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FISHERY RESOURCES OF THE REDWOOD CREEK BASIN 

Richard C. Ridenhour 3rd Terrenrx D. Hofstra 

Introduction 

The ~edwood Creek basin supports rather unique arid valuable fishery rmurces. These resources 

trave been exploit.ed by humans, firsl. by Native Amw-imns and, mb-miluently, also by non Native Arnerian 

immiqrunts, for rnany eniuries. Within the past. 1 OQ year%. riman xt iv i t ies nave caused a substantial 

&..line in the ability of the RedworJd Creek basin 1.0 (mM? f ish  and, therefore, a decline in the DoOulations 

d i k h  to be found v, ithin the basin. This paper rwiem the cti.?rxteristics of the Redwood Creek 

watwsted that have importance to i ts  ability 1.0 sippf~rl. fish poptilations, the species o i  fish found within 

R&frvasd Creek basin with regards to the iishery rwrm. 

The Rmood Creek basin generally has chwxtwistiis similar to other nortti coastal streams of 

Cdiiwnia in  terms of both i ts aquatic habitat and its fish iauna. The mainstem of Redwood Creek is 

,rxssible to migrating fish for most oi its length asI.hr?e are no serious barriers in the form of falls 

until near the h&.aters of the strrwm (R  

BrrJwn 1388). Excepting the P r  i r i e  Cr 

Rerhvcnd Creek; there are 0 c m d  or higher rSfW trlbritary streams that are generally short and steep 

.-d provide relatively little habitat for anadranrnis slmorrirL; (bst  1984 and Brown 1988). Pralr le 

1972, Anderson and Brown 1 983, ana 

s Redwood Creek near the mouth of apr ,xc\ %? & 

Creek has much more of a dendritic pattern and provides substantial fishery habitat. The stream has 

su~pocted a limited variety of species of fish which is ctmracterisiic of m t a l  streams in this region 

(.Table 1 ) ( DeWitt 1964). %me species spend their Hvrs in lreshwater. Most of the flsh are anadromous 

q~;U;iec, ?hat iitlllze the stream system for spinvnirq arid initial rearing of juveniles but growth to maturity 

I.IC;I;IJ~S in  ?tie rxmn. %vera1 species oi fish fotirn~ in  Ihs r:reek are euryhaline (meaning that they live in 
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P z i i i c  iamprey ( LamDeCra trirfentata) 

Western brook lamprey (Lam~etra r ichardmi)  

Amermn brook lamprey (LamDetr? aDoendix)2 

. Cutthroat trout (Onmrhvnchus clarki) 

- St.e\M or rainbow trout (Oncur hvnchus nivkks! 

- h h o  salrnon (Oncorhvnchus kisiitch) 

---. CMnrJok glmon (Oncorhvnchus lstmwtsctd 

Eulachon (ThaleichthYs mcificus) 

Castran9 sculpin (b t tus  aleuticus) 

Prickly m l p i n  (Cottus *Der) 

R i i i l e  m i p i n  (a t tus  adasus) 

5,taghorn sculpin (LeDtmttus armatus) 

Tidewater pby (Eucvclaxlbius newberrvi) 

Three-spined sticklebtxk (Gasterosteus aculwtus) 

Shrry flounder (Platichthvs stellatus) \ 

s 

x 
X 

X 

x 
X 

x 

X 

X 

X 

x 
X 

3 6 +  “ K$2!2&* ) 
I I - Evermann and Clark 193 1 ,2-  DeWitt 1964,s - Reeves et ai. 1976,4 - lwatsubo et al. 1976, 

5 - lwatsubo and Averett 198 1 , and 6 - Salmuniwich 1987. 7 
2 Prevz/iously named Lethenteron lamotteii. 
3 Previously consi&red to be a distinct speclei - (->jWb!WWE humboldtianus. 



iJosi.rwrn 13 barriers 1.0 i.ne rniarsi.ion o i  aniflrcuril3cJS iisit. i.he "anildromous iifnes zone" which 1s uDst.rmm 

1.0 t.tie llrfiil. o i  migration by mi3rlrUrnOlJs so~?Cl€!S. arid l.te 'i~il.Wl.lQ1 =One which is that area of the stream 

iniluenced by tides and oiten cont3ins water with .:me pwr.mta-je czi sjlt water from ihe ocean. ~ l l  the 

ana~rornous species, inchding the anadromolls li3lnprFN trave probably been utilized by Native Americans 

iilr centuries before the i 9th century. The anadromous zairnon and trout and t.he anadromous smelt nave 

M n  the only species iitllized by non Native Arnwirms durir~q the past 125 years or so. 

