18 None Survey above
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TABLE OF OBSTRUCTIONS AND DIVERSIONS

Neme or Type of Height Existing Recommenda tions
Fame of Stream Oba truction or in Proteotive
Diversion feest Devioces
—— — ———————————
Cedar Creek (26B) Falls 7=-10 None Improve passage
Culvert None Tnstall baffles
Beaver dams & Jams 36 None Remove or breach at
spawning perilods
Salmon Creek (27) 3 beaver deams and 3-8 None Remove or breach dur-
3 log and debris ing spawning runs.
Jams Remove log Jems
Mill Creek (27B) Brush jam 7-10 None Remove
Washougal River Salmon Falls 8 None Fishway
Washougal Ranger 25 None Survey above
Sta. falls
8 falls and casocades 7-15 None Survey above
Lacemas Creek Falls 70 None None
Camas Paper Co. dam 30 None None




TABLE OF OBS TRUCTIONS AND DIVERSIONS

Neme or Type of Helght Fxis ting Re commsndations
Neame of Stream Obstruction or in Proteotive

Diversion feet Devices
Little Washougal River Sawmnill dem 18 None Breach or remove

Camas Water Co. dam 4 None Survey above
Canyon (or Cougar) Cr. 2 falls 15,015 None None
West Fk. Washougal R. Falls 18 None Survey ahove
Texas Creek Falls 9 None Survey above
McCloskey Creek Falls 8-10 None Survey above
Dougan Creek Falls Tmpassable None None
Stebbins Creek Falls Impassable None Inspect above
Prospector Creek Falls 28 None None

Rodney Falls Impassable None None

Hardy Creek
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TABLE OF OBSTRUCTIONS AND DIVERSIONS

Neme or Type ol Height Existing Recommendations
Name of Stream Obstruction or in Proteoctive
Diversion feet Devices
Ramllton Creek Falls 8 None Survey above at
spawning time
Rock Cresk Series of 7 falls 65 None None
Falls 25 None Rone
Nelson Cresk Falls Impassabls None None
Carson Creek Falls Impassable None None
Wind River Shepard Falls 4, 13, 12 None Construot fishway
Casocades and falls 4=-10 None Fishways, or reduce
by blasting
Little Wind River Falls; log jams 8 None Remove worst log
Jjams below falls.
Bear Creek Falls 18 None Survey above falls
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TABLE OF OBSTRUCTIONS AND DIVERSIONS

Neme or Type of Helght Existing Recommenda tions
Name of Stream Obstruction or in Proteoti ve
Diversion feet Devioces
Panther Creek Log Jams; 4 falls 65 to 10 None Remove log jams
below falls
Cedar Creek (40D-1) 3 log jams 6, 9, 6 None Remove log jams
and survey above
Trout Creek Forest Service dam 20 Fishway None, if ladder 1is
operated properly
Forest Service dam 6 Fishway and screen  None
Trapper Creek Debris jams 6 None Remove
Falls Creek Falls Impassable Nons None
collins Creek Falls Impassable None None
Dog Creek Falls Impassable None None
Little White Salmon Falls 37 None Survey above
River
White Salmon River Northwestern Elec. Co. 100 None None at present

dam
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TABLE OF OBSTRUCTIONS AND DIVERSIONS

Neme or Type of Height Existing Recommendations
Name of Stream Obstruction or in Proteotive
Diversion feet Devioces
Catherine Creek Falls 10 None None
Major Creek Falls 10 None None
Klickitat River 5 Falls (lower gorge) 6, 6, 4, T, None Fishways
14
5 cascade falls and None Survey all above
impassable log jams above lower 30 miles
West Fork
Silvies or Silvia Cr. Falls Impassable None Survey
Little Klickitat River Falls 10 None Survey above
Spring Creek (4BR-3) Falls 35 None None
Outlet Creek Falls 50 None None :
Mte Adams Sawmill 8 None None
dam (abandoned)
Big Muddy Creek Irrigation dam ? None None
West Fork of the Series of 4 falls 29 (total) None Survey stream

Klickitet River
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LIST OF STREAMS

Page
17 Cowlite BLYBr cvaesusnancnssssccaannasesssrssssnsonscstacns 61

A CowemBn RIVEr cascacscecsesesccsssssasssccccasnnneans 62

(1) GOble Creek cecsccscvsssvssccsssssscsacassscs 63
(2) Mulholland RIVEr wewesssceccecsasccscvcscscss 63
(3) Balrd Creek eescccocsescesnssessncncnnnsss 63

B Ostrander Creek ccsssscsssesevsscosecsssesssssesscoss 63
(1) South Fork of Ostrander Creek scscsssceseses 64
C Arkenses Creek sescecsscscsscencssencsaresssnsasanven 64

(1) North Fork of Arkansas Creek escessescascss 656
(or Dobson Creek)

Ae Baxter Creek 000 AdS0EEREORRESRBEROBE 65

(2) South Fork of Arkanses Creek secsscscscccse 65
(or Soantigrease Cr.)

2. Monahan Creek csesscccsscssacacsvssnss 65
De Toutle RIVOr csccccesssscecvccscsnsncsansssncssnnas 66

(1) OQutlet Creek ssevssseassasnscnseerernresansns 67
(2) South Fork of Toutle RIver scvecccsssccasasse 67

8s Unnamed Creek seeceesscscsssssssscans 68
be Unnemed Creek oseccsoescescvcassasans 68
Ce JOIMBON Creek osssscesccsssccsscoacacs 69
d. Jordan Creek ssenocEccsessrsnORt RS 69
Ge Thirteen Creek scssccccsssccsssscscss 69
fo Eighteen Creek seccecessscssssssssssscs 69
Be T*Qnty Creek segeeeoenesveetevasRRe 69
h. Big “°1f creﬂk PeeenetBOodsvAcosORBEA 69
i. Whitten Creek sscescscsssesccssssesss 69
J. Bear Creek cessccssscsscscscscscasscs 69
ke Hkrrington Creek sevsscescscesncssscns 69
1. Trouble Creek cssesssssssccssscssass 69
Me Nbrth Branﬂh Seco0o0gENERENOOPROOREN 70
* 1. Disappointment Creek
ne South Branch ecssecsveesssssssscssss 70

l/ Those streams marked with an esterisgk are wnsurveyed minor tributaries
with a Ftarrier or fluctuating flow. They are not described in the text but
are retained for cheock list purposes.
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(3) Middle Fork of the Toutle RIVeEr sssssscsesse 70
(4) Green RiVer sssesccccssessccsscssscscancsns TO

as Dovils Creek ssesescscecscsasessccssss 7n
bs Cascade Creek csessvscccssssssssssccas Tl
0o Flk Creek scesesssvsssscassassscsssssns ("
de Shult! cnek 2000080008000 TRRRPRRRES ?1
Be Trade Dollar Creek eccscssessescnsassse 72
fo Miners Creek sescssscsvsscsnnsccsocnss 72

(5) Alder Creek cssssesscsensssecscsanssscsssne 72
(6) Hoff'stadt Creek ocssseccsscsccsncessnovannss T2

Ay Beﬂ.r creek 90 CC 0 RECONRRRNBRODERRPORRRS 73
be COW Creek cesssccccscssssssssssssscssae 73

(7) Deer Creek sevescssscsscvanassocessossssnsssn 73
(8) Jaockson Creek ceecesscvcscsscscssevsssscssss T4
(9) Elk Creek cscccccssscssvsssssascsssatsscssse T4
(10) Miradﬂ. crﬂak S0ednescantdsnesNoBERARRIOOEEDS 74
(11) Castle Creek cocoesvscocssassccvcscsncsccsss 74
(12) Coldwater Creek ccscecsccsccncsccssssssensse 76

as South Fork of Coldwater Cr. ssvncasee 75

(13) Studebeker Creek sscceenssevsccsssccsnnssse 78
(14) Spi.ri.t LBKE seaevesecscscsscnssesssvsncsecssns 76

Be Bear Creek sscccesssssssossssssssscns T
be Margaret Creek ocecossossssocovssssnesss 7

Ce Unnemed Creek oeesscscssscscavsscscsss
de Hannony Falls Creek asceccscsccccsrsenass 77
Ga Cedar Creek sscocesssscccsscensosssss T
e Donny'erOk Creok oesesesvcsscesescnsss 7
Ee OIBtu. Creek oceescevscessessssosesssnsesnsssssnnss Yild
(1) Sﬂll‘ater Creek 209200008508 000000FRs00BESRS 78
Be Brim Creek ecsscsvsesscssvcosssssscscons 78

* i. North Fork

be campbell Creek osecssavccccnsssssnsene 78

i. Decker Creek Sesesenccscssqoseenae 79

(2) Unnamed Creek sesscocsscsscessssccascnossnse 79
(5) Ferrier cr. [ E I E R E RN N NS N E N R U NN NN R NNERENNEN N 79
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Ge

He
I.
Je
Ke

La Cemas Creek 0000000000000 000000800080D000OD
(1) Ayell or Bear Creek ccececcscessvocccenss
Salmon Creek ocecssesssevssccnnsscsnsasssesssnase

(1) Little Salmon Creek ceccscescccsssssecses
(2) Cedar Creek sececsssccccssssssscncesnasoe

* a., North Fork

Mill Creek (or Rurd Cr.) ®e000000000000000000800
linston cr'ﬂk P00 SRS ONOD 0RO ORNNE0B000DR0S
nickitlt crﬂﬂk 0000 TSSOSO 0R OO NSRS RRBOOBROR
Tilton RIver scssecssssssssssscssccscsscssesssnse

(1) Clnnabar Croeek occcccscsssscssssssssssscee
(2) Bear Oa.nyon Cre6k escccscsscsassssesssssen
(3) Alder Cre@k cssscesccesessssssvsssssacsns
(4) North Fork of the Tilton River cceccessss

8s Jofferson Creek esccscsssssesscceses
bPe Bromo Creek cssscecsccssvscssncsene
0¢ Fisher Creek scevcccscsscecsnccsnse
de Wallnnding Creek ocovevscssasccssasse

i, Tumble Creek ceceaccsvssssesee
@« Otter Creek occccvcvccossscsssccccss
f+ Rockies Creek ecessscsssscesssssssee
Be Jesse Cre6k ossscscscsscvsssscsscnss
he Winnie Cresk ccceccccesvesscsacseses

(5) Highland Creek osecveescacsccssssonssonccss
(6) Davis Lake Credk ssceccscescsascesscccsas
(7) Connelly Creek 2580000000 000POSRORORRARS
(B) Mines Creok oscvecvscsvccescsssvassccscnnse
(9) East Fork of the Tilton River scesccccsse

a: South Fork of the East Fork .cccses

(10) Nineteen Creek sicsececcaccscecsnscscsasne
(11) West Fork of the Tilton River ecsscscsnsse

Bs COON Cre@k sesecscessscccssccsscncs
i. Snow Creek sesseececsscscsss
bs Eagle Cresk eescccssesesscssccssscas
1. Trout Creek cscecscsscsasccss

ii. Soos Creek estescenssesenene
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Sulphur Creek S0 PP PPEPNENS RIS ROITORPERIRIOROED
Shelton Creok sescsecsascsscccsccsnsscssssssavesssansl
lLanders Creek cscecssscscscsstnsstscnssscacscnasas

(1) WakewaSis Creak ;..Dl'l.l....l.l..t'..U...'I

Sand Creek SCVLNA00000ONDON0EREERPORRTIRRRAROODROOES
Staffen Creek S LA D PN ENNAPIROERIENEYRRR00etsnaen0S

(1) Tiden Creeslk S0 REtENNSRONPSIRERUBTOEDEBORORS
(2) Frost Crerk scescsessccecsssssscsscnnssacnce

Rainy Creek [ I R N R Y RN X ]
(1) Lunch Creek esseessccecncesscscescessasncsne
as FEast Fork of Lunch Creek ecsecssssccse

(2) North Fork of Rainy Creek sescssscscscscasnse
Paeterson Creek 00000 PP 00000 RNENE0RA0RORR0Rcianbe
Goat Creek PO 0PI BRGNS R00ERORP0RAOERD OB ERBEROS
Tumwater Cresk S0 S NNNEEPOSONIEOEERERNRTORIERBRERS
Cispus River R I I T I T T I I T I T
(1) Copper Canyon Creell ecesecssessccccsvrsssanas
(2) MArtz Creek ssesvevcscsvssssavsssssoncscesns
(3) Crystal Creek ccescscccocscsncssncescsncnsces

(4) Woods Creek SU BP0 0000 POR0RENGBOREBRORS

* 8s Ames Creek

{5) Iron Creek G0 OGN OO BRI ERENEROORBERRGS

(6) Nash Creek asscescsenssccasescsssssssncssanee
(7) Falls Cresk 0000000000000 0080 0080088 TEERTD
(B) Greenhorn Creek €000 0P 00O PO REREIBETCRBODODRE
(9) StUMP Creek eecesassonsssnnsncsssnscscsnsans
(10) Dry freek cocsvccecossessvescncscscsncnssans
(11) Niggerhaad Creek sessossncssccrcnsssssscnnse

e Highbridge Creel. scvsscccasssscecnsenne
be Lambert Creek B8 000000 0ENELSRRIRRBBG D
cs Galena Creek 0000000080000 03080008080
d. MCCOY CroBK ecesescnsesssssssncsssnsnne

(12) Camp Creek A Y R N Y XS )
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(13)

(14)

(24)
(26)
(26)
(27)
(28)
(29)
(%0)

North Fork of the Cispus RiVer seccsevscscssss

Be Tyler Cre8k ococescscesssssssssscsssssssce
b. Polk Creek [ RN NN RERNENNERNNENERERENNNXNNNNE NN NN
Ce Irish Creek seessssscesscscsccsccnscssane
de Swede Cre0k cescecesssssessssssssscssssae
(- 1Y Midgﬁt Creek ossvsccscosscsssanscssssense
fe Jaokpot Creelk osccsscecvsescccssscesssssae
ge Siwash Creek scecssccccccccssssencsasase
he Yozoo Creek (or Yoxoo Creek) 88scnssasee
i. Timonium Creek ecessscssscscsscesevscsnse

Horse Creek escssccescsscesscncscscsssnssnceccsns
Smoothrock (Or Slickrﬂuk) Creek tessocsnseneee
Blue Lake Cresk ccesessscccsccesesescsccscsnne
Jhniper Cre@k occcsscssssscccssvesnsssssesnsnes
East Canyon Cre@k .ccccscsccesscsccccsnvsnsene
Squuw Creek oscscssvssoncscsssssnsesssssssscane

Adame Cre®k .sessccscscvsassssscnsssssssssasene
s Sheep Cre@k cececcsscvscscevscsenccassses

Orr Cre8k occssessasscsecsssscsasvsessssssssactes
Cat Cregk ccovcssscccccnssssscsescsnsansssasse
fe MOUSE Creek covessscecsassesscsscssnsssnse

Muddy Fork of the Cispus River escessccasecses
*as Spring Creek

Pimlioo Creek cssscccvvevsvsscsnvsevanccsssnsnasn
Hidgny Cro6k cccecsesscscsscsscsscsscsossvense
‘bﬂl.y Creek ccocesccessscccsscscsascssvsnssns
Elk Creek coscescssscccssnsssssvosscnsnsssnanse
Chambers Creek cccsseecessscccsssesvvcnssssssas
thupt Lake Cro6k cccesccesssssccesssssssasssns

Goat Creek 8000 EE00 0000 REEN000C00ROPDRO0RSRRBY

¥ Sochooley Creek scessvesssscsavsssvocsssssscncnsssssansese

w Siler Creek 0000 000NN REORR0NNSRINNERONRP0000E0OR0O00P

(1)

Squira Creek .ccsscescsssscssvcnscssncssnassans

I Kim c“ek (AR LN A NN L R AR E R N A R R R AR A N R A R R R R R R R R N RN YN

(1)
(2)

Potors Creek cececccccsccvesncscccensnscscaons

Oliver Creek sasscccscsscosessssccnsssacncnsans
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Mill (or Millar) Creel ccsccccsssssvssssscessnconssnsss

Silver Creek PPNV N AN ENIRERROERNORIIRIOORRREOORE
(1) East Fork of Silver Cresk sscsscaccescessocss
Purcell Slough S eE 0D ON 0NN ONOsEETOPEDE00NADORO0EEENE

(1) Hﬂpkins Creok ocescsesscsssscesssnsonssscnas

Davis Creek P ES LI NIDEBNNEIETRNOPRERDPOOEE YRR SOdBeRROREE
Cunningham Creek osovsesescscscssasssssosescenasnsssssanse
Owens Creek scsasececsssssnncsssessnsssssnssnscsssssanns
Cougar Creek scovesscesssscscnssscccasssessssncssnvonse
Kilborn Creek secesscscsssscnssssncascnsssssnasnsaasanse
Garret Creek evsssssvssesssssescssnsasessscssasannssnens

Burton Creek SO BN SS NP RN PEO RIS TOIRINRIOIORTEREOERRRBOEDS
(1) East Fork of Burton Creek scessssesssssssese

Willame Creek S0 I0ANENNET 0RO ENODOOBRASNORNBOOBRPERORE
Dry Cresk 2000001000060 0000000000000008000CRRRBssRARBANSD
Smith Creek BEESS0O RGP ORIRPRRRRABROSEPREDARRBRRDRED
Johnson Creek Y Y R R R R R R R R R

(1) Glacier Creek POVBePOPAROOIOROOICROORIRPIODOS
* (2) Deception Creek
* (3) Middle Fork of Johnson Creek
« (4) Mission Creek
*« (5) Jordan Creek

Hﬁll Cresk BP0 000PPERNOPPROROPIRNOROODRINROTREOOUOROSBRER
(1) Hager Creek S0 P0IOOP N OOINODBORREBsNOEDEDES
Skate Cresk R R R R N R R TS
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(4) Rock Creek PeBPONOONOORBROL0ABORIETIBDOADORD
(5) Johnson Creek 00NN ANSOBIIIRN00CNRIBRBED
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Muddy Fork of the Cowlite River PPPCRCOPREIENIROOTRPOENGD
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PT Clear Fork of the Cowlitz River cesesesssesssncescsses
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THEZ SURVEY

The Cowlitz River is second in size only to the Willamette River
of all the streams tributary to the Columbia River below Bonneville Dam.
It has a drainage area above the lower 14 miles of 2,240 square miles,
and an average discharge of 8,443 second-feet. (U.S.G.S., Water Supply
paper No. 984). Excluding the lower few miles, it and its many tribu-
taries drain a rugged hilly country whose general inacesssibility allows
little interference with the spawning salmon. The region is not adapted
to fearming on & large scale, and therefore thers are few large towns along
the river's course. This 1s a decided advantage as far as potential
salmon production is concerned, for there has not been, and probably never
will be any really great demand for large socale irrigation or flood cone
trol projeots. With private power and Bomnneville power available to the
entire area there should also be little need for large power dams in the
future.

