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- INTRODUCT ! ON

As a pert of & broad survey of the ecclogical status of redwood
forest ereas in north coastal California, an lavestigation of the fish
fauno end fish habliats of the region was undertsken In the fsll of 1963.
This investigoticn censisted of field observations om current conditions,
a survey of published Yiterature, and en examination of field notes tzken
by the writer over & périod of 15 yeers.

The purpose of this report partly is to identify the common fishes
and to describe thels disiributions, genzral sbundance and imporiance,
and ecological status tn the redwoed forest reglons in Mendocino, Humboldt,
erd Del Morte Cournties. 1t is also for the purpose of describing the
general naturc, extent, and condition of fish producing weters in this

o region.

A discussion of the main fish and stream protection problems of the
present and the future Is presented. Especi2l emphasis is given to the
problem of protecting fish species peculiar to the redwocd regicn and

their habitats.

FISH HABITATS

The aquatic habitats of redwood forest aress In Mendocino, Humboldt,
and Del Norte Countles include many small streams that arise In these
areas and either flow directly to tha ocean or into lagoons, or are tribu-
taries of larger streams. A nurber of medium-sized ard lerger streams
have their origins farther inland, but tkeir lower reaches contribute to
the equatic habitats in the redwood region. A few small reservoirs and

small lakes, coastal freshweter or brackish-water lagoonrs, and an
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pccasicnal pond further enrich the region's aquatic enviroamsnt. Figure

! shows the gencral distribution of the coast redwood (Segucia semper-
Qirﬁ%s) and the iccation of the main bodies of water in the redwood
region.

Kosi of the streams arising within staends of virgin redwood are wvery
small, clcan and cool. They cre of moderate gradient and are character=
ized by sand and gravel boittoms and alternating pools and shailow riffies.
These smz!l sirecms ore not usually subject to great cherges tn volume of
flow, woter temperdtiure, or chemicel gquality. However, maony co dry neor

’ .

thoiy mouths or becomez intermittent in the summer. Heny 2ie so small

G

that they remain unnaged.

There are sony medium-sized and a8 few lerger streams flcowing through
the redvocd belt. HMost of thz mcdivn-sized sirgams ara of about the saxe
ecological character. They hove ordinary sumser flows vanging from ebout
5 to 80 c.7.s.{cad arc herain defined o have ennul runofis of betweer
about 50,000 znd 1,000,080 ccre~feet). Scascnal fluciuctions in flow are
typteaily lavga. Tiho lower secticns oFf some of them often go dry near
(he summer, cven thowgh upstreaom Flows may be considor-
able at the some time. For example, on August 13, 1851, Turwer €rochk, 2

tributary of the lewer Kleomoth River, wos dry from its mouth to @ dis-

tance of cbout B mites upstresm. fbout 108 yords above the point where

he gravel of the strzam
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The medium-sized strezms are of moderaie grodient. For exawple,
Proirle Creck, o tributary of lower Recdwood Crezk and a more cr less

rypicai’ medium-sized sedwood forest stream, has an averige siope of

>
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about 60 fcet per mile. Prairie Cresk, as with most of the streems ig
t1s size-class, is charscterized by long pools frgquéntly interrupted by
shallow rifiies with sand, grovel, end rubble bottdms. The water is
clear end Tairly cool. |

The larger strecams (heorein defined es having 8nnual rur-offs of
over 1,000,000 acre~feet) in the regicon vary con;idcrably in charscter.
#iottole River and Kad River are similar In mony physical and biological
respects., They are streams of mederate gradient and they consist mainly
of 1ong pools and shailow riffles with sand, gravel, and rubble bottams.
As with reocwdod area sireams in general, rooted équatic vegeiation is
sparce, but boticm growths of algsc often are lush in the summer. Both
are subject to great fluctuation in volume of flow end they clear slauly
after heavy reinstoms,  Flows are greaf!y reduced in the summer and
autunn, but the water is clear end fairly cool at these times. Samith
River (shcwn in Figure Zj ts considerably larger then these (wo elvers
cnd while it 2lso Is subject to considerable fluctustions In flow, after
heavy rainfoll and resultent high and meddy water, it clears relstivaly
rapidly, Curing periods of lower flow ihc water is exceptionally clear
in this river. Svemer time flows in Smith River arc seldom less than
200 c.f.s. The (cverage?) suspended sediment lood per unit of streem
flow Is louest in Smith River end nmext to the highest in Mad River among
the larger redvood area sireams (Humboldt County Waier Reguiremenis and
Weter Resources, repoit tc the Board of Supervisors, 1963).