Fishery Habitat Conditions 

M o s t  of the watershed is relatively narrow iwwl straiqtit with steep. unstable slooes, and a. narrow 

mllw (Figure 1 ) (CDF &G 1365b. NPS 198 I , and Iwitsubo and Averett 198 1 1. The geology of the 

ivater:htd i s  relatively unstable and prone to slope IhilUrfE. NPS 1 %  1 ). Timber harvest activities, 

3iwq with attendant rod mnst.riiction, highway c ~ ~ r i s l . r ~ ~ c l . i ~ ~ ,  arid qrazing practices nave also added t.o the 

simmtibi l i ty for erosion and slope iailures within Vie basin f He1 1984). In this watershed, which is 

alrWy prone to erosion and has been male  mare unstable by human xtivi l ies, high flows associated with 

trr-Ja/y winter storms o i t m  muse deposition of 1xrr)r: quaritit.i6 of earth and rock in ?he stream and larqe 

mrrvemennts o i  bedload. Large storm events. such G the flmdinq in 1964, may cause accumulation of 

beduflw?d that greatly alter the stream morphokgy and r m  lake rnsny years for the stream to transport out 

o i  the system and restore the prwious morpholajy. Gefrnally. the large influxes of bedload and the 

movement o i  large quantities of bedload within Ua stream we detrimental to the productivity of the stream 

ior fish. 
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Figure 1 .  Redwood Creek hasin, Humboldt Czlunty, Lilifwnia ( trom Rr-cwn 1988). 
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(ti~.-gr-;3ndis), .- 8 I .4 Sitka sorua (Pice! - sitchensls), wes:;ier-n red 1 . r  i Thuja olic3ts), red alder (Ainus 

nibraj ,  big leaf maole iA,rnaroohyllumj, andwillows (:-sp.j. Redalder is often the primary 

ripdi-ian species slthauoh any of the S p K l S  uf tfws, alury with a lush growth of shrubs including salmon 

b ~ 1 - y  (F;~~buss~ectabilis), thimble berry (R.~~wIflirt~~~ aridsalal (Gaultheria shallon), may occur in 

the riparian zone. Douglas-fir and mixed Dooglw-fir and hardwocd stands of Oregon white oak (Quercus 

(FiTwana), California black oak (Quercus kellmii), California laurel (Umbellularia californica), 

mdron,ne (Arbutus menziesii), and tanmk (Lithi~wo~~~densli lorus) withan understory of California 

tmck1ebert-y (Vaccinium watum) and mnothus ( O m t h u s  sp-1 begin to dominate the watershed further 

uptream and at higher elevations above the main stram. Red al&r continues to be the dominant riparian 

veptatim along with big leaf maple but the St~mmSirJe~rubs bmme less abundant. The north eastern 

riQ3ine of the watershed is  characterited by t2dm”6lVe prairies some of which do extend down to the 

stream. The prairies are often bortkred by s l ~ u l  Orm white mks intermixed with D o u g l a j .  

xtrw b l x k  oak at the higher elevations. At  the highest e1mtiOns are stands of incense J r ( Cibocedrus 

taxrrens) and white fir (Abir3smnrr~lcrlr) and an ur&rrq.wy oi mananita (Arctosta~hvlos sp.) and 

fs -mthus.  The wjetat ion paltern g?nerallv rt3fltxVi Vie prqrmion from the relative wl, damp coastal 

clirnate tu prcqressively rriore xeric conditions llJrthfY inland. 

fta rnainstem of Ra4wwl Creek is nearly 60 miles (9s km) i n  Imqth. The highest elevations at the 

rieahvaters are Over 5000 feet c 1525 m). In the f i rst  5 miles ( 8  km), the stream descends about 3000 

ft (915 m) or  600 ft/mile ( 1 I5 m/kmj.  mer thenext 10 miles ( 16 kmi of stream, the drop is only 

atmt 1000 ft (305 m) or  100 ft/mile ( 1 I! m/km). fm this point downstream, the gradient is much 

I ~ ~ : p r ~ i p i t o u ~ w i t h a d r o p o f i ~ n l y i i b o u t  SOOft !245mjc1~ei-theriext 25mi les(40km)or 32 f t /mtle 

( Fi rrt/krri). The remaining 200 f? ( GO 111) of elwatim !.IJ :m i w e l  is sprvmd wer the last 20 miies ( 27 

k m  1 iJr YJ at a gradient of 10 Wmik ( 2.2 m / k m  ). 