Nevertheless there have been several large projects proposed for
this river system, among them being two high dams by the City of Tacoma
on the main Cowlitz and an irrigation dem and diversion proposed by the
TUe Se Bureau of Reclemation for the Tilton River, one of the larger and
better salmon and steelhead producing tributaries. There are also two
multiple~purpose dems listed for the Maln Cowlitz River by the U. S.
Armny Engineers. With the huge upper and mid-Columbia power and irrigation
expansions being made, it is felt that the streams in the Cowlitz system
are of sufficiemt importance to present and future fish production to
warrant a close scrutiny of all such proposed projects that would interfere
with the migration of fish in this area. Unless urgent need for them
oan be shown, a vigorous opposition to them may be expected from con=-
servation, commerciel and sports fishing organizations. The Cowlite
River system may very well be one of the future top ranking salmon
and steelhead breeding areas in the coumtry. Its future is rendered
brighter by the fact that, since lumbering operations have been con=-
oluded on much of its watershed, the blooking and damaging of the
streams is therefore mostly in the past, and rapid regrowth should
progressively check erosion and gradually inorease the minimum stream
flows. 2

The ruggedness of the terrain however has also provided one or
two detrimental festures for the streams in this system; nemely the
waterfalls and oasocades that block some of the streams, and the steep
gradients of most of the smaller streams that greatly reduce their
value to spawning salmon and steelhead. However, the survey has de-
termined that most of the smaller and steeper streeams that at first
had been considered valueless, actually had small spawning areas near
their mouths, and that these areas were often used to ths fullest
extent by silver salmon and steelheads It is therefore necessary to
include them all in a survey report on the aresas



This river system is the greatest silver salmon producing area in
the entire Columbis River watershed. Silver salmon fingerlings in large
'numbers were observed by the survey parties all along the margins of the
main Cowlitz and in nearly every acocesslble tritutary. It is also one of
the more importent spawning areas for fall run chinock salmon and steel-
head trout as well as for spring chinook salmon. Some chum salmon use its
lower tributaries, and the Cowlitz smelt run is famous.

The stream survey parties surveyed in detail a total of 82 streams in
the Cowlit:z system and inspected less completely scores of the smaller
tributaries. The surveyed stresms had an aggregate length of 794 miles,
of which 404 miles have been surveyed. The surveys were usually stopped
on reaching an insurmountable barrier in a stream. 1In the 404 miles sur=-
veyed there was a total bottom area of 9,780,000 square yards below
barriers and accessible to salmon, end an additional 660,000 square yards
above barriers and inaocessible at present. It 1s estimated that there
is mcoessible and suvitable sawning area for at least 75,000 pairs of
salmon below barriers, and spawning area for at least 7,000 more palrs
is known to exist above barriers, but is inaccessible at present. The
above figures do not include any spawning erea on the main Cowlite River,
whioh has not yet been thoroughly surveyed beoause it is usually so
olouded with glaoiml silt that observations ere possible only for short
periods during the winter or early springe

DESCRIPTION OF STREAMS

17, Cowlitz River: (July 29, 1937; Hanaven, Baltzo, Kolloen and
Lobells) This river joins the Columbia about

66 miles above the mouth, at Longview, Washington, and is one of the
largest tributaries in the State of Washington. Formed by the confluence
of the Clear Fork and the Ohanapecosh River, the mein Cowlitz is about

130 miles long. Its maximum flow was 139,000 cefes. On December 23, 1933«
I¢s minimum flow was 998 c.fs8. On November 7 and 8, 1935, and the average
discharge is B, 443 o.fe8s (U.S.G.S. records at Castle Rock,Washington).
Its headwaters inolude stresms from glaciers on Mt. Rainler, Mt. St. Helens
and Mt, Adams, and while this assures an adequate flow of water during the
summer monthe, the river is usually so turbid with rock flour and glacial
silt that visibility in the water is reduced to a few inches. Bscauss of
this condition, only the upper 1 1/2 miles between the Muddy Fork and

ths Clear Fork have besen surveyed in detall, although other areas have
been visited at various times by members of the survey staff. Lylng in

a broad valley that is regularly flooded in the spring, the lower Cowlit:
iz 80 wide and deep that tug boats are able to tow log rafts to a point
above Castlerook, some 20 miles above ths mouthe In its midassotion it
flows through a deep rocky canyon, at the head of which, about 850 miles
above the mouth and just below the mouth of the Cispus River, there is

an 8 foot falls that is paasable with difficulty and should be removed.
The pools below the falls were formerly favorite sports fishing and
snagging places for salmon, steelhsed, and sea=-run cutthroat trout.
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The main stem of the Cowlitz is primarily of importance as a
migration route of anadromous fish. There is, howsver, considerable
spewning area in the main stem for both chinook end silver salmon.

17A Coweman River: (September 20-22, 1936; Suomela and Jobes. Lower
18 miles inspected October 5, 1945; Silliman.)

This stream enters the Cowlitz River 1 mile above the mouth, near Kelso,
Washington. It is 33 miles long and 25 1/2 miles were surveyed. It was
80 feet wide, and had a flow of 50 cefes. during the very low water
period of 1936. Resting pools average 10 per mile, and the water temp=
erature was betwean 50° and 61° F. A measured flow of 84 g.f.8. and a
temperature of 50° F, was obtained by Silliman on Ooct. 5, 1945 at a
point 7 1/2 miles above the mouth. Pollution in the form of domestio
sewage and barnyard waste was found, but was not in suffiocient quantities
to affect fishe In its lower 4 miles the river flows through dyked low-
lands, is usually turbid and, since much of the bottom consists of mud
and sand, there is little available spawning area, especially in the
lower 2 milea., The next 11l miles are in a rather narrow valley that

is oanyon-like at interveals and has & moderate gradlent. The most ex-
tensive spawning areas are in the 8 mile stretoh below the confluence
of Mulholland Creek. In the upper 10 miles surveyed the valley is

much narrower, the gradient steeper, and the spawning areas are of
decreasing size and value, although there are good rifflea found through-
out most of the stream.s A low frlls 5 miles up stream, and another

at 12 miles are reported to hinder fish movements and should be
eliminated. Twenty miles upstream, and 3 miles above the confluence

of Mulholland Creek there is a 9 foot falls that is a low water barrier.
Since this limits the migration of spewning salmon in the fall of the
year, it should be made passable. There is spawning arsa available
below this falls for at least 5,000 pairs of salmon, Upstream 23 1/2
miles there is an abandoned splash dem-38 feet in height that is a
total barrier, and a second similar abandoned dem is located less than
2 miles farther upstream. There ars spawning areas that ocould be made
avallable between the 9 foot falls and the first dem for at least 400
pairs of salmons The remainder of the main river and its tributaries
should be surveyed, and the dams studied to determine the best method
of making them passable. A pgood run of fall chinook still uses this
river, as does a small run of silver salmon, A run of steelhead is
reported, and a few chum salmon are said %0 utilize the lower portion,
but the available spawning areas are definitely underpopulated at
presente Four hundred end seventeen fall chin~ok and 2 silver sclmon
were counted below the falls by the 1936 survey party, and %0 live and
1726 dead salmon, nearly all of which were believed to be fall chinook,
were counted in a 16 mile stretch below ‘the falls on October 5, 1945,
by Re Ps Silliman.
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17A-1 Goble Creek: Tributary to the Cowemen River 7 1/2 miles above the

~  mouths No data were obtained on this 8 mile long
stream except a report of a dam 3 1/2 miles above the mouths It should
be surveyed.

17A-2 Mulholland Creek: (September 23, 19383 Suomela and Jobes,) Enters
the Coweman River approximately 18 miles ahove
the mouth. It has a total length of 7 1/2 miles, of which the lower

1 :5/4 miles were surveyed to an impassable 30 foot splash dam. The stream
width is 45 feet, its average depth 6 inches, its gradient moderate to
fairly steep, the water level fluctuation 10 to 12 feet, and the water
temperature was 54° F. There were no diversions or pollution noteds An
11 foot high falls 1 5/8 miles above ths mouth is a low-water barrier and
difficult to pass at any time. Debris jams are present in the streem.
There is a preponderance of bedrock and rubble that is too large for good
spawning use, and such spawning areas as do exidt are usually confined

to small patchea. A small run of fall chinook enter the river, but only

3 were seen by the survey party. No reports could be obtained on a
possible steelhead run. The stream has little knmown value to salmon.

A survey should be made of the remainder of the stream to see if it is of
sufficient value toc warrant removal of the barriers.

17A-3 Baird Creek: (September 23, 1936; Suamele and Jobes.) This small
T~ stream enters the Coweman River 23 miles above the
mouths It is 5 miles long and hed a flow of 1 to 2 o0.f'e8s The lower
portion lies in a flat meadow and has a mud and sand bottom but the upper
section is very steep and there is only a small amount of spawning rubble.
Although the stresm is probably of little importance, it should be surveyed
during spawning periods. A dam is reported approximately 1 mile above
the mouth.

17B Ostrander Creek:; (October 31 - November 1, 1936; Baltzo and Jobes.)
Thie stream, tributary to the Cowlitr River
approximately 7 miles above the mouth, is 10 miles long, of which the
lower 7.2 miles were surveyed. The lower 2 miles are bordered by farm
lends, and the remeinder by brush covered hills. The gradient is mod-
erate but a freshet rise of 3 to 6 feet is indicated by debris on the
banks. At extreme low water the flow was 4 c.f.8., at a point 1 mile
above the mouth, and 2.2 o.f.8., at the terminus of the survey. Poll=-
ution in the form of domestic and barnyard wastes ooourred at intervals,
but apparently did not affect fish, Water temperatures were between
38° and 49° F, and resting pools average 22 per mile. An irrigation
dam located 1.6 miles upstream formed a low water barrier, but this
obstruction has since been reported to have been removed. There are 3
cascades between 2.3 and 3 miles ebove the mouth that are low water
barriers, and diffiocult to pass at other times. Also present are 22
beaver dams, 7 of which are low water barriers, and 10 log jams. The
latter may be barriers at times, as no passage for fish could be found
through them. This series of barriers has rendered all but the lower
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2 1/3 miles of the stream inaccesaible %o spawning salmon. The bottom

in the lower 1/2 mile is of mud end sand. There is spawning area above

for at least 500 pairs of salmon, the best areas being located between

1/2 and 2 miles above the mouth, and in the upper 2 miles surveyed. The

mid section has mainly large rubble. Smell runs of dog salmon (not verified)
and silver salmon are reported to enter the oreek in the fall. Fair

runs of fall ocutthroat and steelhead trout are also present.

17B-(1) South Fork of Oatrander Creek: (October 31, 1936; Baltzo and
Jobess) Tributary to Ostrander
Creek about 3/4 miles ebove the mouth, the streem is 6 miles long and the
lower 2 miles was surveyed. The watershed has been logged, and is now
covered with brushe A diversion dam 2 feet high is located 300 yards
above the mouth. This diverts all or nearly all of the water during low
water periods for a sawmill pond and for the domestic water supply of the
town of Ostrander, Washington. Fish have besen reported in the pond. The
unascreened diversion flume is a real hazard to downstream migrating
fingerlings, and should be soreened. There is a log and debris jem a
short distance farther upstream and an 8 foot falls 0.6 miles above the
mouth is a total barrier except during short periods of high water in the
spring. There are numerous beaver dams that form low water barriers in
the upper portion of the streem. A few fingerling salmon were seen in a
pool near the mouth and a small run of dog salmon is reported to spawn
below the falls when thers is enough water permitted to pass the dam.

A few sea-run outthroat ere also reported in the fall. A flow of only
2.2 0sfen, was measured near the mouth, during the abnormal low water
that prevailed at the time of the survey. Until the barriers are removed
or by-passed and a oonstant flow of water maintained, the stream is of
little value to migrating fish. There waa sufficient spawning area ob-
served for about 100 peirs of salmon in the section surveyed.

17C Arkansas Creek: (May 22, 1937; Hanavan and Lobell.,) This stream
enters the Cowlitz about 15 miles above the mouth
near Castle Rock, Washington. Formed by the confluence of the North and
South Forks, the main Arkanses is only 2 miles long and was all surveyed.
It flows through a wide valley dotted with farms, and is entirely slough-
like, with a mud and sand bottom of little or no value to salmon and trout.
It is 60 feet wide and several feet deep. Heavy seasonal rains draining
into its tributarjes cause a fluotuation in water leval of 8 to 10 feets
There were no barriers or diversions, and the only pollution was a small
emount of domestic sewage and barnyard waste. The water temperature was
52° Fs Silver salmon and steelhead run through it to spawn in its tri-
butaries. Fall chinook have been reporteds Its numerous deep pool and
eddy sections ere afforded good protective cover. These sections are
ideal nursery grounds, and numerous silver salmon and steelhead finger-
lings were observed feeding in them.
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17¢-(1) North Fork of Arkeanses Creek or Dobson Creek: (May 24, 1937;
Hanavan end Lobell,)
Approximately 6 1/2 miles of its total length of 10 miles were surveyed.
The lower 3 miles of this branch flows through a flat lowland between
earth banks 10-185 feet high, and heg a mud and sand bottom of 1little walus
to spewning salmon. The gredient inoresses in the next 2 1/2 miles, and
in this stretch there is spawning gravel for et least §00 pairs of salmon.
Several brush jams are diffiocult to pass, and a log jem at the end of the
survey was believed to be impassable, except perhaps during brief flood
periodas The hills in the upper watershed have been denuded by logging
operations, and uninhibited surface run-off has oeused considerable
ercsion, which in turn has omused silting of the spewning beds with de-
trimental effecots on fish production. The atream could be improved by
opening the brush and log jams. A small run of silver salmon end steel-
head ies reported, and silver fingerlings were observed. There also may
be a few fall chinook. Baxter Creek is the chief tributary. It had a
flow of 3=4 o0.f'e8., but 15 Too precipitous to bes of much value to fish.

17¢=(2) South Fork of Arkansas Creel or Scantigrease Creek; (May 22-23,
= 1937; Hanaven
and Lobell.) About 7.3 miles of a total length of 9 miles were surveyed.
The stream is similar to the North Fork, but the watershed erosion is
less severe, and silting of the spawning beds is much less extensive.

A flow of 17 oc.f.s, was recorded 3 1/2 miles above the mouth. Resting
pools average 28 per mile end the water temperature was 55° ., The

lower third of the stream isclough~like and of little value, but the
middle third has a moderate gradient and some excellent spawning riffles.
There were no dams, diversions or pollutions In the lower 3 miles a
total of 8 log and brush jams were found. These jems were believed to
be passable with some difficulty at most water stages, but should be
removed. A good run of silver salmon end steelhead exists, and a large
number of fingerlings of both specles were seen. The stream appears

tc be a good salmon producer, with a pgreater potentisl value than the
North Fork, and could accommodate at leest 1,000 pairs of fish.