Ecl River, the sccond largest recducod area stroam, parallels the
coastline over auch of its length. The south fork of the Eel i5 only

about 8 miiles frem the ocean 8t @ poimrt about S0 miles uwpstream. Thus,



e T e Atk LR YR e T L Al el PRV SN S

-5.'

the lomwer Eel ond the south fork are'entfre!y in the redwood belt., Some
of the highest stream terperntures known in the redwood region occur ia,
the south fork. HMaoximwn temperatures upstveam medr Garberville are &s
high as 88%. Such temperaturz conditions are umsuitable for salwonids,
$ut some survive the swuseer by remainiﬁg where cool water enters the
river from tridutaries or enderground sources. Woter temperstures in
mcst hesdwater areas and in the lowser Eel are lower and within the
general renge of tolerance of local salmenids.

kKiomath River {shown in Figure 2) is by far the largest stream flou-
NG ecross the redwood beli even though the eoximus recorded Instantane-
ous rote of Tiow for Eel River is larger than for the Klamath. It is
distinct from other study areo streams in 8 number of ways, both physical
and biological. The hcavy volume of flow in the relatively narrow chamel
produces a stream with few shallew riffles end few quiet pools. Hany
Eel River riffles for exemple, eacsily can be waded in late summer, bui
few if any in the lower and middle sections of the Klamath con be waded
safely. Tihe volumz of flow in the Kiamath during summer end early fall
remains high ond fairly constant compared to the othsr larger redwcod
grec strecms. HMinlmum summer flows near the mouth of the river are in
the neighborhoed of 5,800 <.f.s. The Klamath is the only Northcoast
siream that is normally turbid (with suspended plankton organisms) during
much of the suomer and autumn. Unlilkie any other study area stream its
chairccteristics cppear to be avfectsd very considerably by lakes and
feservoirs in its headwoter ercos.

gEven the smallest streams, with minimem flows of only & few gallons

per minute (g.p.m.) to o few cubic feet per second (c.f.s.), typically



g ey - . e nas Tt . : STl Px. A e e —

)

=

FIGURE 2,

Si2ITH RIVER AT HIOQUCHI BRIDGE (ABOVE) AND KLAMATH
RIVER NEAR FOUTH (BELOW).
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&re mporiant fish breeding and nursery areas. Along the coast frnn
tower Eel River northwnrd, streoms of this cless serve es breeding and

nuirsery areas for the coast cutthroat trout (Salmo clarki clarkl). North-

ward from Eel River such strcams progressively farther Inlend, but still
generally withln the reéwood belt as far porth as Klamath River, &re
utilized fcr.these-punpgses_by,cutthroat. in the Sn{th River drainage
cutthreat are camonly found well inland of the reéwbod forest., Tha
anparent absence of cocst cutthroat from upstream'areas of many streams
end from streams south of Eel River possibly may be due in part to higher
summer woicer temperaturces in these areas than in downstreom or mose
northerly areas.

Streams with minimum flows of around § c.f.s., or more, throughout
the reduood region typicolly serve as breeding ond ;haring grounds, oy
as migratory routes fer cutthroot trout, steelhead, reinbow trout (Salmo

gaivdneri gairdrmeri), silver salmon (Oncorhwnchus kiSuich), king salmcnm

{@ncorhynchus tshewwtscho), and Paclific lemprey (Entosphenwss tridentatus).

The Yower sections of the larger streems primoclly serve es upstiean end
dewnstreem migration routes foir migratory species. Generally, ihe spawn-
ing areas for these fishes are farther uvpstream out of the main areas of
redwood, but in the case of Eel River for excaplc, some of the principal
upstream spawning grounds of king salmon are bordered by large stands of
vecdwoord.

The larger streams frem Had River oorin also serve as breeding &réd

nursery ercas for the migratory culechen (Yhaleichthys pocificus). The

Amciican shod (Alcso sepidissime), anciher aradromous fish, cammonly is

found in Ec) River ond in Klamath River. Green sturgeon (Acipenser
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medirostris) occesionaily ere seen in Eel River and are falrly common in
Klemath River.
Some siall sgreoms entirely within redwood forests, and upstream
sections or the tributarfes of meny lorger stresms contain resident

satnbow trout (Saimo Beirdneri). Populations of resident rainbow or

cuetthroot cccasionally are found above impassabie barriers (to upstream
migration). ®hile below the barriers they sppeer to be mzinly of the
migrotory type. in 1851, above 2 fells on Ah Pch Creek, a tributary of
the lawker Klasath, the only salmonid kncwrn to b2 present wes the cutthrost,
twhile Just belaw the falls im that part of the stream secessible to
migratory species, vainbow were mere cosmon then cutthroat.

Both larger and wspy small streams contoin 8 few additiomal species
of strictly freshunier fishes of relatively litile Importance. The jower
reaches of ihe targer stresms entering the oceaon are camsonly visited by
a nurber of mormally marine or brockish-water Fishes.

The brockish-water lagoons in the reducog ares often contain 3 wide
voricty of marine and brackish-weter fishes, including temporory wisiiors
from the open szo, and upstream or dowmstresm migrant salmon and treut
originally produced in the tributaries of lageons. Lskes, ponds a2nd
reservoirs in ihe sredwood study aree typically contain either native or
Irtroduce trout plus @ vew non-game fishes,

Tie smaller and mediumesized streses arising in redwood forest. or
other streams situated lergely within thecse forests are, of course, coa~
siderabiv influenced By the forests and the activities teking place in
them or that have taken place in them. (i8rger streass, such as Klamoth

River, vith only & smal) fraction of their length in areas of redwood
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forosts, ordinariily would be tittle influenced by these forests, or thei
activities in then. Thus, one can take the view that'only those streams
situcied entirely or fargely within redwocd forests are traly & feature
of those forests. Certa2inly anv other streams ordinsrily would be more
greatly influenced by conditions outside rodwood forests.