The ila4 patterns within Rech4m Creek are cimsterizerl bv flows at @rick that may be 15 cis (cuolc 

itxi. per Tmnd) (0.4 m%) or less during ?he k1.e stiuimer ::man to flows in  excess of 50,000 cis ( I4 15 

m?k) durinq large winter storm events (Ranfi md flwm? 1965. Janda et al. 1975, Ricks 1985, and 

Cqhlan 1384). Rtxhwod Creek is Similar to other nW1.h cmta l  streams, including the Eel River and the 

Mad River, in the Snse that its watershed is ttighw uEIabk 'and prone to land failures that introduce large 

amounts of materials into the stream that beco4ne part d an extremely high bedload ( NPS 198 1 and Ricks 

IF63 and 1985). The natural instability of tk-wtwged tlas &en greatly exacerbated by human 

xtivit ies within the watershed including road mtStr1KAlfu7, Iqj ing, and grazing by livestock ( OeWitt 

1364and Best 1984). The particularly large xklitirms to Ute bedload during the 1955 and 1964 floods 

IXUCS stream channel aggraddirjn and widening in 1 tk: l~sww flood plain. Flows within the P ra i r i e  Creek 

dminage are generally less ailected by the storm events becz~e it is more completely forested and, 

ttweirre. this drsinw is less prone to land failures and lxp bedleiads. 

Water t.ernperatures of Redwood Creek and i ts tributaairc, ran@ from about 6' to 13' C (43' - 

$5' F j during the winter and from about 17' 1.0 25' (2 6 3  - 76. F )  during the summer ( lwarsubo et al. 

1976, ,l\nrfermn and Brrnvn 1983. and Anderwn 1988). The highest water temperatures were measurd 

in lhe R a v d \ / a l l w  reach of the mainstern. W-h?r 1.Hripmtures in tributary streams nearer the mn 

~ $ 1  'jc, Harry Wier Creek, Torn McUonald CrM. and CiGt Man Week were not found to be greater than 

14.5' C ( 58' F). A l a ,  the ocean influence tabs 1.0 mCdm1~ 1.k wvaW temperatures in Redwood Creek 

t3-mstream o i  Orick. (;old pools of water have W1 identified i n  R e r h v a  Creek in  assxiation with 

mrm oi  cool water from tributary streams or yrirqs -and ckep pools with large organlc debris 

o.,,k; l Z r d  imgortRnt to retard mixing (Keller and Hofstra 1983& 
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?s" DisolltCrl oxyrpP,n levels were qz3~-'311y area@ tt@n 8.0 mq/1 (or part.s per million) throughout the basin 

(,qrimm and Brown 1983). which are consiWrrl1.r~ &e &sirable kvels i o r  zalmon and trout (Oenton 

19741, with levels below 7.0 mg/l only rmrW twice The water i n  RebNood Creek t&was usually 

c 

alkaline with pH levels generally above 7.0 thougti lwvels were often a bit  below 7.0 and, therefore, 

$liqhtly acid during the wlnter C Iwatwbo et al. 1976). Tts pH ranged from about 6.5 to 8.2 which is 

well within the range of sultability for the specks of f b h i  found In Rfdwod Creek. Anderson ( 1988) found 

pH Iwvels t.o range from 6.6 to 7.3 in eight tr iblJbry ~ W ~ I S  and at one mainstern station. Generally, 

alkaline waters are considered to be more productive lhan acidic waters. Water in Lost Man Creek, a 

tribu'.ary of Prairie Creek, tended to be a bit more acid with pH vaiues generally a little below 7.0 

throughout theyear. The lower pH levels in  Lost Plan Creek possibly reflect the greater amount of leaf p 

l itter in  the Prairie Creek system as cumpard with the rest d the R&ood Creek basin. 

p '. 
N b "  - 3 

+LG . 