17¢=(2)a Wonahan Creek: (May 24, 1937; Lobell.) Joins the South Fork
about 2 miles above the mouthe The total length
is 7 miles; the lower 1/2 mile was surveyed to a series of 3 cascade falls
with a combined height of 18 feet that is impassable to fish. The

streem was 20 feet wide, and had a flow of 16 oc.fess Silver salmon

spavn below the falls and fingerlings were observed. Since there is
additional aspawning area above the falls, the remainder of the stream
should be surveyed to determine whether the falls should be made pass-
ables Resident trout are present and the stream is well fished by

spor tsmen.,
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17D Toutle River: (September 13-19, 1936; Hanavan, Whiteleather, Suomela
and Jobes. Inspected at various points 1940=43 by
Bryant, Parkhurst, Frey, and others.) This large stresm flowas 52 miles

from its point of origin in Spirit Lake to its oconfluence with the

Cowlitz River ebout 17 miles ebove the mouth of the latter, and has

been completely surveyed. A few older maps designate the portion asbove

the mouth of the South Fork as the North Fork. The drainege area of the

two forks is 474 square miles. The river is 135 feet wide and 4-5 fest

deep at its mouth, and about 25 feet wide below the Spirit Lake outlet.

The gradient averages 20 feet per mile for the lower 15 miles, and

graduvally increases to an average of 151 feet per mile in the upper 8

miles, A constant water supply is assured by melting snow on Mb. St. Helems,
and lake storage. A mean flow of 1700 to 4500 o.f.8. Ocours from

December to May, with the flow from June through November usually being
between 360 and 700 cefess (Us2.G.S. records.) The watershed is hilly

and mountairnous, and has been logged off except in the upper portions.
Logging operations are still being conducted below the Columbia

National Forest boundary. A fluctuation in water level up to 20 feet

occurs in the narrower channels, the run-off being accellerated by

dredging, channel straightening, and the removal of log jems. This

has been done to prevent damage to the hlghway and bridges. Resting

pools average only 3 per mile. Water temperatures were betwsen 48°% and

542. On March 15, 1944, the following water temperatures were recordeds

41" and 38.6% at the two lower highway bridges, 42,5° just above Alder
Creek, 40° above Studebaker Creek, and 35° at the outlet of Spirit Lake.

No pollution or diversions were found, and the only obstacles to the
movement of fish in the river are 2 small dams just below the lake

outlets The upper rock and earth filled dam, known as Coe dam, is

only about 2 feet high The stream had cut a channel around one end

of the deam, but when it was examined in September 1940 by Parkhurst and
Bryant, it wes found that the channel was blocked by large bouldere and rock
fill from recent highway conatruotion. At low water stapes 1t was a barrier
to upstream migrating salmon since all of the water was seeping through
crevices too emall for such fish to get through. It is not m barrier during
high water periods, for steelhead were ohserved spawning in small tributaries
to the lake in the spring of 194l. Both dame should be breached, pro-
vided with fish ladders, or removed entirely. A log Jjam below the lake
should also te removed. There is spawning area in the main Toutle River

for many thousand salmon and, unlike many of the larger Columbia River
streams, the main stream is used to a considerable extent for spawning.

In the more rapid seoctlons spawning is confined to patohes below large
boulders, but extensive spawning areas in the lower mile near the mouth

of Outlet Creek, and in the vicinity of Coal Bank bridge are still utilized
in part, mostly by fall chinook, as are other random areas to the confluence
with Deer Creek azbout 32 miles above the mouth. The section from Deer Cresk
to about & miles below the outlet at Spirit Lake is heavily charged with
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rlacial 8ilt in the late summer and early fall months and no svawning was
observed there, although the section was checked for spewning in 1938.
With reasonable deduction for the unfavorable effect of swift current,

and deep stratches, 1t is believed that there 1s spawning area in the main
river alone for st least 5,000 to 10,000 pairs of salmon. Silver salmon
are said to spawn mainly in the first 2 miles below the dem in the leke
outlets Former runs of chinook, steelhead and silvers were reported to
have been large. At present there are comparaitively small runs of fall
chinooks and silvers. A small run of spring chinooks are known to spawn
in some tributaries, notebly Coldwater Creeke Steslhead spawn in the
tributary headwaters in the springs Reduction of the former mms may have
heen due in part to lopging motivities and aport fishing. With logging
overations now confined to the upper tributaries, a rehabilitetion propram
seems possible,

17D=(1) Outlet Creek: (September 14, 1936; Hanavan and Whiteleather,)
Enters the Toutle River 12.7 miles above the mouth,
and extends for approximately 2 miles to its source in Silver Leke. The
lower 1 3/b miles was surveyed. Its valley is narrow and cenyon=like, and
surrounded by brush-covered, burned and logged-over land. The stream is
11 to 21 feet wide, has mn moderate pradient, and the flow is determined by
the level of Silver Lake except during periocds of heavy rains. Silver
lLake is bordered by mores of lily pads and is populated by bass and other
warm water fishes, although a few trout are also reported. Suitable
spawning rubble is present in the creek but, due to the Emall size of the
stream, it is only sufficient for a few salmon. No pollution, dems, or
diversions were found. A log jam 300 yards above the mouth would be very
diffiocult to pass, except during high water, and should be removed. A

few silver salmon are said to use the stream, but none were sesn.

17D=(2) South Fork of the Toutle River: (May 22-27, 1941; Frey and Bryant.)
Enters the main Toutle about 13
milee atove the mouths Twenty three miles were surveyed of the totml
length of 28 miles. The drainage area is 120 square miles. The maximum
discharge was 6,770 c.f«8. on December 19, 19841, and the minimum discharge
of record was 68 cefes8s On August 18 and 19, 1940 (U.S.G.5. records).

The stream 1s 80 to 90 feet wide in the lower 5 miles, and 9 feet wide in
the upper few milegs Its gradient averages 55 feet per mile in the lower
156 miles, increases to over 120 feet per mile in the mid section, and is
over 500 feet per mile in the upper 4 miles,s Water temperatures were
between 46° and 59° F., with a diurnal fluctuation of 11° F. observed.

A temperature reading of 42° F. was obtained near the mouth on March

15, 1944, All of the watershed except the upper section has been logged.
The only habitations are in the lower 3 miles, and there are no roads,

or even pood trails above thet point.
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It is believed that in some years salmon may pass over much of the
spawning area in the lower 2-4 miles, continuing their migration to spewn-
ine areas farther upstream, since water temperatures somewhat high for
salmon may occur in this lower section in the summer and early fall of
some years. A 9 mile stretch of cenyon beginning about 5 miles above
the mouth is inacceasible to fishermen except at low water periods. In
this canyon there is a sucoession of well protected deep resting pools
averaging 15 per mile. Excellent spawning areas are present at the
lower e¢dge of each pool end at the head of the riffles below. The
current at the lower ends of the riffles is invariably too rapid for
spavninge There is additional spawning in the rext 6 milea above the
canyon to a forkas, but the resting pools are much smaller. The upper 4
miles surveyed were on two branches following changeable courses
through an outwash rubble plain at the foot of Mt. St. Helens. The
rolling stones and general unstability of the rubble in this section
make it unfavorable for successful spawning, and even native trout were
not found there, although they may be present during the summer months.

Small runs of fall esnd spring chinook were reported, but no salmon
were sesen by the survey party, although it was probably too early for
adult spring chinooks, A small run of steelhead is present, and 9
adult spawners were counted in the canyon section, while others may have
been present in the deep pools. Rainbow trout of sll sizes wers seen in
the lower 16 miles, and outthroat are reported. The totel bottom area
was estimated to contain 625,000 square yards of which 92,000 square
yards was suitahle spawning rubble. This is enough for several
thousand salmon, and very little of it is utilized by the present small
runss The watershed has already been logged, the stream is well removed
from the influence of ocivilization, and there is neither pollution
nor obstructions. The present value of its fine holding pools and
spawning riffles can therefore be meintained without additional im-
provement costs 80 that the stream presents a splendid opportunity
for restocking on a lerge scale,

The following tributaries were inspeoted on May 22-27, 1941, by
Frey and Bryant, and found to have little value to spewning steelhead
and salmon. A few steelhead and silvers however may spawn near their
mouths. Mileage given is the distance of their confluence above the
mouth of the South Fork. Other tributaries with a flow of less than
1l c.fe8. are not listed.

17D=(2)a Unnamed Cr.: Enters 1/% mile ups is 6 miles long; and should
be surveyed at spawning time.

17D=(2)b Unneamed Cr.: Enters 500 yards bslow Johnson Creek. It was

7 feet wide and had a flow of 3-5 c.f.8., but
would probably be too low for use by salmon later in the season,
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17D-(2)c Johnson Creek: Enters 3 1/2 miles upstresm and had a flow of
15 c.fe8. Its channel is badly choked with
logging debris end it 1s of little value in its present condition. It
might be improved,

17D-(2)d Jordon Creek:; Enters 5 miles upstresm and is about 15 feet
wide et its mouth, and had a flow of about 16
0sfe8e The bottom near the mouth was largely of bedrock and sand,

but the streem should be surveyed.

17D-(2)e Thirteen Creek:; Enters approximately 6.7 miles upstream, is
8 feet wide and had a flow of 10 oc.f.8. It
enters from a narrow, steep-walled valley, and has a series of boulder
cascades near its mouth. Very little of this stretch could be used
by salmon. It should be surveyed farther upstream.

17D-(2)f Eighteen Creek; BEnters 7 miles upstresm and had a flow of
B to B8 o.fe8s This stream is blooked by
an impassable falls 60 yards above its mouth.

17D-(2)g 1wenty Creek: Enters 8.2 miles upstream, is 6 to 7 feet

= wide, had a flow of 5 cefe8. An impassable
falls 6 feet high is looated E0 yards above its mouth. The strsam
should be survsysd above the falls,

17D-(2)h Big Wolf Creek: Enters the South Fork 400 yards above the
= mouth of Twenty Creeke It is 8 feet wide, had

& flow of only 5 cefes8., and is probably of little value to asalmong

but should be surveyed.

17D-(2)1 Whitten Creek: Enters 12 miles up, is similar in sirze to
Big Wolf Creek, but is blocked by an impass-
ables 30 foot falle 250 yards upstream.

17D-(2)3 Bear Creek: Enters 13.3 miles upstreem at the head of the
" oanyon on the South Fork. It is blocked by an

impassable falls 10 feet high, loocated 460 yards ebove the mouth, and

has little accessible spawning area. Its flow was 156 to 20 oc.f.8.

17D-(2)k Harrington Creek: Enters 14.4 miles upstream and is about
6 feet wide. It is too small and shallow
to be of any value except possibly for a few fish near its mouth.

17p-(2)1 Trouble Creek: Enters 16.3 miles upstream. It was ten feet
wide and had a flow of 15 c.f.8. The grad=-
ient in the lowest 1 1/2 miles is about 350 feet per mile. It was
surveyed for 500 yards and found to be too steep and to have toc much
large rubble to be of any real value to salmon,
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17D=(2)m&n North and South branches: Inoluded in the main report on
the Toutle River each branch is
10-20 feet wide, but much of the bottom rubble is unstable and wmsuited
for spawninge, The lower portions might support a few steelhead.

17D0-(3) Middle Fork of Toutle River; Enters just above the South Fork,
It is several miles long, and

should be surveyed.

17D-(4) Green River; (May 13-17, 1941; Frey and Bryant.) This large
= stream is tributary to the main Toutle River 28
miles above the mouths Of a total length of 32 miles, 26.3 were sur-
veyed to the impassable Black Falls, It is 90 feet wide at the mouth,
and 36 feet wide at the falls. Its flow was 24] c.fe.8. There were
no dems, diversions nor pollution. The gradient averages 75 feet per
mile, the current being fairly fast throughouts There are numerous
beaches and benohes along the lower 5 miles, but the uninhabited
valley soon narrows to a rugged ocanyon over 1,000 feet deep in the
mid seoctione It again widens slightly in the upper 14 miles. The
lower half of the watershed has been logged off, but operations by
the Wyerhauser Company are continuing above., The upper 15 miles are
in a national forest, and its unspoiled watershed assures a good water
supply. Seven miles above the mouth end just above Weyhauser's Camp
#7, a large rock splits the stream into two chamnels, the main left
channel having a 6 foot falls at the lower end and a 2 foot falls
above. These falls are passable with some difficulty at low water
periods and here the migrating fish oan be observed and counted if
desireds At 20 1/2 miles above the mouth is Blg Falls, a total
barrier with a 12 to 15 foot drop over a receeding rock ledge. At
the end of the survey, 5 1/2 miles farther upstream is Black Falls,
which has two impassable 60 foot oascades in a rooky gorge. The
best spawning areas are in the lower 6 miles and in the 5 miles below
Big Falls in the vicinity of the Soda Springs Forest Cabin. In the
855,000 square yards of total bottom below Big Falls there were
73,000 square yards of suitable spawning area available, or enough
to accommodate several thousand salmon., Seventeen thousand square
yards of suitable spawning area between Big Falls and Black Fells
are unavailable until Big Falls is made passable. There were formerly
extensive runs of chinook and silver selmon and steelhead in the
riveres At present fair runs of fall chinook and asilver salmon are
reported. These spawn mainly in the lower 6~7 milea of the stream,
although some fingerlings were observed at least 2 miles above Camp
Te Steelhead spawn in the main river from the mouth of Devils Creek
confluence (4.2 miles up) to Big Falls. Fifteen were counted, inolud=-
ing 1 dead spent mele, and several redds were seen by the survey party
in the 5 mile atretch immediately below Big Falls. Rainbow and out-
throat trout were also taken in this seotion, and fingerlings were
nunerous. Like the South Fork of the Toutle River, this rather remote
large stream sesms ready for a rehabilitation progream. Nearly all of
the tributaries should be surveyed during the fall apawning period in
order to get a true evaluation of the present runs,
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17D-(4)a Devils Creek: (May 30, 1941: Freys.) Tributary to Green
River 4.2 miles upstream. The total length
is 7 miles, of whioh the lower 1/2 mile was surveyed. It was 15 feet
wide, had a flow of 10 to 15 c.fe8 and a gradient of 90 feet per mile,
The water temperature wes 49° F. The stream occupies e narrow, brush-
choked uninhabited wvalley. A bed-rock chute 6 feet high located 360
yards mbove the mouth iz a low-water tarrier and difficult for the
passage of fish at other times. Large rubble predominates, and the
stream has little wvalue for salmon at present, although a few silver
salmon and steelhead are reported to enter and spawn in the poor
rubble below the falls. The remsinder of the stream should be sur-
veyed.

Eleven small, steep, and inaccessible tributaries with a flow of
3 to 6 cefess were observed between Devils Creek and Cascade Creek.
A few silvers and steelheads probably spawn near the mouth of each.

17D-(4)b Cascade Creek: (May 17, 1941; Bryant.) Tributary to Green
River 12,3 miles upstream, it is 6 miles long,
but only the lower 6500 yards were surveyed. It was 12 feet wide, had

a flow of 10 to 15 oc.f.8., and the gradient is approximately 250 feet
per mile in the lower 2 miles. It is mainly a continuous series of
casondes among small boulders and has little spawning rubble. No migra-
tory fish were seen or reported.

17D=(4)o Elk Creek: (May 15, 1941; Freys) Tributary to the Green
= River 14 miles upstream. The lower 500 yards
were surveyed out of a total length of 6 miles, It was 15 feet wide,
was flowing 15 o.fs8., and had a water temperature of 46° , It ocoupies
a narrow canyon beginning a short distance above the mouth and has a
fairly steep gradient. Four log jams and a 7 foot falls were passable
with diffioculty, and the U. S. Forest Service Ranger reported an im-
passable falls about 1 mile above the mouthe The bottom rubble is
minlylarge, and the scattered patches of suitable spawning rubble
could acoammodate very few salmon. A few 1 1/2 inch trout fingerling
were B8een. The stream should be inspected at fall spawning time.

17TD-(4)d Shultz Creek: (May 15, 1841; Frey.) This stream joins the
Green River 15.5 miles sbove the mouth. The
lower 500 yards of a total langth of 5 miles were surveyed. The

stream forks at 1/2 mile upstresm and is fed by 4 emall mountain ponds.
It was 20 feet wide, had a flow of 20 c.f.8+, and a gradient of 350

feet per mile. The water temperature was 459 F. A diffioult log jam

at 200 yards should be opened. Although this stresm has more good spawn-
ing rubble than most of the Green River tributaries, it can accommodate
only a few fish. A single steelhead oarcass was found 300 yards above
the mouth.




17D-(4)e Trade Dollar Creek: (May 15, 1941; Bryent.) Joins Green
River 18.3 miles upstream, and had a
flow of 10 o.fe8s A few steelhead might spawn near the mouth, but it
becomes too steep and rough a short distance above the mouth to be of
much value to migratory fishe.