A lorge number of redwood forest sireams, particularly the bighly -
vulnerabie smeliler sirezms, bave already been altered, some scverely, by

man's activities. Logging and road building have been the causc of most

~ty

of thc changes thst hove occurred. Hew damage is ogcurring at @ bigh
rate. In 1882 alone in redwoed forest area3s on the Northcoast ot iesst
28.6 miles of stream were severely damaged by logging. An edditionsl

9.2 miles mere *Hless severelyt! demeged (see Table 1), These activities
khave resulted in disruption of siream barks and boitom meterials, in
fncrezsed siltation ond turbidity, and in increased fleeding, ond possibly
roeduced suemer flows in these streams. Any of these corditions can be
detrimenial to the well-being of popuiations of meny waluable fishes.
Logging often hos procduced Jog end debris Jems thot serve &s barriers to
migretion of adult fish to the spewning grounds. Siltation often has
ruined riffles as spawnimg grounds for salmomids (see Figure 3). Long
sections of the originsl beds of many streass are Séverai feet below the
prescnt ‘'temporary’t beds produced by logging and road-building debris.
Such tezporary beds ovten airc composced of cggiregate quice different fron
that found in normcl! beds and normally wtilized by spavning saimonid
fishes {see Figure 3j. Sub-surface flows are common in small stream beds

There is Tittle doubt that thc temperature amd flow patteras oF €28y
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FIGURE 3.
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HEAVILY SILTED SPAYNING RIFFLE ON RORTH FORK COF
MAD RIVER (AROVE) AND UNNAMED CREEK FLOw OVER

LOGGING DEBRIS AND ERODED "FILL"™ MATERIALS
(BELOw )
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smoller streoms fiove been considerchbly changed by exiensive removal of
veavnod trees and other vegetotion along these streams. Most of the
chinges that are apt to occur are nnt those that'ybu!d usually favor
the maintonance of hea!tﬁy populations of the most desirsbie native
Tiches inhabitirg those stresms. Scme of tﬁese’chaages might, howsver,

- favor. tne production of less valuable species.

5]

On cursory examinction, the louer scctions of many strecms where

tiicy flow through virgin redwucod fores¢ eppear 1o be unalisred when

arvier rainstorms, thoir condition indicates unper waiershed or upper
stream bed disrupticn.
Therc appaventiy are no major stream gollution problems (oiher than

sittation possibly) in the redwood reogion and nonc are exsected to develop

A Taivly large nunber of smcl! sireams exist im still undisturded

these cire in sidte parks where mast 3re ©xe-

tant fetuie by logging ectivities.
T2ble 2 lisis medium~sized siveams (with imporiant watersheds that
cre ot lesst martly forested by redweeds) and the condition of their
cztarsheds with respect to the goneral cnient the thiser has been ioogad,
Oniy vory feuw cuch streams hovs watershods with important stancds vecduood
thet are still in lorgely ¢ viigin conditicn. A lorge stond 67 wirgin

reawosd remcins cn the watershad of Mill Creek, @ tributary of Smith

River; most of the south fork section has boen logged. Turvar Creek, o
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TABLE 2 ~ NEDIUN~SI2ED STREAHS 1M THE REGWOUD REGIOH WHOSE WATERSHEDS
CONTARN STARDS OF REDWOOD, AWD THE GENERAL DEGREE OF ALTERATION
OF THE IR WATERSHEDS BY LOGGINE.

S¢veam

Bit} Creek
~Wilson Creck

Hunter Creek
Hcaarvey Cr.
Turizr Cr.
Slue Crech
Ah Poh Cr.
Tactoh Cr,
Praivie Cr.
Redwecod Cr.
Moole Cr.
Little R.

Elk R.
Sotmon Cr.
Voo Buzen R.
¥Yager Cr.
toratees Cr.
Ga¥3 €.
Ten Miic R.
toyo .
Big R.
Hewaivo R,
Goreic R.
gualaia R.