Fish Habitai. > 

in order to support viable populations of rl;ltiw ikk a strmrn such as Kmood Creek must provide 

suitable conditions lor the various l i fe history Wages 01 the spfxies involved (Hofstra and Harrington 

138.';). Thus, for tho% species that live their ml.ire life in llie St.rrilm, t.he stream must provide suitable 

habitats ior spawning and incubation of egs. r a r i n g  cn' jirvenilw. and maintenance of dults. The 

raquiremmts ior anadromous species are quite variable @ending on the species and, in  some cases, the 

rax rJf fish involved. Clearly, anadromous 1191 wi l l  need auxs to suitable habitat to spawn and incubate 

their ems, --  suitable habitat for their young to yrow until l k y  migrate to the Ocean which may be a matter 

of rmb a iw months but can be a year or more, and, for summer steelheal, SlJitable habitat for the adults 

trel.ivwri the t.irne t.hw migrate into the strmrn artd wtim Itley are rpmly i o  spawn. 
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i.he 1,ributaries to be 

migration of anadromous 

1993, and 8rown 1988) nt of fish but none 

that WO~JM Q so exist in r m n ?  in the upper 10 rriiles (. 16 km) of the mainstern* *,me of the 

tributaries wcti 

tr ibutarm, with the exceptirjn'of Prairie Creel;. hme; C C C  

BriQe Creek I( Rogers and Muirrrxir..\is i 972 and Brown I 988). Most of the 
. .  7 q  

7 barr iers, 

SI&I as steep gradients and waterfalls, within a relalively sttort distane from Redwood Creek (Anderson 

nKf Brown 1983 and Brown 1988). In some tribiJtxifs, thmqh they have flowing water and habitat 

siritable tor iish throughout the sirnimer, during the dry :P&XW there nwy he no surface flow in  the last 

?e4 htfnilr-ed feet before joining the malnstefll. The n m t h  or' RWm Creek normally is closed during the 

sunifli.er low flaw period Dy 6 sand herm resiiltiilg f r C t m  the along shore drift of sand and the prevailing 

nurthwesterly Uirection of the ocean waves (CDF&G l'I!6Siand Ricks 19851. This berm is oiten not 

mxm by natural forces untilpwinter storm flows are wfficienl to wash it out. ihe California Fisn and 

3 Wildlife Plan identified !he bar at t.he mouth of R&Wml (;reek a; 

pratuctivity of Redwctxl Creek by impairing the upstr%am migrst 

Frior to theestablishment of@ Redwood Nationsl Park, Icml la 

when their lands became flooded by the impaundFxl water ( Mfstr 

R~~ National Park has m a r i m  ttie berm t r ~  allcnv wntrolld releases and thereby prevent f l d i n q  of 

ixlpxent lands (Hofstra 1383, Hofstra and W l i n  1357). l t l  

fl-J 

c. 



aijwnina Habitat 

There are sufficient suitably S i z e d  gravels fflrQlyrmJt W accessible portions of Redwocd Creek and i ts  

tributaries to support large numbers of Spawnin? %lmfJnids. Two problems have reduced the suitability of 

the spawning gravels. The extensive erosion within the watershed has added large amounts of fines that 

cause the gravels to be cemented together (CDFSCG 1965b and Chupp 1976). Cemented gravels are not 

selected for spawning by salmon and trout bmnm they have dilliculty digging their redds (spawning 

nests). Also, large amounts of fines in the gravel prevent the flow of water through the gravels as is 

rmkd for proper incubation 01 the eggs of Slmr>n and trout ckposited i n  redds i n  the gravel (Cordone and 

Kelleq 1961 ). Without adequat; flow through t.he grayel, the developing embryos may suffmte (Chupp 

1976). Large flow events associated with rapid runl(/oll lrorn unvegelated portions of the watershed can \ 
c3u% m'assive movement 01 the gravels along the 2trmrn M. T tiis movement can scour out and either 

displace salmonid eggs so t hw  are destroyed or bury them sa deeply that the newly hatched f r y  cannot 

subsequently emerge from the gravel into the flowing strmrn. 

Nur%rv Habitat 

The nursery habitat for juvenile fish in Redwood fXwk is lirriited primarily by low flows ( O D F U  

13656 and 1365b). High summer water 1.ernperatures and lirnited amounts of mer in the mainstem 

reduce the quallty of t.he nursery habitat High s~irnfrier 1.emperatures are particularly a problem in the 

Rr&vord Yalley reach of the mainstern where trey r n q  re831 as high as 25' C ( 76' F) ( lwatsubo et al. 