17D~(4)f Miners Creek: (May 14, 1941; Frey.) Enters Green River
approximately 19 miles above the mouth. The
lower 1.4 miles were surveyed of a total length of 6 miles. It was

25 feet wide and had an estimated flow of 30 o.fe.s8. The gradient is
about 250 feet per mile and the water temperature was 41° F. Several
log jams, oascades and small falls were passable with considerable
difficulty, but this remote forest stream is the largest and best of
the Green River tributaries. In spite of its steep gradient, about
1/5 of the total bottom area is composed of suitable spaswning rubble,
with a2 total of more than 5,000 square yards ocourring in the section
surveyed. A small additional amount is believed present above the end
of the survey before reported falls end cascades make further passage
impossible. It is presumed that some of the salmon entering Green
River ascend this stream. There were 1l steelhead observed, several

of which were engaged in spawning aoctivities. The stream could be im-
proved by opening debris jams, enlarging the small pools below diffiocult
ocascades, and by restocking. It should be inspected in the fall of the
year to determine the extent of its use by spawning salmone.

17p~(5) Alder Creek: (May 28, 1937; Hanavan and Whiteleather.) This
T stresm joins the Toutle River 28 1/2 miles above
the mouth and less than a mile below the St. Helens Bridge. 3 1/3 miles
were surveyed of a total length of 6 miles. It was 20 feet wide, had
a flow of 24 o.f.s. and a water level fluctuation of 3 to 4 feet. The
gradient is moderate, about 70 to 90 feet per mile, and resting pools,
although small in size, average 40 per mile., The water temperature was
47° F. and 48° F, There is no habitetion along its course, and although
fallen logs have formed a network over the chamnnel, no real barriers were
found. Some excellent spawning riffles are present, and suitable spawn~
ing areas exist for at least 500 pairs of salmon. There is little spawn-
ing rubble above the surveyed section, as the gradient becomes too steep
and ocascades are numerous, Silver salmon fingerling were abundent, in=-
dicating a good run of that species. A small run of steslhead is reported,
but none were seen. The status of a reported run of chinnok is not known.
The stream could be improved by stocking, and should be checked oocasionally
for the formation of tresh Jams that may interfere with fish passage.

17D-(8) Hoffstadt Creek: (May 7 and 8, 1941; Frey and Brysnt.,) Enters
the Toutle River 31 1/2 miles above the mouth.
Seven miles were surveyed of a total length of 13 miless The lower €
miles are on the floor of a flat pocket in the Toutle Valley, and

contain most of the spawning area. Here the stream was 35 feet wide, had
e flow of 97 c.f.5. and the gradient is slight to moderate (26 to 75 feét
per mile)s Resting pools average 31 per mile, and are shallow, although
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they are usually well proteoted by fallen logs and a dense jungle of
marginal vegetations There are no habitations along the stream. Many
individually passable log jams and low cescades might collectively

hinder upstream migration, but the first real cbstruction is an 8 foot
falls oasoeding through boulders 6.8 miles above the mouth; this was
considered to be a low-water barrier. A series of falls in a log and
snag filled rocky gorge at the end of the survey was considered a total
barrier. Since the survey was made, the timber has been ocut along this
stream, and therefore itslould be re-inspected for possible new log and
debris jeams, About 1/3 of the total bottom area, or 37,000 square yards,
consisted of suiteble rubble, and the stream should accommodate at least
1,000 pairs of salmone. Seven adult steelhead and several redds were

seen, and others may well have been present and wnobserved, for visiblility
was poor. No data are available on salmon runs, but there is no apparent
reason why chinooks and silvers should not use the streams, It is re-
commended that the obstructions be opened to facilitate fish passage.

The remainder of the stream should be surveyed to see if there is
sufficient spawning above to warreant a fishway at the falls,

17D-(6)a Rear Creek:; (May 7, 1941; Frey end Bryant.) Enters Hoffstadt

T Creek about 1 1/2 miles above the mouth. Approx-
imately 3.8 miles were surveyed of a total length of 9 miles. This ,
stream is very similar to Hoffstadt Creek, but it has a slightly lower
gradient. It is 20 feet wide, and had a flow of 25 c.fes. There were
over 30 log and trash jams that were possible barriers, and in some
seotions the water oould not even be seen from the banks. The lower
half mile is a continuous riffle with no large rubble. There was a
total of 9,000 square yards of suitable spawning area, whioh was about
1/6 of the entire bottame Moet of this area is apparently little used
at present, Only 1 adult steelhead was seen, together with 3 redds,
although a few more steslhead may have been present. The stream could
be greatly improved by removing trash barriers and restocking. Four
small tributaries flowing less than 5 c.f.8. were observed, but these
have little additional spawning aree.

17D-(6)b Cow Creek: (May 7, 1941; Frey and Bryant.) This tributary
TR joins Hoffstadt Creek four miles mbove the mouth.

It was 6 feet wide end had a flow of but 3 to 6 c.fes. The water temp-

erature was 56° Fs There is a little spawning area near the mouths

17D~(7) Deer Creek; This stream joins the Toutle River 33 miles

T above the mouth where it enters in several channels
through a small flood plains. Only 5 miles long, it 15 reported to have
some spawning aree in its lower two miles, but 2 25 foot falls is said
to block the stream at that point. Steelhead and silver salmon are
reported to use it.
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17D-(8) Jackson Creeks (Jume 1, 1841; Frey.) Tributary to the Toutle
River 38 miles above the mouth. It is 4 1/2
miles long, one mile having been surveyed. It is 12 feet wide and had
a flow of 8 cefe8. The gradient is 120 feet per mile in the lower 2 1/2
miles, and the water temperature was 45° , The lower 2 miles of the
main streem and 1 1/2 miles of a tributary meander through the Toutle
River flood plain. Resting pools are small and shallow but averapge 48
per mile, and are separated by some excellent spawning riffles. Suit-
able spawning area totaled 3400 square yards or 37 per cent of the total
bottoms There is little spawning in the stseper seotion above the flood
plein. 014 residents report former large runs of &ilver salmon and
steelhead.

17D-(9) Elk Creek; (June 1, 1841; Bryant.) This 3-mile stream joins
— " the Toutle 41 1/2 miles above the mouth. The
lower 3/4 mile was surveyed., The stresm had a flow of 5-6 cef.8. and
the gradient was moderaste, with very small resting pools averaging
16 psr mile« It was too shallow for salmon to go more than 800 yards
above the mouth and is said to be nearly dry in the late summer. It
had only 400 square yards of suitable spawning area and there are no
salmon reported. Trout fingerling wers the only fish seen.

17D-(10) Mirads Creek: (June 1, 1941; Frey.) Tributary to the
Toukle River 44 miles upstresm. Mirade
Creek is 3 miles long; only the lower 3/4 mile was surveyeds This
small stream had a flow of 7 to 10 o.fs8, and does not get as low

as Elk freek in the summer. Windfalls have left many logs acrosa

the ochannel and 1 difficult jem should be removed. There were 1100
square yards of suitable spewning rubble, which was 22 percent of the
total bottom. A smell run of silver salmon is reported in the fall,
and a few steelhead enter in the spring. Few fingerlings were ob-
sarved.

17D-(11) cCastle Creek: (May 9, 1941; Bryant.) Tributary to the Toutle
44 1/2 miles upstream, it is 5 miles long and
4,7 miles of 5 miles were surveyed. This stream is I feet wide and
had a flow of about 50 cefes. The gradient is 170 feet per mile in

the lower 2 miles and 400 feet per mile above. Resting pools average
13 per mile in the lower 2 miles, end only 2 per mils in the steeper
section above, There are no habitations along the stream. At 150
yards above the mouth there is a log and debris jem which is a partial
barrier to migratory fish. In several places in the lower 3 miles
there are tangles of fallen trees ascross the stream and 8 suoh jams
woere difficult for the passage of fish. Three miles above the mouth
the stream plunres abruptly over a 30=foot ledge, andi this falls is

a total barrier. Four hundred yards ferther up a series of small falls
end & bedrock chute is a low-water barrier. There were 7100 square
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yards of suitable spawning area available in the 50,000 squere yards
of total bottom area below the falls, and 1100 square yards more above
the falls that are unavailable at all times. Some additional spawn-
ing area is present near the mouths of 4 small tributaries entering
below the falls. Ten adult steelhead and 8 redds were counted in the
lower two miles and probably more adults were present. Trout finger=-
lings were abundant below the falls but were absent above., The stream
should be checked during the fall spawning season to determine its
possible use by fall-run salmon. This clear stream should support a
run of several hundred fish, but only a amall part of the available
spawning area is now being used,

17D-(12) cColdwater Creek: (Inspected Septe 4, 1940; Parkhurst and
Bryant. Surveyed May 2 and 9, 1941; Frey.)
This stream enters the Toutle River 45 miles above the mouth and
approximately 6 miles below Spirit Lake outlets It is 8 miles long, the
lower 1 1/2 miles was surveyed. It is 15 to 20 feet wide, had a flow
of 256 to 30 c.f.8.,, and the gradient in the lower 4 miles averages 120
feet per mile. Resting pools average 24 per mile, and are small and
shallow. The water is clear and cold, the temperature being 41° on
May 2, 1941, In the lowsr 1/2 mile below the mouth of the South Fork
the streem flows under dense brush and overhanging limbs. Numerous
small log and brush jams are diffiocult for fish to pass. Above the .
South Fork the stream flows quietly through a large marshy area and
over a sandy bottoms There is a fall reported to be 6 feet high
located 2 miles above the mouths In a total bottom area of 30,000
souare yards there are 2,200 square yards of suitable spawning area
below the marsh and possibly a small additional amount in the steeper
section above it On September 4, 1940, carcasses of 26 large,
spawned-out chinook were found in the lower half-mile of the stream.
It 18 believed that these were either a spring run of fish that had
sumered in the main Toutle, or were an early summer run of fish
that had gone directly onto the spawning grounds. The deterioration
of the ocarcasses found indicated that these fish had completed their
spawning and died prior to mid August, and fall run chinook would
not be expected before September. Steelhead spawn in Coldwater Creek
in the springe Thirteen adults were counted below the swemp area in
May and a few others may have gone farther upstresm., The remainder
of this stream should be surveyed, preferably at spawning time.

17D-(12)a South Fork of Coldwater Creek: (May 2, 1941; Bryant.)

This branch joins Coldwater
Creek 1/2 mile above the mouth, and is 5 miles long, the lower mile
to a beaver swamp having been surveyed. It is 15 feet wide, had a
flow of 10 to 15 ¢ef.8., and is very similar to main Coldwater Creek.
Thirteen hundred yards above its mouth there is a 6-foot falls which
is a barrier to salmon. There were beaver dams at the lower end of
the swamp that wers believed to be passable with difficulty. There
is a maze of small channels through the swamp, and the steep gradient
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above it of 300 feet per mile makes the upper portion of the stream of
little value. In a total bottom area of 7600 square yards, there were
1100 square yards of sultable spawning area below the falls, the
bottom in the swempy area above being samposed mainly of sand. Three
adult steelhead and 3 redds were observed below the falls and a fair
number of trout fingerlings were present. No fish were seen above

the falls, A few chinook salmon probably also work their way up

from Coldwater Creek as far as the falls., The available spawning area
is not well utilized at present.

17TD~(13) Studebeker Creek: (June 1, 1941; Bryant.) This tributery
enters the Toutle River 48 miles upstream.
It is 3 miles long but only 3/4 mile was surveyed. The stream is 9
feet wide and had a flow of 10 to 15 cefess In the first 100 yards
a8 series of log and trash jams lodged in boulders and filled in
above with send and gravel create a series of small falls total-
ing 25 feet in height that is at least a low-water barrier and may
block fish at all times. The stream forks at 300 yarda, the lower
fork being too small for salmon spawning. At 560 yards upstream,
ascending the main branch, a 3-foot log and boulder dem is a low-
water barrier and diffiocult for fish to surmount at any time. These
barriers should be removed if the stresm is ever improved and stocked.
The gradient averages 380 feet per mile in the lower 2 miles, and
there are no resting pools. The riffles are very shallow and there
were only 560 square yards of suitable spawning esrea. A few silver
salmon have been repor ted, but the stream is of little present value
to migratory f'ish.

17D-(14) Spirit Leke: (September 15 and 16, 1936; Suomela and Jobes.)
Spirit Lake is located at the head of the
Toutle River and at the northeastern foot of Mt. St. Helens. The lake
is about § miles in length, up to 1 1/2 miles wide, and has an ir-
regular 13-mile long shoreline with two main arms. It may be con-
sidered an alpine lake, as its elevation is 3,199 fest. The shore-
line is heavily wooded with amall conifers, and there are a consider-
able number of submerged, or partially submerged trees along the shore-
line. There are occasional narrow shoals, oconsisting mainly of
pumioce, along the shores; but the outer slope of these few shoals
drops as sharply as the loosely-piled pumice will allow to depths
as great as 190 feet, as ascertained by a series of soundings.
Bottom ssmples teken with an Eckman dredge were composed almost
entirely of black coze, and preliminary examination indicated only
small emounts of food organisms at the greater depths. The condition
of suckers and other fish observed would indicate, however, that
orgenisms are probably more abundant on the shallower bottom sections.
Surface plankton tows mt four stations indicated that the zoo
plankton oocurred in abundance and was rather evenly distributed over
the entire lake. Surface water temperatures were 15.1° ¢ to 15.3° C.
(59¢1° F. to 5S45° F.) and bottom temperatures at depths of 103 to 190
feet ware 4.5° C to 4.8° Co (39.6° Fe t0 4046° Fiu)e
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The fish population consists of suckers, squawfish, rainbow trout,
ocutthroat trout, and landlocked blueback salmons In 1943, 1944, and
some previous years silver salmon have been observed spawning in lower
Bear Creek, a small tributery, and on some bars along the lake margins;
but in other years many have been unable to pass the small dem at the
outlet during the low-water period in the falls Rainbow and ocutthroat
trout up to 6§ pounds are taken, with an ocoasional specimen of 9 to 12
pounds being on records All tributaries are small, with flows of less
than 5 c.fe8s, and are blocked within 350 yards of the lake by impass=-
able falls, shallow areas, or cascades.

Bear Creek: About 20 feet wide, is blocked by a bedrock slope at 250
yards upstream, where it had an estimated flow of only 2-3
c.fe8s The water temperature was 44° F,

Mergaret Creek: Blooked 355 yards upstream by a 25-foot falls. The
= oreek was 6 to 20 feet wide, had e small flow, and
the water temperature wes 41° F.

Harmony Falls Creek: Accessible for approximately 60 yards to an im-
passable high falls. The stresm was approximately

10 feet wide.

Cedar Creek; A very small stresm having good but limited spawning
gravels oocurring only at its mouth and along the lake=-
shore near it for a short distance.

Donneybrook Creek: Similar to Cedar Creek, except for the lack of
good tributaries for spewning.

Spirit Lake appears well suited to blueback salmon and future
utilization of this area for fish propagation purposes is being con-
sidered by the Fish end Wildlife Services. A small planting of ex-
perimentally-marked fish of this species were releamsed in the lake in
the fall of 1943 for checking purposes, but only a few were recovered
as adults.

17E. Olequa Creek:; (May 26, 1937; Hanavan and Lobell.) This streem
enters the Cowlitz River 22 miles above the mouth.
It is 20 miles long, of which the lower 15 miles were surveyed to the
formerly impeassable England Lumber Company dam at Winlock, Washington.
It is 60 to 70 feet wide, and had a flow of more than 20 o.f.8. 2t a
point 3 1/4 miles above the mouth. In most places it -occupies e gorge
6 to 60 feet deeps The hilly watershed has been logged, and the valley
floor is covered with farms. There are two towns along the stresm
course, Winlock, and Vader, Washington., The gradient is low t0o moderate,
and there are many deep, large pools, and a dense marginal vegetation.
A low falls 5.2 miles upstream and & log and brush jam 12 1/2 miles up-
stream are difficult for fish to pass at some water stages. The 25
foot dam at Winlock had blocked all fish for nearly fifty years until
1947 when the State Fish and Geme Departments with the cooperation of
the owners constructed a new fishway.
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At the time of the survey occasional sawmill pollution and
washings from a gravel crusher below Winlook and from another below
Ryderwood on Campbell Creek were both clouding the waters of Olequa
Creek and had overlaid much of the stream bed with heavy deposits of
silt and sediments In addition raw sewage was being poured into the
river from the towns of Winlock, and Vader, and indirectly fram
Ryderwood; this, together with refuse and drainage from farms and
garbage dumps caused the stream pools to be dank, foul smelling, and
oily, and the stream banks to be covered with sludge, algae and molds.
The State Pollution Control Commission has forced correction of some
of the garbage pollution problems, and satisfactory sewage disposal
plents are now being considered by the towns. With the pollution
problem corrected, and the dem made passable, the stream should
again become important to the production of selmon end steelhead.
There is spawning area below the dam for at least 2,000 pairs of
salmon, with the best areas located ahove the lower 5 miles. There are
7 to 9 miles of stream now available to salmon above the dam. A small
run of steelhead has persisted in this stream, but there are apparent-
ly no significant runs of chinnoks, silvers, or chum salmon remaining.
Only an occoasional fish has been reported by residents of the area in
recent years, and no fingerlings were seen by the survey party above
the confluence with Stillwater Creek. The stream should be re-stocked
with steelhead trout snd silver salmon as soon as possible.