Tributary £o

Smith Rives

Klamsih River
#¥amach River
¥ianmath River
Klamath fiver
Kizmath Eiver
Raduocd $reck
Q8cean

8ig Logoon
Oceon

. Had River
Humbold: Bay

umbolde Bay
Runboidt Boy
g€el River

¥z Buzeon Afver
fel River

3., F&. E21 River
Geccan

Qcoon

{cean

Ocacn

cgan

Gcean

Proporticn of
watershed covercd
with radwood

large
large
lerge
largo
large
eoderate
large

large
targe
large
lerge
large
smaltl
targe
lergs
large
moderate .
lerge
smaii
erge
arge
torge
laice
targe
lorge
farge

Condition
of timber
stands

considerably cut-over
largely cut-cver
largely cut-cver
partly cut-ower
largely virgin
partly cut-over
largely cut-cver

cors idersbly cutsover
cansidersbiy cul-cver
cons iderably cut-over
largsily cut-over
largely cut-ovesr
lergely cut=cuer -
largely cuteover
largely cut-over
targeiy cut-over
largely cut-over
parily cut-ovev
portly cui-ower
partly cut-cver
large ly cut-over
largsly cuiecover
largely cuti-cver
largeiy cut~over
largely cuirover
largely cut~cver
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a tributory of the lower Klamoth, is one of the largest sireams in the
redwood region whese watershed eontains important stands of redwood and
other timber in a relatively undisturbed condition. B8lue Creck, ancother
and larger tributary of Klomath River, drains a large watershad in which
togging has just recently begun. However, much of the upper waiershed
Is very rugged and_does not support scdweed., The lower Redwood Creek
watershed {shomxn in Figure &) has large stands of redwood and a number
of small tributaries in good condition, but the upper watershed has been
extensively cut=cvar and the conditions in the main stem of the creek
give indicatien of this., VYager Creck, a tributary of the lower ¥Yan Puzan
River, has lerge stends of virg!n redweood, but the stream itse!lf shows

the effects of thc considerable amount of logging that has occurred.

THE FISMES
The freshireter and anedromous fish fauna of stireams of the reducod
forest region is poor in voriety., Cnly i species ccour commonly; ot
leost enother 19 arc ofF restricied occurrcnce (see Appendix A and §).
The most characteristic fishes are salmon and trout (sees Figure S5).
Cnly one of the common species, the Humboldt sucker (Catostomus

mmboldtianus) may be considored pecuiiar to the reduood region. Al

other common spacies nave o wider discribution. However, in califarnio,

the ceast cuithicat end the evlochon alsc are found only in the redood
- ' - s . b d L . [l ~

ragion. Figure 6 shows the knewn gonerei distribution of the latter

three species in this regicn,

zizcept for some cutthroat knowxn from uppesr Elliott Creek (Siskiyou
County, Celifornia) vhich is & tributcry to the Applegate River in
Oregon.
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LOWER RYIWOOD CRFETK LOOKING RORTHERLY
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Figure 5. SOME CBARACTERISTIC SAIMONIDS OF THE REDWOOD
REGION., FROM TOP TO BOTTOM: SILVER SALMON, KING SALMON,
STEELHEAD, RAINBOW TROUT, CUTTHROAT TROUT.



FIGURE G, GeNERAL DISTRIBUTION OF CUTTHROAT
TRouT 1, EULACHON M, AND THE HUMBOWT SVCKE
IN THE REDWOOD REGloN CMAP REDRAWN FROM PLATE
I, PREVIEW OF BUWLETIN NO, 136, P¥PIT WATER.
RESouREs , STATGE OoF CALIF'OIQN/H 1963 )
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e the Humbaldt sucker is common in a2 least Bear River, Eel River (aad

trivutaries such as the ¥an Buzen River), Kad River, end Redwosd Creek.'
1t attoins e moximue lengin of 2round I8 incives end is occasionally iaiee
on hook and tire, but ts not considered 2 sﬁort fish., Little is ko
about its ¥ife histcry .and ecology.
- — - - In Eaiifornia the coast custhraat,é‘pogular gazms fish, is Tound I
most sirecms amdzlagoansxa?cng the cocst From thc Oregan boarder to as
far south a5 £e1 River (OeMitt, 195%). A number of smell stresms and
tho upper scoutons 6?,seme larger streaws conta{ﬂ only the resident fors
o7 the cuithraat, This:fc'm usucily doos ook ctteld_a length much greater
than 8 or 10 incho s in the smaller stscass. The sea—run Tora is valrly
shundant in lcuzr Klame'th River and ie Smith Raver and it is kaown ffcm
- the toser sactions of many other streaws. Ses-run fish enter ths
stredzs mataly in the ¥eil ond winter. Szawning of both Foims cccurs
in the winter or swuring, often in the very smollest tributarics. Hest
Juvenile Ysco-runM individuals spend 1 to & years in freshwater before
S

miurating to salt water. $ince they rcmzin in salt water only a feu

~

menihs os o rule, they ere not large vhen they return to the rivers vor
spewming.  Sea-runm §ish are wseally ebout 13 to 15 imchas in length.
Yhe culzchon, atse hincwn cs the candlefish, is @ popular food+¥ish

7 the smely venmily, Osmeridae. i¢ is known from louer sections of Hod

7 d ’
fivar , Redwooa Crosk |, and Wicmath River, !n 5@'1!013’0 only the

.
-V A

e

!

‘This ¥ish zpparentdy hss nod beon provicusly reported fram this strean.

2. .
This Tich opparentiy hics not beszn previcusly reported froe these
str2ans.
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Klomoth has regular -ruﬁs of substantiol aunbers of these small fish, It
is possible that the eslachon that hawz baen seen only occasionnlly (l;gt;
sametimes in conslderablé murbers) Ia Kod River and Redwood Creek
pricarily are stvays from Klemath River. The spaunieg runs, which cxised
aot more than a few mi }es upstreem, oc';:.;_r'in lote winter and early
. spring. The young f{sh %pperently €0 to ,sfe,_e stgoftly after hntch!ug.