1976 and Anderson 1988) which may be lethal to $a\ffiM and trout unless the fish can find pockets of cool 

water such as tributary or spring flows or deep pools that. twe cool temperatures near their bottom 

(Keller arid Hofstra lge3). The water tefnPer?ddreS we, 1.0 some extent, increased by the lack of riparian 

vqe!;lt.io(\either ~ J H ~ I J ~  of lrqginq w;t.ivitiei or ~ W A I J : ~  o i  widening of the channel during high flows and 

the amciated massive movement of bedlod materials. The warrrtinq effects resulting from logging 

( ) / k l C k b C d  

xtlvittes area problem pr  iniarily in the upper h a i n  tributary streams. The lack of riparian vegetation 



.js$wiaterf with wir;ening o i  ?he channel is prirriariiy 3 problem in  the lower mainstem. The hion summer 

tmoeratiires aiiwt mainly 1.he ju\reniles of steelheal trout and mho salmon since many juvenile steelhead 

xrd virtually all juvenile mho salmon rernain in  ?he ',!r:mrn l.hrouqh their iirst. summer o i  life. Many of 

the jwennile coho .;almOn and steelhead ut i l lE  the m l e r  water in the tributary streams during the 

summer even though those streams often do not % surtarx flows into the mainstem dur lng the late 

summer. Since juvenile chinook salmon in RebNorA C&ek 1.erid to migrate from the stream to the estuary 

by early SuF/ ( McKeon 1 985 and Larsn 1 987) and la the c m n  ]e .Cf €2K 

there is  relatively l i t t le  large woody debris in  the mainstem. This type 01 material is important b m u z  it 

prwides o5jects un&r which fish mi hi& from prwbtors and it rlellecl2 the current causing scouring of 

1 0 



E s m s i w  amounts of iines a h  rnw reauIx! prf.dN;i.iort of irivwi.ebrates by limiting the amouni of expow 

rcck s u r i w  and preventing the invertebrats from wtina un&r the rocks. 

Fairly substantial populations of QVdtiC irtvwWr-ales, par1.icularly immature insects in the 

freshwater and t h e c r u s t a n ,  CoroDhium sp., i n  Iheembayment, are produced (Harrington 1983, 

Andermn I 988, and Rldenhour and Si3lamUnWich 1993). The food habits of the varlous species of fish 

generally correspond to the availability of the types of lcvxl SI that fish were found to eat prlmarily 

immature insects, and especially irnmature flies i'wltl rplats (Chironomidae). in  the freshwater areas and 

crilstamris, and especially CnrODhium sp., in the sSttmy (Salarnunwich 1987 and Salamunovich and 

Ridenhour 1990). Terrestrial invertebrates are otl.%t an important comaonen1 in the dlet of young salmon 

and trout (Salamunovich 1987 and Salamunovich and Kidenhwr 1390). Most of the terrestrial insects 

enter the stream in the form of organisms droppirrq f ran  $ttrsam side vegetation (Anderson 1988). Where 

this riparian vegetation has been redurn, there is a reduction in terrestrial invertebrates entering the 

stream relative 10 the drop into Streams with a CliEd riparian canopy i Anderson 1988). 

Predators 

The fish in  the Fzechvord Creek basin nave t e n  si~bjmted io predation for t ime immemorial. Apart 

irotn fishing by Native Americans and. within the p&l. nearly 150 years, by non Native Americans, there 

twe been a wide variety of anirnlrl pr&tor:. Thm h=e irc:\i&d r iver otters (Cutra canadensis), mink 

(tqustela viBn), r m s  ( Prowt-Jfl lotor), ud b l : d  bear (IJrsus arnerir=anus) and, at one time, grizzly 

b a r  ( lJr9iS horribilis). Avian predators include m n m m  merlpnsers (Meraus rnermnssr), osprefi 

< Pandion haliaetus), belted kingfishers ((;ervle t.rJrQwJtTI), great bliie herons ( A m  herodias), and little 

1 1  



reniairwrl i n t x t  dnO, oarticular-ly, mer 111 the fw'm of deep p ~ w k ,  \arp wm3y debris, and an averheatl 

riparian ranopy, these natilral predator's did not *xriMSly dffst the viability of the fish populations, 

However, events that have reduced the amount of niitu-al iiwer have made the fish much more vuineraole 

to the inipacts of pr&tion, Redtictfonns of flsh pcvuiatilfs that hme been attributed to the effects of 

predation can generally better be attributed tu ttie dmx$ tomd lossof suitable habitat needed by the fish. 