17E-(1) Stillwater Creek: (May 28, 1937; Haraven and Lobell.) This
13-mile tributary Joins the Olequa about
3 miles above the mouth. Washings from a gravel crusher on Campbell
Creek, a tributary entering 6 miles above the mouth, prevented obaser-
vations on the lower section and mede it unfit for fish. The next 5.3
miles were surveyed, and here the streem was 13 feet wide, had a
moderate gradient and resting pools averaged 39 per mile. The water
temperature was 54° F. The watershed has been logged and there has
not been sufficient regrowth to check the resulting erosion; oon-
sequently there was considerable silting of the spawning beds. If
silting is checked through reforestation, there will be sufficient
spawning area for at least several hundred pairs of salmon, with the
best riffle arees ocourring in the first 3 miles above Campbell Creek.
A small run of silver salmon and steelhead was reported eand finger-
lings of both species were seen. The remainder of the stream and its
lower tributary, Brim Creek, should be surveyed.

17E-(1)b cCampbell Creek:; (May 25, 1937; Baltzo and Jobes.) This
stream enters Stillwater Creek 6 miles above

its mouth end is 8 miles long. The lower 2.6 miles was surveyed to an

impessable dam. It is 10 feet wide, had a flow of 9 c.fe.s., and a

gradient of 50 to 75 feet per mile. Resting pools average 17 per

mile, and the water temperature was 48° Fo A log jem 2/3 mile above

the mouth is difficult for the passage of fish and should be removed.
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Sewage from the town of Ryderwood and silt from a county gravel crusher
made the lower 1 1/3 miles unfit for fish. The dem is 6 feet high and
diverts much of the flow for the water supply of the towm of Ryderwood.,
The portion of the stream above the dem will continue to be unavailable
to salmon and steelhead unless a fish ladder is provided. There is
epawning area for a few fish in the first mile of clear water below the dem
and a few silver salmon were seen in this stretch. The conoentration of
pollution in the lower 1 1/3 miles was belisved to keep many fish from
entering the creek, and its elimination would improve not only this
streem but the lower 68 miles of Stillwater Creek and the lower Oleque

as wells, The remainder of this stream should be surveyed.

17E~(1) b-i Decksr Creek: (May 27, 1937; Baltzo and Jobes.) This small
stream enters Campbell Creek about 3/4 mile
above the mouth, is 4 miles long, and had a flow of 4 c.f.8. Although
its small size limits its production, it was found to have some very
good spawning riffles. A few silver salmon end steelhead are reported
to use it, and fingerlings were numerous.

17E-(2) Unnemed Creek:

17E-(3) Ferrier Creek; These are the only tributaries of any size
entering Oleque Creek between Stillwater Creek
and the town of Winlocke They are 4-6 milea in length, have a normal
flow of 3 to 12 o0.fs8., and do not support large runs of salmon. Ferrier
Creek has long been blocked by a swimming pool dem south of Winlook,

but a ladder will be oonstructed over this dem to open formerly produc-
tive spawning areas above it. Good silver salmon and steslhead runs
formerly entered the streams,

17F. La Camas Creek: (May 24-26, 1937; Baltzo and Jobes.) This
stream is 22 miles long and enters the Cowlitsz
River 27 miles above the mouth., Sixteen miles have been surveyed.

It is 70 feet wide, has a gradient of only 30 to 50 feet per mile,

and the flow wes 8 c.fs8. A water temperature of 67° was recorded

6 miles above the mouth, and the stream may be found to be t00 warm
for good salmon production. In the lower € miles the stream flows
through a narrow valley between logged-off hills, and with the except-
ion of & silted area in the lower 1/2 mile, the best spawning areeas

are located in this seotion. The valley opens above, and in the upper
5 miles surveyed the stream is pgenerally sluggish with silting ooourr-
ing on mush of the bottome At a point 13.8 miles mbove the mouth a 6-
foot dam diverts water for the operation of & farm lighting plant. A
similar dem is located 500 yards farther upstreim. Both of these
obstruotions are barriers to fish at low waters A brush jam below the
first dam should be removed. There have been good runs of silver salmon
into this stream, but the 1938 run was reported to have been unusually
late and small, probably because of the exceptionally low water ocour-
ring throughout the area thet year. Fingerlings were abundant in the
lower 10 1/2 miles, but were absent in the silted section above. There
is suitable spewning rubble for at least 1,000 pairs of salmon, exoluding
the silted areas, and the spawning capmsoity could be more than doubled
by stream improvements.
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17F~(1) Ayell or Bear Creek: (May 23, 1937; Baltzo and Jobes:) This
small tributary enmters sbout 1/2 mile
above the mouth of La Camas Creeke It had a flow of 3 c.fe8, and its
watershed has been logged. Its Eradient is moderate end there are
some good spawning riffles in the lower portiom. A 6 foot dam was
removed by the Washington State Fish and Game Departments ih 1947.
Residents report a few salmon (probebly silvers) in the fall, but

the streem is too small to support a large rune.

176 Salmon Creek; (May 22 and 24, 1937; Baltzo and Jobes.) This
stream is 35 miles long, of which the lower 15.2
miles have been surveyed; the remainder should also be surveyed. It

is 60 to 75 feet wide and had a flow of 13.8 c.f.8, at a point 4 1/2
miles above the mouth. The gradient is only 25 to 35 feet per mile

in the lower 11 miles, inoreasing to 50 to 90 feet per mile in the

next 4 miles. Logging operations has exposed mush of the stream, and

it ie probable that the weter temperature in the suwmer would be so
high that salmon would not remain in the lower third of the stream.
Erosion of the exposed earth and clay banks causes the water to be
turbid and has oovered much of the bottom with silt deposita. The
logging operations have also directly interferred with the salmon

ruits, for a former large run of silver salmon is said to have been nearly-
exterminated during the years prior to 1932, when shingle bolts and logs
were driven down the stream chamnel. The runs are reported to have
been inoressing slowly since that time and are apparently utilizing

the upper and faster portion of the stresm. A few steelhead also are
reported to spawn in the headwaters, and there may be a few chinook
salmon, When reforestation was eliminated some of the silting snd
lowered the water temperature, restocking may be feasible., In the total
bottom area of 387,000 square yards there is sufficient good spawning
area for at least 3,000 pairs of salmon. All log and debris jams should
be removed. Most of the tributaries noted by the survey party were too
small to be of value.

17G-(1) Little Salmon Creek: Tributary to Salmon Creek 3 miles upstream.
This stream had a flow of 4 o.fe8s and a
small amount of spawning rubble near the mouthe

17G-(2) Cedar Creek: Enters Salmon Creek 11 miles above the mouth. It

~ 1is several miles long, and had a flow of 5 cefems
Spawning area is limited at present bscause of silting, end a 25-foot
impassable falls is reported 2 miles above the mouth.

178 Mill Creek (or Hurd Creek): (April 30, 1941; Frey and Bryant.) This
stream is 13 miles long and enters the

80



Cowlitz River 56 miles above the mouth. It ococupies a deep narrow
canyon in its lower few miles, and a 20 foot falls is reported to
bloock all salmon runs abont 1 mile above the mouthe Silver salmon ere
said to spawn below the falls, and therefore it shounld be checked at
spavning time, and any debris jams shouvld be removed.

17I. Winaton Creek: (April 30, 1941; Frey and Bryant,) This l5-mile
long tributary joins the Cowlitz 59 miles upstream,
but is blocked by an impassable 40-foot falls located only 2650 yards above
its mouthe There is little spawning area below the falls. The flow was
small, estimated at 10 cefu8. Since the stream is quite long it should
be surveysd during the fall spawning period to see whether there isa
sufficient spewning area above the falls to warrant the cost of construct-
ing a fishway,

17J. Kliokitat Creek: (April 30, 1941; Frey) Tributary to the Cowlitsz
River 62 miles above the mouth, it is 3 1/2 miles
long and 800 yards were surveyed. The gradient is steep, and a series

of impassable bedrook chutes and falls 6 to 14 feet in height blook the
stream near the end of the surveye It is valueless for salmon and no runs
have ever been reported.

17K. Tilton River:; (Ooctober 16 to 20, 1938; Baltzo and Jobes.) Tribu-
tary to the Cowlitz River 63 1/2 miles above the
mouths The Tilton is 268 miles long; the lower 22.8 miles to an impassable
foot falls was surveyede The drainage area is 158 square miles, The
stream is over 50 feet wide and a flow of 76 o0.fe2 was measured at a
point 8 miles above the mouth, the stream being unusually low at the time.
U.S.0.5. records takem at a point 2 1/2 miles upstream list s maximum
flow of 9,850 c.fs8s On November 23, 1942, and e minimum of 66 c.fs8. On
September 11 and 12, 1944. Resting pools average 9 per mile and the
water temperature was between 50 and 54° . The valley is narrow in the
lower 6 miles, with a dsep canyon occurring 3 to 6 miles upstream. Above
the oanyon the valley is quite wide and dotted with farms. Domestic sew-
age from the towns of Morton and Lindberg was the only pollution noted.
Three very difficult log jams, the upper one being over 1/2 mile long,
were observed between 12 and 16 miles above the mouthe A power dem 10
feet high is located 15 1/2 miles above the mouth and 1 mile below the
town of Morton; it was formerly a partial barrier to anadromous fish.
Through efforts of the Washington State Department of Fisheries the deam
wes blasted out in September, 1944, thus opening the upper portion of

the river to future spawning runs. There is sufficlient spawning area

in the 823,000 square yards of total bottom in the river to acoammodate
at least 9,000 pairs of salmon, and with the exception of a two mile
stretoch bstween Cinnabar eand Bear Creeks, there are many excellent riffles
and spewning areas all along the river above the lower canyon. A good run
of ailver salmon still useg the stresm, and 407 were counted on the spawn-
ing beds by the 1938 survey partys A smaller rum of fall chinooks exists;

8l
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212 spawners were coumted, mostly below Morton and undetermined numbers
of both chinooks and silvers were seen in large pools. On QOctober 0,
1945, 10 live and 2 dead chinook and 106 live and 4 dead silver salmon
were counted in a 2 mile stretoh near the mouth of the West Forke A -
fair run of winter steelhead and sea-run cutthroat is reported, and
the former is heing incressingly sought after by sportsmen. The avail=
able spawning area in this stream and its tributarlies is not fully
utilized at present and the system has a high potential wvalue.

17K-(1) Cinnabar Creek: (Oct. 19, 1936; Baltzo and Jobes.) This

stream is 5 miles long and enters 3 miles
above the mouth of the Tilton River; but it is entirely inaccessible
because of a 75 foot falls at its mouth.

17X-(2) Bear Canyon Creek: Enters the Tilton River 6 miles above the
mouthe It is 3 miles long, and is inaccess-
ible due to ocascades and a steep gradient.

17K=-(3) Alder Creek: Enters the Tilton River 7 miles above the mouth.
T 1Itis 2 1/2 miles long, had & flow of 1 c.f.s.,
and is blocked by an impassable windfall at its mouth.

17K-(4) North Fork of the Tilton River: (July 20-21, 1937; Hanavan,
Baltzo, and Lobell.) Thie
tributary enters the Tilton River 12 1/2 miles upetream. It is formed
by the union of Winnie end Jesse Creeks, and its total length of 6.6
miles was surveyed. It is 36 feet wide at the mouth, had a flow of
48 cefeBs, and the water temperature was 556° F. to 657° F, It flows
between high forested ridges, the gradient being moderately steep and
the ourrent quite fast. Several cascades and low falls are passable
with some diffioulty, end in the lower 2 1/2 miles a waterfall 6

feet high and another 9 feet high could be made more sasily pass-
able, Several log jsms are partial barriers, and should be removed.
There were 137,000 square yards of bottom. Enough is suitable for
spewning to sccommodate at least 1100 pairs of fish, although it
ooours for the most part in scattered patches. Silver selmon and
steelhend are reported to work their way to the headwaters. The
presence of numerous fingerlings, including 2 year classes of silvers,
indicated that the spawning was quite successfule.

17K-(4)a Jefferson Creek: (July 20, 1937; Baltzo.) Enters 1/2 mile
above the mouth of ths North Fork. 1Its
flow was only 1 o.f.8., and it is of no wvalue to salmon,

17K-(4)b Bromo Creek: (July 20, 1837; Baltzos) Tributary to the North
Fork 2 miles upstreame It was almost dry and
is of no velus to salmon,
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17%=-(4)c Fisher Creek: (July 20,1537; Baltzo.) Joins the North Fork
Just above Bromo Creeke It is small and aa-
ocessible for only a short distance. It has very little value for
salmon its flow being about 4.5 c.f.8.

17K=(4)d Wallanding Creek: (July 20, 1937; Baltzo.) It enters three
mi les above the mouth of the North Fork,
is 5§ miles long, 19 feet wide and had a flow of 15 c.fes. It was
surveyed for 3/4 mile to en impassable 12 foot falls. The current is
auite fast, but there is spawning aerea aveilable for s few fish. The
best spawning rubble is above the impassable falls, which also bloocks
access to Tumble Creek. Tumble Creek had & flow of § c.f.8. and a
small emount of spawning rubble near the mouth.

17E-(4)e Otter Creek: (July 20, 1937; Jobes.) Tributary to the

= North Fork four miles above the mouth. It
is a small streem with a flow of § c.fs8. Spawning arees are poor
above the lower 100 yards due to the steep gradient and predominatly
large rubbles A few silver salmon fingerlings were observed near the
mouth.

17K-(4)f Rockies Creek: (July 21, 1937; Baltzo.) This tributary
enters the North Fork five miles upstream. It
had a flow of 3 cefeB8., and is blocked by a ten foot falls over eand
through a log jam loomted 100 yards above the mouth.

174=(4)g Jesae Creek: (July 21, 1937; Baltzo.) Joine Winnie Creek

to form the North Fork, is 3 miles long, and
had a flow of 5 0.feB8e An impassable 20 foot falls blocks the channel
%0 yards above the mouth.

17Kk-(4)h Winnie Creek; (July 21, 1937; Lobell.) Similar to Jesse

Creek which it joins., About 1200 yards wsre
surveyed to an impassable falls 18 feet highe A log Jam 700 yards up-
stream also may be a total barrier., A few silver salmon and trout
fingerling were observed near the mouth, but the total spawming area
is small.

17K=(8) Highlend Creek: (October 18, 1836; Baltzo.) This stream

Joins the Tilton River 16 miles upstream,
below Morton, Washington. Its flow was 1 o.f.8. and it has no value
for salmon,

17K-(6) Davis Creek: (October 16, 1936; Baltzo.) This small stream

= Joins the Tilton River 17 miles upstresm and
drains out of Davis lLake, whioch is shallow and rush-bordered. The
stroam flow wag 8 o0e.feB8., and the water was turbid. Were it not for
the sediment, it would have some small spawning value.
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17X~-(7) connelly Creek: (October 31, 1938; Baltzo.) Joins the Tilton
River 18 1/% miles upstream, and is 6 miles
longs It flow was only about 1 o.f.s., but i1s higher during the spring,
when & few winter or spring steelhead enter the stream. Silver salmon

also have been reported.

17k-(8) Mines Creek: (Oct. 21, 1936; Hanavan,) This very small tribu-
tary enters the Tilton River 19 1/2 miles upstream.

It was nearly dry when surveyed to an impassable falls and dam looated

1/2 mile above the mouth, and has very little value.

17%-(8) East Fork of the Tilton River: (July 16 and 17, 1937; Hanavan)
Enters the Tilton River 20 1/2
miles upstreem end 5 1/2 miles were surveyed of e total length of 9
miles, It is 30 feet wide and had a flow of over 25 c.fes. The water
temperature was 68° F. The gradient is quite steep and several cas-
cades in canyon-like sections are very difficult for the passage of
fishe The streem is well protected by thiok marginal vegetation

and box canyon walls, Lumbering opsrations on the upper watershed
were beginning to fill the stream with log jams and debris that should
"be removeds In splite of the gradient, the stream has some excellent
though small patches of spawning rubble with a sufficient capacity for
at least 900 pairs of salmon, The silver selmon run was said to have
utiliged the entire streem during the low-water period in 1938, Silver
salmon and trout fingerling were observed. An impasseble falls was
reported 1 1/2 miles above the end of the survey and 1/2 mile below a
fork in the stream.