Tso other species of fish are found oaly in the redwod regice, buz
their discribugion ,a.apas':emiy is wery restricieé (Snyder, 1908); They

orec the Novorro sozch {Hesperoleucus savarrcensis) eand the Gualals roach

{{izcnerolaucts mr_vipsir,is) frem the Kovarrs River ond the Guolals Rivor,
respectively.

The mest importent fishes of the redwocod region are the steelheoed
rainbow, the siluer salmon, and the king soloon. These fishes eccur in

3

folrly large aumbers 2 oxst of the lerger streams. Teble 3 shows the
estimoted sizes of runs of <teclthesd and salzen in the mojor siveams
from Hetcole River porihuard, Goe form of tﬁc rainbow trouc, vhe so-
calicd ¥aeit-pounder’, which may be considered @ skl sexvally &mrature
steelhend, ic qove or less peculiar to vedwosd ereas of the north coast
of Catifornia, Cnty in Alamath River, emong all West Coast streams, do
they regulerly occur in targe mumbess. Eel River and Had River heve
vegiar, b‘-.:t refacively minor runs of thesc fish.

Malf~-poundars hav: the germeral esppearance of large steelhead ¥Fresh

from the seo. Ho thovrough study hos been made of their life hisvory, Dut

w?

an anraiysis of scale patteras indicates that thoy enter the sea afier
about tuD scasons in the river es do many large steclhesd. On their re=

turn to the stream they rongz froem ebout 10 to 15 imches, although a fow
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TABLE 3 ~ THE MAJOR STECLKEAD AND SALMON PRODUCING STREAMS IN THE REDWOOD
REGIGH FRGA MATTOLE RIVER NORTH AND THE ESTIMT‘D SIZES OF THE
ANMUAL RUNS OF THESE FiSHES INTO THESE STREAMS,

Stream King_salmon Silver salwon Stoeiheag?
Smith River 15,000 5,000 30,000

' f«v;_amath River 300,000 20,000 k00,000
Redwood Creek 5,000 2,800 10,000
Mad River 5,000 2,000 6,000
el River 25,600 15,080 160,000
Mzt:ola River 5,000 2,000 12,000
thers3 %,000 30,660 25,800
Totois 152 . 000 556.000 583,800

’&3;5 from Y, S. Beparisent of Intericr, 1960 (sce list of referemces).

Zinctudes '"hzlf-gounders'.

31?13 other {smnilter) straams north of Kottole River, coltectively.
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"large half-pounders' atitain a length of ebout 18 inches. Judging from
their size @s wel] as the growth patterns on thelr scales, the 10 to !7-
trnch Tish spend only a2 few monifts In the sea.ﬂ'ﬂalf-pounders in this
size~group are sziwally immature and therc Is oo reason to believe that -
the runs in general arc spowning migrations (Murphy end DeMitt, 1951),

in the Klamoth, half-pounders begin appearing in substantial aumsers
in Rugust. The m2in runs pass through the lower psrt of the river in
September and Ocicber. Some fish migrate far upétream in the Klamoth.
Few Fich erc caught or seen by lats winter, byt it Is not known whether
this ¥s because they have returncd to the sea or have distributed them-
selves widely over the draincges.

Befare thete migiation to the sea, young steclhead are considered
trout by anglers, and many of them are caught In large and small streams
throughout the redwood region during summer and fal!l months. The catch
matnly s of fish im their sccend yoor of 1ife when most are § te &
inchas in length. In the summer of 1953 fishermen cought ebswt 11,000
such Tish ip that short section of Est River fiem its mouth to the con
fluence of the ¥on Buzen River {(Murphy and Deditt, 1951).

Tiere are a2t lesst itwo distinct races of csieellicad that enter Norih-
coast stieoms for the pwpose of spawning. Small numbers of 'summer'
scecliced move into Eel River, Mad River, end Kiamath River in the
spring end remcin there over the swummer in deep holes until spawning
time in the fall o winter, ‘'8inter® stezlhead tun in oeariy 21 streoms,
large to small along the entirec Northcoast. The everage weignt of these
fish ts ebout 8 pounds. Upstrecm migration may begin as early as

September and continue through March or later. These fish spsun moinly
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tn early spring, often in small tridutaries. A significant numbsr of
‘spewned-out’t Tish survive to return to the sea for additicnal growth aad
Tor subsequent spaunings in cne or mere later seasons,

Ring salmon occur enly in the larger streams and In a faw msdium-: 
sized streams. Pralrie freck is one of ths smollest streams in the red=
wood zrea that hes regular runs of smai! nuzbers of these fish. A few
“sprring' szimon cnter Smith River and Klamzth River In the spring, re~
main all surmer InAth: stresm, and spawn In thg sytunn or fall. Rlamath
River is unicue omong recwood area str2ams in that it hos o lerge run of
king selmon that enters the river beginning In July and extending through
Septenber {Snyder, 1231). Spowning occurs weil upstream for the most
gart, in Qctober and Kovember.