' j L -  Fishery Resou- . . 

Redwood Creek contains a fish fauna that is relatively unique at this time for the streams of California. 

While nonnative species have h e n  widely introdtri-ad in most California streams both officially oy fishery 

m a q m e n t  agencies and unofficially by members of the general public, Redwood Creek st i l l  contains 

m t i a l l y  only thmspecies of fish native to this region prior to the planting of introduced species that 

begm in the late 1800s ', DeWitt 1964) Table I 1. A complete sample of fish taken from a section of 

Prair ie Creek in 9ptember of 195 1 included 699 :mIpirt, 144 juvenile mho salmon, 83 juvenile 

steelhe&, 2 I stickleback, 3 cutthroat trout, 3 jWeNle chinook salmon ( note that chinook salmon would 4 
am j c x d e  +,, i -  I ~ '  ' 

iiot iwi-mally be expected to he in the stream at this time ofyw<dnd an unremrded number 01 larvai 

lampreys ( DeWitt 1954 and 1964). The species ?sf fish m be placed in one or the other of three groups: 

t h m  round only within the freshwater portions ot the*:;trmm, thase that are anadromous meaning that 

they r m  maturity in the Ocean and then migrate to !hestr?am in order to spawn, and those that live in 

~r 

the eshiar{ or move in and out or the estuary to fed. The hai ts of m e  of the species are such that they 

may be included in more than one category such is cutthrmt triwt which may remain as residents in 

freshwater throughout their llfe o r  they may migrate to theman and, thus, become anadromous. 

The anadromous $aimon and steelhexl~re notd tw their tendency to "home" meaning that [he/  rend ici 

return to spawn in the stream, and, in fact, often ti:i the por'!iari ot the stream, where they were narcned, 

The homing habit ensures that more fish w i l l  re tu rn  to spawn in habitats that were gmd producers af fish 

!han in habitats that were marginal. Also, i t  enwc, the sucm&fuI reproduction of those rish !ha[ have 



SIJ~~IJ 10 he *neiicJiiy campatihk wiih i hecnx~~ ie r l s i i i z - i  iii the s i r e ~ n ~  sucn as when the stream is  

&y-sible and when the water temperatures are niitable. There mw he a limited amount of Straying. 

DeWftt ( I 904) suggested eulxhon f'uns Into R e U w ~ u l  Week may be strays from the Klamath River. 

Recent re turns  of marked fish have Indicated s m e  straying of cutthrmt trout from Stone Lapon, located 

about three miles south of Rmood Creek, into the Redw~d Creek estuary. 

lcnaviedge about the current status of the fisbrs found In R E d w a  C r e k  is qulte varlable. Generally, 

much more is known about those spet3es used most by humar;  and relatively little is known about those 

species that have had limited use by humans. Estimatedspawningempements of 5,000 chinook salmon, 

2,000 mho salmon, and I O  ,000 wlnter s teelhpa s well  as an lndlcated large run  of anadromous cutthroat 

trfijt have appeared in a variety of publications (COFfaG I96Sa and 1 Q G b ,  Winzler and Kelly 1970, and 

chupp I 976). These est~mates all derive from the : m e  :airce that were m a  using Information from 

studies cmducted on the Eel River in 1955 through 1958 by the California Department of Fish and Game 

and 3re only valid for those. years FWS 1960). It '~;fi; r'R.xpized that miicn larger runs  had previously 

exist& and subsequent iniornistion has indicated ;j gr-ryresive &.line (FWS 1 t260). Fisk et al. ( 19663 

inrjilx&xi that Redwood Creek had historically suppcrkd ''fair runs" of chinook and coho salmon, steelhead, 

anrl urtthr-mt trout as well 3s resldent rainbow ailll cutthrmt trout in the hmdwaters of the basin. More 

r a n t  s t i rna tes  for Pra i r ie  Creek, &yes Creek, and MadCi-eek were 37 1 chincok salmon, 833 coho 