17Kk~=(8)a South Fork of the East Fork of the Tilton River: (July 18,
1936; Lobells)
The 8ocuth Fork joins the East Fork at 1.8 miles above the mouth of the
latter. It is 4 1/2 miles long and approximately 2.9 miles were sur-
veyede It was 10 feet wide, and had a flow of 9 0.fe8s The gradient
is moderate and small resting pools are numerous. Several log jems and
beaver dems are passable with same difficulty. The survey was ter=
minated in a beaver swamp, but silver salmon are reported to po even
farther up the stresms Silver salmon fingerlings were numerous, in-
dicating that the stresm is falrly well utilized by that species,
Spawning area was present for at least 250 pairs of salmon.

17K=(10) ©Nineteen Creek: (Inspected Oct. 21, 1936; Whiteleather.)
Fnters 21 1/4 miles above the mouth of the
Tilton River, is 4 miles long and had a flow of 1 c.fes. It is re-
ported to be much larger in the spring. The stream is blocked 3/4
mile above the mouth by an impassable 12 foot falls and log jam.
There is suitable spawning area availahle Below the falls for less
than 100 fish,.
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17k=-(11) West Fork of the Tilton River: (July 17 to 20, 1937; Hanavan
and Lobell.) Five miles of a
total length of 8 miles was surveyed to an impassable log jam on the
left branch, and to an 8 foot falls in a series of oascades on the right
brench, both obstructions being impassable. There are two channels at
the mouth, with a combined width of 40 feets The gradient is steep,

but small resting pools are numerous., The water temperature was 66° F,
at the mouth and 66° F. at the end of the survey. There is some silt-
ing in the lower two miles, and logging operations were being conducted
on the upper watershed. Several bad log jams were found. Sultable
spawning area is available for at least 700 peirs of salmon if it is not
spoiled by further logging operations, and was utilized by a good run
of silver salmon. Numerous fingerling >f this species were observed
below the impassable log jems. A few steelhead enter the stream and
outthroat trout were observed.

17K-(11)a Coon Creek:; (July 19, 1837; Lobell,) This 3.mile long

tributary joins the West Fork of the Tilton
River 2 miles upstresm and 1 1/2 miles was surveyed to the confluence
with Snow Creek. Its {'low was approximately 13 c.f.8. at the mouth,
and 6 c.f.8. Just above Snow Creek. The stream runs through a can-
yon for the most part. The considerable number of silver salmon
fingerlings observed indicate that its small spawning areas are well
used,

17K=-(11)a-i Snow Creek: (July 19, 1837; Lobell.) This small tri-

= " butary joins Coon Creek 1 1/2 miles up-
stream and is blooked by a 16 foot falls located 250 yards above its
mouthe A few silver salmon fingerling were observed below this barrier.

17K-(11)b Eagle Creek: (July 18, 1937; Hanavan.) This oreek enters
the West Fork 4 1/2 miles above the mouth,

and is 3 miles longe It is blocked 1 mile above the mouth by en im-

passable series of falls. Silver salmon fingerlings were observed

below the falls where there is a small emount of spawning area. A

small upper tributary, Trout Creek and its tributary, Soos Creek,

are insccessible because of the falls,

17%. Sulphur Creek: (April 30, 1941; Frey and Bryhint.) This stream
6 1/2 miles long enters the Cowlitz River 71
miles above the mouthe The survey included the lower 1.7 miles on
the Cowlitz valley floor and was terminated at an impassable 12 foot,
bedrock chutes This chute is surmounted by a 6 foot dam that is used
to divert water to & planer mill. The stream was 12-15 feet wide and
had a flow of § oe.fes. The gradient is moderate; small resting pools
average 26 per mile, and are protected by ‘thick marginal vegetation,
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The water temperature was 53° F. Several brush jams and beaver deams are
passable with difficulty. Due to the presence of ma large amount of

mud end sand, partioularly near the mouth, there is suitable spawning
area for only about a hundred fish. The area above the section surveyed
18 quite steep, and improvement would be too coatly for the small
additionel spawning area that could be openeds No salmon were seen,

but & resident stated that chinocok asosnd to the falls. Silver salmon
fingerlings were observed near the mouth. Trout fingerling were seen,
but no steelhead were reported,.

1™ Shelton Creek: (July 15, 1937; Hanaven.) Tributary to the Cowlitz
River 78 miles upstreem, it is 3 1/2 miles long.
The lower 1/2 mile to an impassable, 13 foot falls was surveyed. It
was 15 feet wide and had e flow of about 7 cefess The stream is in a
canyon and is almost a continuous series of cascades and low falls.
There is spawning area for only a few fish. Small silver salmon finger=-
ling were quite abundant below a 9 foot cascade 800 yards upstream, and
a few trout {ry were observed,

178 Lenders Creek: (July 15, 1937; Lobell.) Enters the Cowlitr River
81 miles upstreem and iz 9 miles longs Approx=-
imately 2.9 miles were surveyed to an impassable series of falls end
log jams with a combined heipght of about 100 feet. The lower 2

miles is on the Cowlit: River flood plain where the gradient is

slight and the stream is 12 to 60 feet wide. There are some excellent
spawning riffles in this section with suitable spawning area avail-
able for at least 300 pairs of salmon. Ahove this section the stream
is in a steep canyon, has many cascades and log jems, and is of 1little
value to salmon, Silver salmon fingerling were abundant in the

lower 2 miles, indicating & good run of that species.

17N-(1) Wakeawasis Creek: This small tributary enters Landers Creesk
1 1/2 miles upstream, but was not sur-
veyeds It may have a small amount of spawning rubble near the mouth,
but soon beccmes too steep to be of much value.

17-0 Sand Creek: Tributary to the Cowlitz River 82 miles upstream
it is 6 miles long and was not surveysd.

17P Staffen Creek: (June 11, 1936; Kolloen and Shuman.) Formed by
the oonfluence of Uden and Frost Creeks, Staffen
Creek enters the Cowlitz River 86 miles above the mouth of the latter.
It is 2,6 miles long and was all surveyed. It is 15 feet wide and
meanders on the Cowlitz valley floor where, in the lower mile, it is
usually contained in a dirt-walled ravine 20 to 30 feet deep. The
gradient is slight and the water temperatiure was 65° F. There is suit-
able spawning rubble awvailable for at least 500 pairs of fish, and more
could be sccommodated if the current were not 8o sluggish in many sections,
Numerovs salmonold fingerlings were observed, most of which were silver
salmone
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17P=(1) Uden Creek:; (June 12, 1936; Kolloen and Shuman.) This

; —  streamyis 4 miles long; the lower 1 1/2 miles
was surveyede It is 10 faeit wide and had a flow of 8.5 c.f.5. Good
resting pools are soarce, averaging not over 1 per mile, and water
temperature was 52° to 54° P, The lower 300 yards is swempy, but the
next 1/2 mile flows throughrpastered lend and hes spawning aree for
about two hundred salmon. The steeper area above has little spawn-
ing - area, the rubble being too large. Silver salmon fingerling were
unusually numerous in the lower 3/4 mile, but none were observed above.

17P=(2) Frost Creek:; (June»1l, 1938; Kolloen and Shumen.,) This stream
—  is 4 miles long, 3.3 miles having been surveyed.

Its gradient is slight; good. resting pools average only 2 per mile, and

the lower 1 1/2 miles are swampy. Part of the chamnel is the middle

section has been ditoched and the stream is bordered by pasturelend.

The upper halfe-mile surveyed had an increased gradient with some

excellent small spawning rififles that ecould support a few salmon.

The survey ended at the beginning of a steep ocanyon where tumbling

cascades preclude the possibility of much spawning area above. A

few unidentif'ied salmonoid fingerling were observed in the upper half-

mile, but no reliable information could be obtained on migratory fish

in the stream,

17Q Reiney Creek: (June 10 to 12, 1936; Kolloen and Shumen.) This
stream is 10 miles long and enters the Cowlit:
Just above ths mouth of Staffen Creek. At times enastomosing f'lood
channels may connect the two streems near the mouth. Nine miles

were surveyed., The stream is 35 feet wide and had a flow of 73 c.f.8.
Most of ite course is in a fairly flat valley 1/2 to 1 mile wide,

and the gradient is moderate. Resting pools average 2 per mile

and the water temperature was 50° to 652° Fe A log jam 2.4 miles

above the mouth was oonsidered to be a barrier and should be removed.
Two other difficult log jams were pressent in the lower 5 miles and
another was found 8 miles above the mouthe Obstructions should be re=-
moved in this stream, for there is suitable spawning srea present for
at least 1300 pairs of salmon in the 108,000 square yards of total
bottom. Unidentified salmon fingerlings were observed and a good run
of salmon, probably silvers, is reported to enter in the fall. Steel-
head are reported to spawn mainly in the tributaries, and residemt
trout are scarce.

17Q-(1) ILunch Creek: (June 11, 1938; Shuman.) This stream enters
—  FRainy Creek § miles above the mouth and ex-

tends for 2 1/2 miles. The lower mile was surveyed to an impass=

able 15 foot falls near the mouth of a cenyons It 1s 7 feet wide

and had a flow of 7.3 o.f.s8. Except for ths upper 300 yards sur=

veyed, it flowed rather sluggishly through farmlands in a flat valleye.
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Spawning area was avallable for a few salmon and numerous fingerlings
wers observede A fall run of salmon, believed to be silvers, and a
small run of spring steelhead is reported. Resident trout are scarce.
A smpll tributary, the East Fork of Lunch Creek enters about 1 mile
upstresm, and small salmonold fingerlings were seen in its lower 200
yards whioh lie below an impassable falls,

17q-(2) North Fork of Rainey Creek: (June 10, 1938; Shuman.) This
stream joins Rainey Creek 8 miles

upstresm and is only 2 miles long. The lower 5/8 mile was surveyed to

an impassable falls. It is 10 to 12 feet wide and had a flow of 12 g.f«8,

There are few good pools and the water temperature was 46° F, Spawning

is confined to the lower 300 yards, as all of the stream above is in a

steep canyon. A few steelhead are reported to use the stream.

17Re Peterson Creeky A tributary 3 miles long, enters the Cowlit:z
River 87 miles upstream. It is intemittent,
but could acoommodate a few silver salmon near 1ts mouth,.

178 Goat Creek; {July 31, 1937; Baltzo.) This streem enters the

= Cowlitz River B89 miles above the mouth. It is &
miles long, but is blocked 500 yards above the mouth by an impassable
35 foot falla, It is 18 feet wide, and had a flow of 156 oc.fe2s When
the Cowlitz river is low the water in Goat Creek is said to diffuse
through gravel bars at 1ts mouths A few silver salmon fingerlings were
observed below the falls, but the stremm has very little value for
salmon,

17T Tomwater Creek: (July 31, 1937; Baltzo.) This short stresm enters
the Cowlitz River 91 miles upstream. It has a
steep gradient, discharges about 1 cef.8.,, and is of no value to salmon.

170 Cispus River: (April 23 to 28, 1941; Frey and Bryant.) This
stream enters the Cowlits River 92 1/2 miles
above the mouth, and is one of the largest tributaries, being about

50 miles long. The lower 33 1/2 miles were surveyed to the impassable
30 foot Gall Falls. The lower 8 miles are bordered by benches and
hills recently denuded by logging operations. Prooceeding upstream
through a canyon~like section, the stream valley widens slightly so
that there is a narrow valley floor hetween 8 and 168 miles above the
mouthe The upper 13 miles surveyed are also in a ocanyon., Most of this
upper ssctlon of the watershed had besn swept by a bad forest fire a
few years previously. U.S.G.S. records show that the high-water period
extends from December through May with a mean flow at & point 15 miles
above the mouth, of between 1,100 and 1,900 o0efs8e During the low-
water period hetween August and November the mean flow is usually %00
to 400 o.fe8. The gradient increases from 20 feet per mile near ths
mouth to 150 feet per mile near the falls., Resting pools average 8
per mile and are usually large, deep, and fairly well protected. The
water temperature varied between 42° p, and 48° F. Glaocial silt is
brought into the stream from Mt. Adams during the summer months, but
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the current is usually sufficient to prevent silting on the spawning
riffles, Other than a Forest Camp and one or two farma, there are no
habitations on the stream, but the upper portion is fairly aocessitle
from a road up the valley from Randle, Washington. There are no ob-
structions downstreem from a bedrock chute end boulder cascades in the
1/2 mile immediately below the falls.

There are 287,000 square yards of suitable spawning rubble in the
main stream, or 16 per cent of the total bottom. The best spawning
grounds are between 11 and 16 miles above the mouth, but only a very
small part of the suitable spawning area is used at present. A small
run of apring chinook salmon and e larger run of fall chinook salmon is
reported. Chinook have been observed spawning near the CaCeCe Camp
bridge 156 miles upstream, but good observation is often impossible
due to the glacial silt carried by the water. A fair run of silver
salmon enters in the fall, and a good part of the run is reported to
spawn in the aoccessible tributaries. A small run of steelhead trout
spawn in the river in the spring. Four live adults end 1 deead steel~
head were seen, Three fish were on redds and 3 additional untended
redds were observed, and other fish were undoubtedly present in the
turbid water. Brook trout, resident rainbows, and whitefish also
were caught by the survey party. The stream appears to be consider-
ably understocked at present. The remainder of the stream should be
surveyed to determine whether construction of a fish ladder at Gail
Falls is mdvisable.

171-(1) Copper Canyon Creek: (July 31, 1937; Baltzo.) This tribu-
tary enters 1 mile above the mouth of
the Cispus Rivere It has a flow of 1 t0 5 cefeBs and is shallow and
difficult to enter at low water periods. A few salmon fingerling
were observed near the mouth, but it has 1little value as a spawning
stream,

170-(2) Quarts Creek: (Oocte. 22, 1938; Whiteleather and Hanavan.)
Enters the Cispus River 3.7 miles upstream
and is 9 miles long. About 3 1/2 miles were surveyed. It is 12

to 15 feet wide, had & flow of 9 1/2 cefe8., and the water temp-
erature was 44° F. and 45° F. The gradient is steep, averaging

176 feet per mile; the resting pools are esmall, averaging only 4

per mile, and cascades and small falls are numerous. There are also
many windfalls and 2 bad log jams; one is looated 1100 yards above
the mouth, and the other about 3 miles upstream. A & foot falls and
rapids 1 2/3 miles upstream is perhaps a barrier in some seasons,
and another 10 feet high 2 3/4 miles above the mouth is believed to
be a total barrier. A few steelheads are reported to spawn below these
upper falls, but since about 70 percent of the bottom is composed of
large rubble, there is suitable spawning area for only e few fish.
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170-(3) and (4) Crystal Creek, 4 1/2 miles upstream and Woods Creek,
® miles upstream are too small end steep for salmon

to enter.

170.(5) Iron Creek: (August 2, 1937; Henavan and Lobell.) Enters

~ the Cispus B miles upstream is 11 miles long.
About 2.7 miles was surveyed to an impassable 30 foot falls. It is
28 feet wide and had a flow of 36 ce.f.8. The water temperature was
529 F. and the PH 7.8 The gradient is steep, averaging 161 feet
per mile, and although large resting pools are lacking, the small
cascade pools averaging 78 per mile can be used by selmon. Several
oascades and falls 3-8 feet high are diffioult and could be improved.
There is considerable fluctuation in water level, eand a severe flood
in 1934 is reported to have raised the stream 20 feet in the ocanyon
sections and severely damaged the streem beds At present there is
sultable spawning area in soattered small patches below the falls
for 300 or 400 pairs of salmom. A small run of silver salmon enters
the oreelr, spawning mainly in the lower 1 1/2 miles whers numerous
fingerlings were observed. Trout fingerling were seen, but no data
could be obtained as to the occurrence of steelhead.

170-(6) and (7) Nash Creek and Falls Creek; {April 23, 1941; Bryant.)
These streams enter 10,1
and 10.8 miles upstream respectively. Both ere small and inaocessible
for any distance because of casoades and falls, and are of no value

t0 salmon,

170-(8) Greenhorn Creek:; (October 23, 1938; Hanavan and Whiteleather.)
This etream is 7 miles long, of which the
lower 2 miles were surveyed to an impassable 60 foot falls. It is 9
feet wide and had a flow of 7 to 10 c.fs8. when inspected on April
23, 1941, The water temperature was 430 Fe to 45 1/2° p, The grad-
ient is steep, averaging 260 feet per mile, and there is an average
of only one resting pool per mile, although small cascade pools are
numerous. The streem is “rough®, most of it being in a canyon and
cluttered with logs end debris. About 76 percent of the bottom is
large rubble; suitable spawning area is confined to small patches
and capable of supporting only a few fish. Entrance is difficult
during low water periods, but a few steelheads are reported to use
the stream.