The main runs of Ling salmon in the other siresms ere not well
underusy until Cctober or lster and they may contioue through Jamuary.
For e:ample, toward the cond of January, 1964, considerzble numbers of
large ting sclmon apperently vresh from the 580 were observed notr faor
abeove the mouthy of Smith River. S$pawning oéckfs in the mein siems or tns
targer tributaries, meinly in Novembdar and Decesber. Host moture adult
king salmon weigh betwsen 10 z2ad 30 pounds.

Juvenile king salmen migrate to the oczan aainly during the fiyst
sunmzer, fall, or carly winter in Borthcesst streams. At this {ime they
are {rom about 3 @0 5 inches in leng:zit end smocl!l numbers are cought as
¥trout' by englers.

S1tver salnon, like csteeihead, enter most redwood area sireams,
tzrge and smail, The main runs occur frem ¥ovember through Jenuary.

Spawming ofterm cccurs in very s&2ll tribuiaries throughout the length of
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¢ mony largsr streems. Ths young migrate to the sea for the most part in
| the spring @ full year efter hatchirg. On the domstrese migration thay
are large encugh to be caught by anglers, but !éte fishing season opeaing
dotes prevent all but a minor catch of these fish., Usually after ) or 2
seasans in the ocean they return for & single spﬁming then die as do
oll Pacific salmon. The average adult weights around 9 pounds.,

Steelhedd and salmon populatians on ths Nerthcoast have mu on tho
decline for soms time as cvidenced by the annual counts of suck flish
running to the counting racks an Kiamath River and over dams on Kad River
and on the South Fork of Ee) River (Table &).

Resident fishes ore, of course, present In redwood reglion woters ag
all times of the ysar in cne life stage or the other. Short upsiream o~
dounstrean movements, perheps In response to changes In woter temperatuce,
food supplies, or sexunl e2turity mcy be made by seme species. such as the
sculpins and stickieback (Shapovalov and Taft, 1954).

The Septesber (195)) population of resident and anadromous fishes
collectnd by poisaning and selning from a 779-foot section of lower
Prairie Creek was as follows: sculplas (Cettus sp.), 699 fish; silver
solmon (Juveniles), Mk fish; ralanbow trout or steethaad (Juveniles), &
fish; sticklaback, 21 fish; cutthroat trout, 9 fish; kirg salmen (juvenilss),
3 fish; plus an unrecerded mmber of larval lampreys seen In the sectien,
The total numbesr of fish collected was 959, o abaut 6500 fish (exciuding
lampreys) per mile of stream,

DiISCUSS 10N
Tae north coastal Californie redwcod forest regian is well-endowed

with large and smsll streams. The streams that are “truly' chsracteristis
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TABLE & ~ RUNS OF STEELHEAD AYD SALKOH AT COUNTING STATIONS IN
HIRTHERH CALIFORNIA

’ Kiamaik R ._.‘

S$. Fk. Eel R. #ad River (Klamatton i

{Senboy Dom) {Sreasy Dom) racks) |
Xing Silver [Steel~ [King Silver |Steel~ | King

(Yeae salpe> lsalwan lhead sadmen Isalmon !head S 1eon Toialw
1963 | 7,26x | 13,030 23,845 1,236 | 259 | 4921 | - -
jolst; 13,068 | 14,309 20,172 - - - - -
195 12,686 | 5.731| 13,62€ - - - - -
1946 16,024 | 1&,308] 19,005 |1,18) 415 5,106 - -
1547 13,188~ 25 288 18.225 717 510 3,582 - -
1948 18 312 | 12,872) 13,9683 67z Si5 3,133 | 5,82 } 52 .25%
1540 3.803 7-483; 13,718 S 512 L o7k {11,508 [ LYY
1956 12,357 | 12,050 15,138 1,505 1% b.535 |21,58% 69.322
1951 12,k78 Y8, 801 13,774 (1,518 L1k 5,608 {17.857 63,089
1952 7:258 3,713 19,448 ho! 72 5.568 | 6,531 b3, 0b47
1953 7.948 3,052 15,425 853 92 .§ 3,99 w 6,267. . 37.596
1958 5,405 7| 6,015 14,000 | 403 59 | 2,372 | 2,0k2 30,296
1955 3,974 §£.0541 11 L43 390 2 148 | ih 546 36,957
1956 1,530 5.717] 12,333 129 21 2,717 | 6,770 29,217
1857 3,050 5.432( 7,810 595 i 1,957 | 2,436 21,291
1958 1,72 3.36L1 11,984 478 3 1,780 1,950 21,01}

l

}

2

Bata Trom Califernea Dezartmeny of Fizh and Game.

Refers ¢o counting veae 1363-44, etc.
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of redwood forests are for the most part smal) or medium-sized strecms
arising entirely or largely within these forests., Other streaes flow
through the redwood belt, but their charecteristics msy be expected to
reflect conditions ocutside redscod forests moré than In these foresis.

No large streem, except perizps Smith Rivar, remains largely un-
disturbed bty the activities of men., A& few medium-sized streams are stil)
in about their original condition; their watersheds have not yet beesn
extensively logged or otherwlce disturted, Only some of the smaller
stresms, 8 punbar of which are lccoted encively within stands of virgin
redwood, tove comploiely escaped dlsturbance.

A graduc! reducticn can be cxpected in the mumber of streams remnin-
Ing In their original condltion os wow areas arc logged and as otker
tmatershad activitics expend. In o mstier of & fex yesrs thero msy be ro
sireass, except some very szell cnzs slitusied emtlirely wlithin stese parks,
leTt unchanged In the entire reduond region.

Rsidz from Being climinoved as ecclogically 'virgin'' stresms, toe
stresms in redwood region weterstads extenslvely legged ofien become less
suicoble for the most valuable fishes and for some rzcreaticaal uses such
as engline. lasofer a2s fish ere concoined some of the mein advarse
effects cn sireems of logging (ave beca increcsed turbidity, siltetion,
flooding, ond creaticn of barriess to migration.

1€ ¢he probiem is the perp2iunaticn of representative redwecod arad
ecological units, including strenw: In their essentially origisal
ecclogical condition, perbsps caly Turmor Creek and Blue Creek woiesrsheds,
and few smeller watersheds such as that of Prairie Cresk, can provide

bases for a solution.
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Same larger watersheds such as Redwood Creek and Yager Creek have

some of the mcst extensive remaining stends of virgin redwood, but con~
siderable logging kas teken place in them end this is reflected in stream
conditions,

Stands of virgin redwood in the lower sections of some wztersheds
have streaas flowing tirough them whose chsrecteristics have been con-
siderably affected by logging sctivities upsiream. Am outstanding ex~
ample of this condition Is In the Bull Creek (tributery of the South Fork
of Eel River) watershed. Obviously, as ewldenced by Bull Creck, the
grotection of doonstresm arees of virgin timber will not assure protectica
of epy siream in these arsas from the effects of upstream ectivities,
past, present, or future.

The fish fauno of the north coastal redwood reglion Is relatively
poor in mumbars of spaecles. One common spocies, the Humboldt sucker,
and two uncommon spesies, the Hevarro rooch and the Guolala roach, are
peculiar to the reglon. Im Cclifornla, the coast cutthroat trout aad
the culachon are found only in this reglon. On the West Coast, 2 type
of smal! stealhead, the 'holf-pounder'!, occurs In large numbers enly in
ti:is region. Al) other listed species occur cutside, either in Callifornia
or elszuere, as well as within the reduocod rogion.

The protection of redwood forests would probably do more to protect
te cutthireat trout than any other species of fish in the redwocd region
sthce it spaans in the smoilest streams. Smell streams are apt to be
among the first to bo disturbad, end usually are disturbsd to the grestast

degres by the activities of man,
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The protecticn aof the cutthroat trout could be extended to provent
the siocking or penciration of raimbow trouz, steelhesd, or salmon into
strecam sections contaiaing enly or largely cutthroat. It Is bellieved
that the irtrcducticn of rainbows into cutthroet weters oftes has been
to the detriment of cutthroais (see for cxample, Madsen, 1936).
Apcarently rainboxs gencrally are better competitors. Some of the
"wurest! populsiions of cutikroat in Californla are resident In redwood
forest arco wuters that may not reccive v protection from competition
that may be nceded for their continmied existence If these weters are
opened to stesiliead or salmon by removal of siream bsrriers to the up~-
streem migration of these fishes.

There is mot much reascn to belleve that the other five fishes (im

Collvornia restricted to the reduscd area) would suffer much from

additionat reduood logging activities. The ewlochon is Important oaly in
tte lower Klamath where loggling activities in redwood areas probdebly
would hove relaotively 1ittle infleence on conditions the sulachom is ex-
poscd to.  The Humboldt sucker mignt not be harmed by mony of the stresm
conditicns produced by logging roadbullding. Many of these canditions
orobebly would rot be hormiess to the producticn of "half-pounders”,
but esthe principal hnlf=pounder stream Is the Klamath end 2s conditions
in rednocd forests would be ernpected to hove relatively litile efiect on
the mein halfepounder nabitet in ihe Klomoth, continued logglmg OF red-
wood would probably not have great Influsnce on the main population of
he 1 fepounders.

As resident rainbow trout, steelhcad, and salmon use nesrly all

redwood arca streams 85 Spoyming and nersery areas, sdditions] redurood
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erea logging activities In gonerel may be expected to centribute to
further declipes in the exmbers of these fishes_}n the redwood reglon.
With one notable exception, there cpparently is little need fer |

great concern about the possible effects of planncd end proposad majos

woter devciopment prajects (as described in Preview of Bulletim No. 136,

Department of Water Resources, State of Califermnls, 1963) on redizcod
eres fish and Fish haS?tats. Almast atl of these projects are proposed
to be locoted wel! upstf"ezm of the redwood forest zosma. The anly ex~
cepiicns are the Eraﬂso&nb (South Fork of Ee} River) project and the
Kurbolidt Dom ond Reserveir project (oo Klamath River).