170-(9) and (10) Stump Creek and Dry Creek: (Inspected April 23, 1941;
Frey and Bryant.) Enter

Cispus 13 1/2 and 15 miles upstream. Both are small steep streans with

stream beds composed chlefly of large rubble, and are of no value

to salmone




170-(11) Niggerhead Creek: (October 22 and 23, 19363 Baltzo and Jobes.)
LE One of the learger Cispus tributaries, this
streem enters 16 miles upstream. It is 13 miles long, of which 5 1/4
miles were surveysd to an impassable 25 foot falls. It 1s 20 feet wide,
and had a flow of 28 ce.fs8. 2t & point one mile above the mouth. The
gradient ia 47 feet per mile in the lower 1.6 miles, where the best
spawning areas are located, end increases to 126 feet per mile in the
next 3 1/2 miles. Small resting pools average 27 per mile and the
water temperature was 40° F, to 44° F, A § foot falls 3 miles up-
stream is en obstacle to the passage of fish, and a huge log jam 25
feet high, located 3.3 miles upstream is a total barrier, Two other
falls near the end of the survey are diffiocult for fish and are
possibly low water barriers. fThere is suitable available spawning
area for about 700 pairs of selmon and more is present above the im-
passable log jam, A small run of spring chinook salmon enters the
stream, two carcasses having been found. A falr run of silvers enters
in the fall, and 85 were counted, 50 of them being in a pool et the
foot of the impassabls log jam. Fall chinook and steslhead have been
reported and Eastern Brook trout were present,.

17U-(11)a High Bridge Creek: Enters Niggerhead Creek 3 miles upstream;
had a flow of 1 o0efess, and is impass-

abla.

170-(11)b and ¢ Lembert Creek:; Enters Niggerhead Creek 3.5 miles

ups tream and Galena Creek enters 3.8
miles upstream, Both were flowing about 1 o.f.8., and are steep and
of no value to salmon,

170-(11)d MoCoy Cresk: Enters Niggerhead Creek 5 miles upstream,

= is 9 miles long, but was found to have many
cascades and is blooked 0.4 miles above the mouth by a 650 foot falls.
It has 1littls value for salmon.

170-(12) Cemp Creek: Enters the Cispus 18.2 miles upstream, It is
a small steep stream, and has no value for
salmone.

17U-(X3) North Fork of the Cispus River: (August 1 end 2, 1937;
Kolloen and Baltzo.)

This tributary joins the Cispus River 18 miles upstream. It is 15
miles long, of which the lower 6 miles were surveyed to an impassable
series of bedrock falls totaling 25 feet in height. The stream is

18 feet wide, had a flow of T2 cef.8. and 1s the lergest and best of

the Cispus tributaries. Resting pools average 44 per mile and the water
temperature was 490 F. to 51° P, The lowsr 1/2 mile is on the open
Cispus valley floor and the lower part of the stream is quite heavily
fished by sport fishermen. The next 1 1/2 miles is in a box canyon,
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but the stream valley widens slightly before mnother canyon is en-
countered 4 miles upstreem. The gradient is moderate, 50 to 125 feet
per mile, and the well-forested watershed allows a more gradual run-
off than in most of the more exposed Cispus tributaries. There are
some excellent spawning riffles, and in a total bottom area of 112,000
square yards there is suitable spawning area for at least 1400 pairs of
salmon, but it is not being fully utilized., Silver salmon fingserlings,
including 2 year olasses, were abundant to the falls, indicating a
fairly good run of that species. A run of chinook salmon (probably
fall-run) is present, and on October 30 and November 1, 1945, there
were counted 129 live and 1 dead chinook, and 33 live end 2 dead silver
salmon in a 3 mile seotion of the river near the road bridge. Large
numbers of salmon fry were collected in fyke nets in late January and
February 19546, Steelhead redds were observed in the lower 2 miles by
the 1937 survey party, and rainbow and outthroat trout were present in
fair numbers in the 3 miles immedimtely below the falls. The stream
should be surveyed above the falls to determine whether a fish ladder
is desireble.

All tributaries observed, including Tyler, Polk, Irish, Swede,
Midget, Jackpot, Siwash, and Yaroo creeks, had a flow of only I to 2
0eTa8s &nd were too small and steep t0 be of valus, although a few
salmon might spawn at their mouths. Timonium Creek, entering 7 1/2
miles upstrean and just below the impamssable falls is larger, but has
an impassable series of falls 75 feet high at its mouth.

170-(14) to (17) Horse Creek: at 19.7 miles, Smoothrock Creek at 21.2
miTes, and Blue Lake Creek at 22 mlles upstream, are
Cispus River tributaries with I'lows of less than 3 c.f.s., and are too
steep to be of wvalue. Juniper Creek, 24 miles upstream has a small
amount of spawning near its mouth, but is impassable immediately above.

170-(18) East Canyon Creek: (Oote 25, 19363 Whiteleather.) This

: stream 10 miles long enters the Cispus
River 28 1/2 miles upstream, but is blocked by an impassable 40 foot
falls 300 yards above the mouth. Spawning area exists for a very few
salmon below the falls. Four adult silver salmon were observed.

17u-(19) Sgusw Creek: (April 26, 1941; Frey.) Entering the Cispus

River 30 1/2 miles upstresm, this stream is
2 1/2 miles long, 10 feet wide, and had a flow of 6 to 7 cefess Its
gradient is so steep that it has little value,.

170-(20) Adems Creek: (April 25, 1941; Frey and Bryant.) Entering the
T cispus 31.7 miles upstream, this tributary is

11 miles long and 12 to 20 feet wides. It has a flow of 8 to 15 o.f.s.,

which is maintained through the summer by melting snows on Mt. Adems,



This stream carries large quantities of silt later in the summer, which
discolors the Cispus River below the confluence. The water temperature
was 44° F, The lower 1/2 mile is in a rocky gorge, 10 to 15 feet wide
in which there are several falls up to 6 feet in height, and little
spawning area., A 15 foot falls topped by drift logs 400 yards above the
mouth is a barrier to fish, and not even resident reinbows were ob-
served ebove it. There is some good spawning rubble present above the
falls, but the streem is believed to be unfit for fish., Its tributary,
Sheep Creek had a flow of 5 to 8 c.fe8s, but also was entirely devoid
of I1sh IiTe.

170-(21) Orr Creek: (April 25, 1941; Frey and Bryant.) This small

T streem is 8 feet wide and had a flow of 5 to 10
c«.fe8s It has some spawning rubble and is believed to be of some
8light value to anadromous fish,

Several small, steep tributaries enter the Cispus above Gail
Fallas, but these were not surveyed in detail. In upstream order they
are; Cat, Muddy Fork, Pimlico, Midway, Wesley, Elk, Chambers, Walupt
Lake and Goat Creeks. Falls are reported to block Cat Creek and the
streem running out of Walupt Lake.

17V  Schooley Creek: (June 13, 1936; Hanavan.) This small tributary
enters the Cowlitz River 99 miles above its

mouthe It had a flow of less than 1 cefe8s and is of little value

to salmon although a few silvers spawn near its mouth.

17w Siler Creek: (June 13, 1936; Kolloen and Shuman.) Enters the
Cowlite River 100 miles above the mouth. It is

7 miles long and 2.8 miles were surveyed to two impassable falls 12
and 22 feet in height. It is 27 feet wide, but flows through a
swampy section in the first mile above the mouth where it has little
ourrent, no good pools or riffles, and a mud and sand bottom. The
gradient inoreases slightly for the next 1 1/2 miles and here there
are a few pools and spawning area sufficient for at least 200 pairs
of salmon. The remainder of the stream is abruptly steeper and has
little value. No data could be obteined on the extent of its use
by migratory fish, but a few unidentified salmonoid fingerlings,
probably silvers, were seen in the upper mile surveyed. Its only
tributery, Squire Creek, enters 2 miles upstream and was inspected
for 1/2 mile, but was found to be t00 small to be of importance. Its
flow was about 1 cefese

17X Kiona Creek; (July 31, 1937; Hanavan and Lobell.) Enters the
Cowlites 101 miles upstreams It is 10 miles long,
of which 6 1/4 miles were inspected to a forks. The stream is 16 feet
wide and has a flow of 6 to 8 c.fe8. The water temperature was 51° F,
to 61° F. and on October 2, 1945 a water temperature reading of 500 F,,
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and a flow of 9 c.f.8. was recorded at the Randle-Cispus road bridge.
The lower 4 1/2 miles are in a swamp, the chamnnsl being choked with
debris. fThe bottom in this seotion is mostly sand, and there is only
a little spawning area. The next mile of stream to the forks has a
slightly inoreased gradient and many excellent riffles with spawning
area for at least 200 pairs of salmon. Silver salmon fingerlings were
80 abundant in this section that the stream resembled a hatchery
rearing pond, and it is evident that the spawning area is quite well
utiliged, There is doubtless a little additional spawning in the two
branches above, but they are both small, neither having a flow of more
than 3 o0.fe8s Several small debris jems should be removed from the
stream. Two tributaries, Peters Creek and Oliver Creek, have small
flows and a little additional spawning areas B5ilver salmon finger-
lings were numerous near the mouth of each.

17Y Mill or Miller Creek: (June 8, 1936; Kolloen and Shuman.) Enters
the Cowlitz River at Randle, Washington, 108

miles smbove the mouth. It is 2 1/2 miles long, of which 1/2 mile was

surveyed to an impassable 30 foot falls. The stream is 14 feet wide

and had a flow of 28 c.fess It has a moderate gradient, and flows

through pasture lands from a gorge near the falls. Spawning area is

present for a few salmon, and silvers are reported to utilize it.

The stream was polluted with sewage and garbage from the town of

Reandle at the time of observation,

172 Silver Creek: (August 4, 1937; Hanavan, Lobell, Baltzo and
Kolloen.) Enters the Cowlitz River 106 miles

above the mouths This stream is 12 miles long, of which the lower

2.7 miles, to an impassable 20-foot falls were surveysd. It is 19

feet wide and had a flow of 30 c.fes. On October 2, 1945 a flow of

73 cefe8s and a water temperature of 51° F. was recorded 3/4 mile

above the mouths The lower 2 miles is on the Cowlitz flood plain

where the gradient is slight, and resting pools average 18 per mile.

This stretch contains the best spawning rubble, there being sufficient

in the entire 2.7 miles surveyed for at least 700 pairs of salmon.

The remainder of the streem is in a steep canyon and has a gradient

of 140 feet per mile. Only occasional small patches of spewning rubble
ocour between numerous cascades and low falls, some of which are 4 to

8 feet high and very difficult for the passage of fishs A low dam 1.8
miles ahove the mouth diverts about 10 o«f.8. t0 & small power plant, the re-
turn is 230 vards below, There iz normally no spill over the dem except
for leakage through the dam, and adequate passage for fish should be
provideds The diversion is protected from drift by slats spaced 2 1/2
inches apart, but these do not effectively bar the passage of down-stream
migrants. Silver salmon fingerlings were numerocus in the lower two miles,
indicating good utilization of the stream by that species. A small steel=-
head run also exists. O(ne dead adult steelhead was seen, but steel-

head fingerlings were socarce. One tributary, the Eaet Fork of Silver
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Creek, enters below the impasseble falls, but is so steep that i+t has
very little valus. It is blocked by an impassable log jam 50 feet
high 1/4 mile upstreem. A few salmon are reported below the log Jem.,

17A4 Purcell Slough and Hopkirs Creek: (Inspected Aug. 1, 1937;
Henavan and Lobsll,) This is
located 109 miles above the Cowlitz River mouth and consists of 3 or

4 channels that at times connect Hopkins Creek and Davis Creek with
the Cowlitze Since various water stages in the Cowlitz can alter

the channels, they should be re~investigated when improvements are con-
templeted. Hopkins Creek above the slough had a flow of about 3 c.f.8.
and was reported to support a small run of silver salmon.

17BR Davis Creek: (July 31, 19363 Hanavan and Lobell.) Tributary to
~ the cowlitz 111 miles above the mouth. This stream
is 6 miles long, of which two miles were surveyed to an impassable 20
foot falls. It is 15 feet wide, and had a flow of 4 c.f.85. Resting
pools average 13 per mile and the water temperature was 51° F., The
lower mile is on the Cowlitz flood plain and there are often several
shifting chennels, (see Purcell Slough above)e. The stream bed is
composed mostly of mud or sand, and seepage causes some channels to
go nearly dry in the summer. The next mile between the floed plain
and the falls hes a steeper gredient and suitable spawning area for e
few salmon. There are 2 small log jams end small falls in the upper
1/4 mile surveyed that should be removed. Silver salmon fingerling are
nurerous, and a few steelhead fingerlings also were observed.

17CC to EE. Cunninghsm Creek: At 110 1/2 miles, Owens Creek at 111
miles, and Cougar Treek at 112 miles
above the mouth of the Cowlitz River are all intermittent streams of
little or no value to salmon. When investigated on June 5, 1936, they
all had flows of 2 to 3 c.f.8,

17TFF Kilborn Creek: (June 5§, 1936; Kolloen.) Tributary to the Cow=
1itz River 112.2 miles above the mouth. It isa

6 miles long, of which the lower 3/4 mile was surveyed to an impassable
36 foot falls, The stream was 18 feet wide and had a flow of 15 cef.8.
Resting pools average 10 per mile and the water temperature was 47° F.
A log jam 6 feet high, is loceted 50 yards above tha mouth. There is
spawning area for a few fish in the lower 1/2 mile, but the gradient
is very steep above that point. Silver salmon and ateelhead mre re-
ported to asocend to the falles. Cutthroat trout were cbserved, and
Meontana black spotted trout have been planted above ths falls,

1766 Gerret Creek: (June 5, 19363 Kolloen and Shuman.) Enters the
Cowlitz River 114 miles above the mouth. It ia
2 1/2 miles long and ie blocked by an impassable 12 foot falla 1/2
mile above the mouthe It lacks good pools but has some good spawning
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riffles, It had a flow of 10 c.f.8., but is reported to be inter-
mittent, A few silver salmon are said to use the stream, but no
fish were seen,

17EH Burton Creek: (June 4, 1938; Kolloen.) Enters the Cowlite River
115 miles above the mouth. The stream is s 1/2
miles long, of which the lower 1.3 miles were surveyed to a ssriess of
impassable cascades in a box canyon. It is 40 feet wide and the flow
was 22 c.f«8, Shallow pools are frequent and the water temperature
was 57° F to 69° F. The lower 1/2 mile is swampy and lacks spawning
rubble. There is spawning area for a few salmon in the next 2/3 mile,
but the remainder of the stream up to the falls has an exceptionally
steep gradient and the bottom is composed of large rubble. Although
silver and chinook salmon, steelhead, and cutthroat trout have been
reported, the stream has little value.

17HH=-(1) East Fork of Burton Creek: (June 4, 1838; Kolloem.) This
tributary enters the swampy
section of lower Burton Creeks It is 3 miles long, of which the lower
mile was surveyed. The lower portion ie swampy and has many windfalls
across it which should be removeds There are some small shallow pools
and good riffles with suitable spawming aree for a few salmon. In
same years the stream is said to be intermittent, but the observed
minimim flow was 2 c.fe8. Silver salmon and trout are reported, and
silver fingerlings were numerous. A large run of silvers for the size
of the stream was reported in 1938.

1711 Willame Creek: (July 25, 1937; Hanavan.) Enters the Cowlits
River 118 miles above the mouth. It is 8 1/2
miles long of which the lower B25 yards were surveyed to an impess-
able 30 foot falls, It was 21 feet wide and had a flow of 15 to 18
cefs8, The water tempersture was 63° F. The stream ocoupies a rough
canyon in a heavily wcoded, mountanious country. Casoades and low
falls inorease upstream in number eand height, and are of ten diffiocult
for the passage of anadromous fish. Large rubble predominates, and
suitable spawning areas for a few salmon are found only along the
lower edges of the pools. Silver salmon fingerlings were numerous
and the available spawning aree is well utilized. The stream is
believed to be too steep and rough above the falls to be much value
to migratory fish.

1740 Dry Creek: Tributary to the Cowlitz River 119 miles above the
mouths It is intermittent and of no value.

17KK Smith Creek: (June 3, 1936; Baltzo.) This 10-mile long stream
enters the Cowlitz Riwer 119.3 miles above the

mouth, One mile was surveyed to a 20 foot impassable falls. The stream

is 24 feet wide, but all except the lower 1/4 mile is in a steep

canyon. There is suitable spawning area for only a very few salmon.

The stream was considered too steep and rough above the falls for any

additional value to enadromous fish.
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17LL Johnson Creek: (dJuly 27 and 28, 19368; Kolloen and Baltzo.) Enters
the Cowlitz River 120 miles above the mouth. This
stream is 12 miles long, of which the lower 5 miles to the mouth of
Glacier Creek were surveyed. It is 37 feet wide and had a flow of 132
CeT.8. oSmall resting pools average over 36 per mile end the water temper=-
ature was 48° F. to 53° F. On October 2, 1945 a water temperature of

49° F, and a flow of 65 c.f.8. was recorded at the highway bridge. The
lower 1 1/2 miles below an impassable log jam are on the Cowlitz flood
plain where the gredient is moderate, and suitable spawning is available
for at least 400 pairs of salmon. The remainder of the section surveyed
is in a steep, rough, desp canyon. In this ssction there are many cas-
cades and several low falls 3 to & feet high. A second log jam, 30 feet
high and 300 feet lone, ocours 2 miles above the mouth, and is probably
impassable to fish, as is the 15 foot Jennings Falls, surmounted by a

log jam 10 feet high, and located 4.3 miles upstream. There was potential
spawning ares for an additional 500 peirs of salmon above the lower im-
passable jams A fair run of silver salmon is reported, and fingerlings
were observed below the lower log jam. Steelhead trout are also reported.
All tributaries lerge enough to support salmon enter above the falls and
are therefore inaccessible.

17 FHall Creek: (June 8, 1936; Kolloen and Shumen.) This stream 3 1/2
T miles in length enters the Cowlitz River 120 1/2 miles
above the mouth. The lower 1.6 miles were surveyed. It flows almost
entirely on the Cowlitz flood plain through extensive swamp areas. It
is 34 feet wide, the gradient is slight, and the pools are large. Algee
and weterplants grow on much of the bottom and there ie suitable spawning
area for very few salmon. Several beaver dems may be barriers to migratory
fishe Small runs of silver salmon and steelhead are reported. Hager
Creek, a tributary entering from a steep mountainside, is believed %o be
Tnlmportant.

17NN Skate Creek: (July 25-29, 1937; Baltzo and Kolloen.) This fair
sized tributery enters the Cowlitz River 123 miles
above the mouth near Packwood, Washington. The streem has a total
length of 14 miles, of which 8 3/4 miles were surveyed. It is 23 feet
wide and had a flow of 36 cef.s5. Resting pools average 30 per mile,
and the water temperature was 50° F., to 61° Fs The lowsr mile on the
Cowlitz flood plain has a slight gradient and spawning area for at least
several hundred salmon (see Figure 7). The mid section of the stream is
in a canyon 4 miles long where there are some scattered patches of spawn-
ing rubble. The upper 3 miles of the oreek are in a wider valley and
heve spawning ares for a few hundred more salmon. Ooocasional debris jams
were diffiocult for the passage of fish. A%t 2 1/3 miles above the mouth
a hillside was slipping into the stream channel and had already formed
several rubble dams 6 to 7 feet high that are believed to be impassable
at low waters The streem cen support at least 1400 pairs of salmon and
its potential carrying ocepaclity would be higher if the stream were not
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subject to severe scouring by freshets in the narrow canyons. BSilver
salmon and steelhead tront runs are reported. Steelhead fingerlings
were fairly abundant throughout, but silver fingerlings were most
sbundant in the lower 2 miles., Boulder, Dixon and Rock creeks are small
tributaries flowing less than 1 c.f.8., and are of no importanoe.
Johnson Creek, entering 7 miles upstream is larger (20 c.f.s.), but ia
blocked by a series of 6 to 10 foot falls 400 yards above the mouth.

17-00 Butter Creek: (July 26, 1937; Lobells) Enters the Cowlitz River
125 1/2 miles above the mouth, The stream is 10
miles long, and was surveyed for 1 1/4 miles to a very difficult 20
foot bedrock chute. An impessable 30 foot falls is located 1/4 mile
farther upstream, The stream was 31 feet wide and had a flow of 80
c.fe8« Resting pools average 22 per mile and the water temperature was
58° P, TIn the lower 1/2 mile on the Cowlitz flood plain there are often
several chennels with some fine riffles that would provide spewning arsa
for at least 0 pairs of salmon. The remainder of the section surveyed
is in a steep box canyon with a gradient of 165 feet per mile, and has
little values MNumerous silver salmon fingerlings indicate that it is
well utilized by that species, Trout fingerlings were also seen.

17PP Lake Creek: (July 24, 1937; Baltzo.) Origineting at Packwood

T Lake this 5-mile long stream enters the Cowlitz
River 126 miles above the mouth. The lower l.9 miles were surveysd to
an impassable 25 foot falls. The stream is 41 feet wide, had a flow
of approximately 150 c.f.s8., and the water temperature was 63 1/2° F.
The water was turbid with silt. The gradient is so steep, sveraging
250 feet per mile, and the stresm bed contains so much largs rubble
that thers is little suitable spawning ares. There are some debris
jeme snd many rapids and cascades. There is excellent spawning area in
the lowsr 300 yards, but only cocasional small patches above. The spawn=-
ing area would accommodate at least 250 pairs of aslmon. Silver salmon
fingerlings were numerous and 30 steelhead redds wers counted in the
lower section, indicating that the available spawming area is well
utilized.

1700 Muddy Fork of the Cowlitz River: (Junes 26, 1936; Hanavan, Kolloen,
and Baltzo.) Entering the
Cowlite River 127.4 miles above the mouth, the Muddy Fork extends for 11
miles to its source at Cowlitz and Paradise Claciers on Mt.Rainier. The
stream ie 5O to 60 feet wide, and is high and terbid with glaoial silt
during the summer months. The lower mile is on the Cowlitz flood plain,
and is almost e continuous riffle with spewning area for at least 00
pairs of salmon. The remainder of the streem is in a steep canyon.
Indiens formerly caught many salmon at the mouth, and it was reported
that a few spring chinook salmon still ascend for some distance.

Silver salmon, fall chinook and steelhead have been reported.
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FIGURE 7, Excellent spawning area in Skate Creek,
tributary to the upper Cowlitz River






17RR Coal Creek: (June 3, 1936; Shuman,) Enters the Cowlitz River
127.6 miles ahove thes mouths The Btream is 6 miles
long, but is blocked 2/3 mile upstream by an impassable 75 foot falls.
It i8 24 feet wide, and cold, the water temperature being 43° F. There
is a spawning area for about 100 pairs of salmon near the mouth, but a
stesp gradient of over 435 feet per mile in a canyon above makes the
stream of little value. No migratory fish were seen or reported.

1785 Purcell Creek: (June 3, 19368; Kolloen.) Entering the Cowlitz
River 129 1/2 miles above the mouth, this streem
2 1/2 miles long was surveyed for a distance of 1/3 mile tc an impass=-
able 60 foot falls. A few silvers are reported to utilire the few
excellent riffles near the mouth.

17TT Clear Fork of the Cowlitz River: (July 24 and 29, 1937; Hanavan
and Baltzo.) Thie streem joins the
Ohanapecosh River to form the mein Cowlitez River. It is 16 miles long,
of which the lower 1 1/2 miles were surveyed to a series of 6 falls and
oascades above which salmon have never been reported. It is 30 to 50
feet wide and had a flow of 160 to 190 c.fese High water occurs in June
with a flow of over 1200 o.f.s8,, and during the low water period in
November the flow is often down t0 30 c.fe8. (U.5.G.5. records) There
is spawning area for only a few salmon near the mouth below a rough,
steep canyons The State of Washington installs racks in the stream
near the mouth in order to secure chinook salmon for artificial pro-
pagation. Small runs of steelhead and silvers enter the stream to
spawn in the lower mile. Dam Creek, with a flow of 6 o.f.8., and
Cartright Creek, with a flow of 15 to 20 c.fs8., are both blooked at
thelir mouths by 30 to 50 foot falls and have no value., All other tri-
butaries ars above the cascade barrier and ars inmocessible at present.
[ ]

1700 Ohanapecosh River: (July 24, 1937; Lobells) This siream originates
z at a glacier of the seme name on Mt. Rainier.
It ie 156 1/% miles long, of which the lower 1.1 miles were surveyed. It
is 60 feet wide and quite deep, with a steep canyon located but a short
distance above the mouth. A log hatchery dam 12 feet high is located

700 yards above the mouth forms the upper limit of selmon migration. The
1/2 mile stretch between the dem and the confluence with Surmit Creek has
8 falls from 6 to 23 feet in haight, and above which no salmon runs have
ever been reported. There is spawning area for a few hundred fish near
the mouth. The State Department of Fisheries installs hatohery racks 180
yards upstream where spring and fall chinook end steelhead eggs are taken
for artificial propagetion. There is therefore little natural spawning
in the stream at present. Silver sslmon are also reported. All tribu-
taries are steep and blocked by falls or the hatchery dam.
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TABLE OF OBSTRUCTIONS AND DIVFRSIONS-E/

Name or Type of Height Fxisting Recommendations
Mame of Stream Obs truction or in Protective
Diversion feet Devices
Main Cowlitz River Cowlitz Falls 6=8 None Fishway or widen
channel
Noweman River '3 falls 5, 6, 9 None Fishways
2 splash dams 38 None Survey above
Mulholland River Splash dam 30 None Survey above
Falls 11 None Survey above
Ostrander Cresk 4 Cascades 47 None Fishway
10 log jams; 3-10 None Remove
22 beaver dams
South Fke Ostrander Cr. Water supply dam 2 None Fishway. Screea the
and sawnill dem diversion
Falls 8 None Fishway
Log jam and beaver dams 3=7 None Pemove

(1) T™is tetulation includes only those obstruotions and diversions which would seriously interfere with runs
of salmon and steelhead in the stream,



T01

TABLE OF OBSTRUCTIONS AND DIVERSIONS

Neme or Type of iiai.ght Existing Recommendations
Name of Stream Obstruction or in Proteotive
Diversion foet Devices
North Fk. Arkansas Cre. Log and debris jams 5=6 None Remove
South Fk. Arkansas Cr. 6 log and debris Jams 5=6 None Remove
Monashan Creek Series of 3 falls 18 None Survey above
Toutle River 2 dems and log jeam 2-3 None Fishways
Outlet Creek Log Jem ? Hone Remove
Johngon Cresk Logging debris 6 Nome Remove
Eighteen Creek Falls Impaasable None None
Twenty Creek Falls 6 None Survey above falls
Whitten Creek ‘Falls 30 None None
Bear Creek Falls 10 None None
Green River Camp #7 Falls 6, 2 None Study at migration
time
Big Falls 13 None Fishway
Black Falls 60 None None

B e . o
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TABLE OF OBSTRUCTIONS AND DIVERSION

Name or Type of Helight Existing Recommendations
Name of Stream Obstruction or in Protective
Diversion feat Devices
Devils Creek Bed=rock chute 6 None ] Survey above
Flk Creek 4 log jems; 2 falls 6 None Survey to reported
impassable falls.
Remove log Jjams.
Shultz Creek Log jam 7 None Survey
Miners Creek Log jams and casoades 5 None Remove lower
barriers and survey
above
Alder Creek Trash Jams 4=5 None Remove
Hoffstadt Cresk Falls and Cascades 8, 6 None Survey above
Log and trash jems 3-6 None Remove
Bear Creek (17D-(6)a) Log and trash jems 3-6 None Remove
Deser Creek Falls 25 None Survey above
Mirada Creek Log and debris jams 3-6 None Remove
Castle Creek 9 log jams 4-10 None Remove
Falls and Chutes "X, 7 None None
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TABLE OF OBSTRUCTIONS AND DIVERSIONS

Neme or Type of Height Existing Recommendations
Name of Stream Obstruotion and in Protective
Diversion feet Devices
Coldwater Cresek Falls 6 Nome Survey above
Log and trash jams 3-5 None Remove
South Fke. Coldwater Cre Falls 6 None Survey above
Studebaker Creek Log and boulder falls 26, 3 None Recheck at spawning
and casoades time, and remove if
necessary
All Spirit Lake tributaries Falls 8 to 40 None None
0liqua Creek Falls 4 None Fishway
Log and brush jam 4 None Remove
England Sawmill Dem 25 Fishway None
Campbell Creek Ryderwood water supply 6 None Survey above
dam
LaCamas Creek 2 farm power dams 6, 4 None Fishways
Log Jjem 8 None Remove
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TABLFE. OF OBSTRUCTIONS AND DIVERSIONS

Neme or Type of Height Existing Rscommendations
Neme of Streem Obs truction and in Protective
Diversion foot Devioces
Cedar Creek (17g-2) Falls 25 None Survey above
¥ill Creek (17H) Falls 20 None None
Winston Creek Falls 40 None Survey above
Klickitat Creek Bedrock chutes, 10, 6, 14, 8 None None
v falls and log jems
Tilton River Falls 18 None None
Beaver dems and 3-10 None Remove
3 log jams
Cinnebar Creek Falls 75 None None
Alder Creek (17K-3) Debris jam g None Remove
North Fk. Tilton River Cascades,. falls 6, 9, 5, etc. None Remove log jams.
and log Jams Fishways.
Wallanding Creek Falls 12 None Survey above
" Rockies Creek Log jam falls 10 None None
Jesse Creek Falls 20 None None
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TABLE OF OBSTRUCTIONS ANC DIVERSIONS

Kame or Type of Height Existing Recommendations
Neme of Stream Obstruotions or in Protective
Diversions feet Devices
Winnie Creek Falls 18 None None
¥ines Creek Falls and dam Impassable Yone None
Fast Fke Tilton River Cascades, Log jams 3=T; falls None Survey above; remove
impassable log jems
¥ineteen Cresk Falls and log jam 12 None Survey above
West Fke Tilton River Falls; log jams 8; 4-10 None
Snow Creek Falls 15 None None
Eagle Creek Apron falls Impassable None None
Sulphur Creek Falls with dam 12=6 None None
Beaver dams and jems 3=6 None Remove
Shelton Creek Cascades and falls 9, 13 None
Tanders Creek Series of falls and 100 (combined) None Remove log jams
log Jams
Rainy Creek 4 log jams 4=-10 Nona Remove
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TABLE OF OBSTRI'CTIONS AND DIVERS IONS

Name or Type of Helght Existing Recommenda tions
Hame of Stream Obs truotions or in Proteotive
Diversions feet Devioces
Lunch Creek Falls 15 None None
North Fke Rainy Cr. Falls Impassable None None
Goat Creek Falls 35 None None
Cispus River Gall or Cat Creek falls 30 ¥one Survey above
Mmartes Creek 2 falls 6, 10 None Survey above
Cascades and log jems 6, 12 Hone Improve lower 2
- mi les
Iron Creek Cascades and falls 3 o 6; NWons None
Greenhorn Creek Casoades snd log jams 3-8 None Remove log jems
Falls 60 None Yone
Niggerhead Creek Log Jjem 25 None Remove
4 falls 5, 8, 20, 25 None Survey above
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TABLE OF OBSTRUCTIONS AND DIVERSIO!S

Nams or Type of Helight Existing Recommendations
Neme of Stream Obstruction or in Proteotive
Diversion feet Devices
my‘ Creek Falls 50 None None
North Fke Cispus River Series of falls 25 None Survey above
Jémonium Creek Falls 76 None None
Blue Lake Creek Falls 5 None None
East Canyon Creek Falls 40 None None
Adems Creek Falls and log jem 4 to 15 None None
Siler Creek 2 falls 12, 22 None None
Kiona Creek Brush and log jems 4-7 None Remove
Mill Creek (17Y) Falls . 30 Noune None
Silver Creek 26 cascades; 4 falls 3, 8, 8, 4, 20 None Fishways

Farm power dsm

2 1/2® grizzly

on diversion

Fishway; install
small mesh screen on
diversion
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TABLE OF OBSTRUCTIONS AND DIVERSIOMS

Nems or Type of Height Existing Recommendations
Name of Stream Oba truction or in Protective
Diversion feet Devices
Eest Fk, Silver Creek Log jem 50 None None
Davis Creek Cascades; 2 log 4, 6, 20 HNone Remove log Jjams
Jams; falls
Kilborn Cresk Log jam; Falls 6, 35 None Remove log jams
Garret Creek Falls 12 Konse None
Burton Creek .. Series of casoades Impassable Hone None
Fagt Fko Burton Creek Log and brush Jems 3=6 None Remove
Willame Creek Cascade falls; falls 4=-5; 30 None Survey above
Smi th Creek Falls 20 None Survey above
Johnson Creek (17LL) Cascades and 2 log jams 2-5; 8, 30 None Remove log jams
Falls, topped by log jam 15, 10 Nons Survey above
Hall Creek Beaver dams 3-5 None Remova
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TABLE OF OBSTRUCTIONS AND DIVFRSIONS

Name or Type of Height Existing Recammendations
Name of Stream Obs truction or in Protective
Diversion feet Devioes
Skate Creek Debris jems and 4-7 None Remove log Jjems
low falls end casoades
!
Johnson Creek (1TNN-5) Series of falls 6-10 None Survey stream
Butter Creek Bed=-rock chute, falls 20-30 None Nons
Lake Creek Apron falls 28 None None
Coal Creek Falls 5 None None
Purcell Creek Falls 60 Rone None
Clear Fork Cowlitz River Series of low falls Collectively None None
and casocades impassable
Dam Creek Falls 10, % Nons None
Cartright Creek Falls None None
Ohanapecosh River Hatohery dam 12 None None
8 falls 5 to 23 None None
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