The Brenscomb project as presently proposed is smell and nas desien-
ed partly to enharnce fishory resources. The Bumboldt Pam is proposed to
ba located on the lowst Klomoth River a few miles from its mouth kear
Ah Poh Creck. A high dom at this site wouid compietetly block 211 uwp—~
stream migration of fish and thus rearly copletely ellainste the very
iarge and volusble runs of steeificad end salmon i the Klamath., The
overall affecct of the dep on the populations of the other oradrowous
fishes connot be accurately predicted. The rescrvois formed by“
Horbold: Dam would inundote imporiamt stends of redwood and mans miles
of the moin stem of the Klamath and §ts tributeries. 1t is difficult
to inagkine any single water development project that could have a
more drestic cfiect on the anadremous fisheries resources of the

Northceosst.
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LIST GF THZ COHMON FRESHWATER OR ARADROMOUS FISHES CF
ThE COAST REDHOCD REGIGN
tH SERDOCHHNO, HUFRBOLDY, AND DEL NORVE COUNMVIES
OF CALIFORNIA
PETRCUYICHTIDAE-amprey femily

1. Entosphenus tridentatus (Richardson)-Pacific lamprey

ACIPERSCRIDAE~sturgeon family
2. Acipemscr mediicsiris Ayros-green sturgesn
CLUPE {BAZ=herring femily

3. Alcsa sepidissina {Wilson)~american shaz.2

OSHZRiDAE~smele Tamily

4., Theleichibys pzcificus (Richardson)-eulachen

SALNOK !BAE~saimon and trout family

5. Oncorhyn:chus Kisurch (Wolbaum)-silver salmen

6. Oncorhbvnchus (shawyischa (Wz2ibaumis=king salmon

7. Salmn clarki clarhl Richardson-cozst cutthros: troug
8

S

. S2lmd goirdner! Richerdsor-ralinboyy trout
o Salmo gairdneri gairdneri Richardscnesteelbead rainbow tiout

CATOSTUHIDAZ~suclor family

19, Cstostomys humioldticnus Snyder-Humdoldt sucker

COTTILAE~sculpin femily

11. Cottus aulosus (Eirard)=riffie scuipin
12. Cottus asper Richerdsenepricikly sculpin
i13. Cottus aleuticus Gflberi-Alevtian scuipin

S Sr——

BASTEROSTzZ iDAE-sticiiichack femily

W, gGasterasteus aculeafis Linnasus-threespine stickieback

IThe comron and scientific namcs used eve in general sgreament with
those listed in Shapsvalev, £iil, and Cordone, 1959.

zlntroducad irtc Catifornie.
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APPEMDIX 8

L1ST OF THE FRESHWATER OR AMADROROUS
FISMES OF RESTRICTED OCCURRENCE IN THE REOWOCD REGIoN'#2

ACIPERSERIDAC~sturgean family

}. fAcivenser transmentonys Richardson-wzhite sturgeon
OSKERIDAE=smelt family
2. Spirinchus dilatus Schultz and Chepmen=longfin smelt
3. Nypomesus olidus (Palizs)-~pond smelt
SALHOK!IBAE~soimon and trour fomily

L, greorhvnchus gorbuscha (Walbaum)-pink salmmon

5. @rcorhvachus kete (Walbeum)~chum salmen

€. Grncorhvnchus nervka kennerlyi (Suckley)~kokanee salmond
CATOSTON!DAS-suckar family

7. Lerostomvs rimiculus Giltbert ond Snycder~Klamoth smallscale sucker

8. Catosiems snyderi Gilbert-Klamack largescale sucker

CYPRIMIDAL-nminnow fanily

8. Cyprinus corpio Linnacuswcas:

180, Gila bicolor (Sirard)-Kizmath chub

11, Siphoteles bicoler (Girard)~tui cimd

12. Hespersleucus mgavcriosnsis Snyder-X¥svarro soach

13. Besperoleucus parvipinnis Snyder-Sualcle roach

H:, Bhinichthys csculus kismathensis (Evormonn and #Heek)=Klamath speckled

dace

SETALYRIDAE-caifish family

15, detalurus cotus (Linneeus)-wnite catfishd 3

16. 3ctalurus nebuissus {LeSeucrl~browm bulilhead
POECiLIIDAE~topminnow family

17. Gembusia aifinis avfinis (Baird ond Qirard)=western mssquitofishs

PERCHMAE~perch family

18, Perca flevescens {(hitchitl)=yvellew perch”
CEHTRARCHIDAE-~sunTich fagi!y

13. Llepzmis cysnzllus RaTinesque~gieen sunfish

’E:s!uding 2 fow uryheline species occasionally found in fresineter.

zThc comron and scienvific names used are In generol sgreement with thsse
Jisted in Skopovalov, Bill, and Cordene, 1856,

3!ntroduccd.
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