:;jlmlIn, $1 15 steelhe&, and SO CutthrMt trout (NPS 1984 1. There have been no independent eStimatS ~f 

rrornijers or s l m o n  and steelheal in FtWd Ire& that would indicate population, trends but all mumentEd 

r u m  in other northwestern California streams have been declinirqand i t  is judged that ~cedwood Creek 

runs We done the same (Winzier and Keily 1870 dnd Cx??tan 1974). In fxt, the commercial salmon 

/ 
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't.' melt bmuse oi the changes in the habitat requird fcs 1 . k  prrxluction of these species. The limited 

A b,) \?"'-' 

I 'K' 
.t-+J p . i  
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iniormation available suggests that the runs O i  anadramous !almon and sleelhead have declined to 

approximately 10 percent of t.heir former numbers (Derrtm 1974). The results of a California 

\" 

. E P" 
c y  
Y 3 L ~ d  Department of Fish and &me survey in 1956 m l u M  th31. Retlwood Creek was an excellent spawning 

1.4 r 

The chinook salmon that utilize Redwood Creek aremide red  l.rJ be of the fall-run variety. 'This 

rrimns that they enter the stream on their spawning ruri in the fall (CT)F&G 1965b). The l l fe history of 

chinmk wimon in  Prairie Creek has been outlined by Brim (. 1354). They spawn in the main stream and 

t.he larqer tributarifs such as PrairieCreek., Tm McLKwdd Crfxk, brim Creek, Lacks Creek, and Minctr 

Cree:k..during the winter and their e q s  hatch in lde winter. Within the Pra i r ie  Creek basin, B r i g s  

( i 354) found chinmk salmon spawnina only i n  Prairie IX.& and Lost Man Creek and he noted that 

Pra i r ie  Creek was an unusiially small stream mkm to supCarl. spawning chinook sdmon. The adults all 

die aflw spawning. The young emerg3 from the qrmel in  wly spring and start moving to the m n  by late 

spring. Essentially a l l  enter the Estuary by early July (McKmn 1985 and Carson 1987) and enter the 

cmr i  any time aiter mid July dependirq ~ipm xo?sswhich might be prevented by the closure of the mouth 

fJf the Weam. Since most of the juvenile fall chltwwk sdmon rnigral.ed from the stream by July ( McKerjn 

1985, L a m n  1987, and Brown 1988). late summer and early fall stream amdltlons are of l i t t le  

iXKl ! i i JP~3? to the wel l  being of populations of IhiS 

The iish remain in Vie r m n  from rme to ?ttr@?yws IT p m i b l v  ffIIJfI? before the/ mature and return 1.0 

t.tieir home stream 1.0 spawn. P r m l o u s  rnales, rdl.eri f.alkd jx;l;s, return t.0 spawn after one summer in 

I.he crxm when they weigh about 3 or 4 Ib ( 1.4 or 1.8 kq). I-lrst fr&s and the females return aiter VNO or 

rJf d i i rwk  that spawns i n  the Redwood Creek basin. 

14 



After the arrival O i  the immiarants in the mid 1800s. t?@wxl Creek became known for the quality a i  

the iishing (Feranna h Ricks 198 1 1. The catches ffl fish ww the last 150 years, particularly salmon and 

steelhead and, possibly, eulachon, have likely reduced the populations of d u l t  fish that return to the 

stream. 

Sport fishing for salmon and steelheal in kdwwl Crwk tias been popular and productive. Chinook 

salmon as large as 50 Ib  (23 kq) were not unmrnon i Fwanna and Ricks 198 1 1. There was even been a 

limited commercial seine and aillnet fishery for salr fm and steelhead i n  the estuary during the early 

1 $COS (FWS 1960). Mansrprnent d the i is twies WE generally by regulation of the fisheries to l imi t  !he 

numbers o i  salmon and trout 3n individual mlild d c h  i n  one dsv, to protecting the fish on their spawning 

t>rci:nt%, and 1.0 mntmi the ? y p ~  of fishing qear l.th’lt m i l d  tie tmd. One estimate oi fishing effort and 

sumss indicated that 500 anqler 1-22 w r e  qenl IR m1.CJi 250 :mm, 1,000 snqier days were spent to 

rsucnt in P r a i r i e  Creek) (FWS 1360!. 4 more recent estimate oi the mqnitude and success of 

aoproximately 700 angler &m to catch 150 i ish per year arid steelhead fishermen spent approximateiy 

5.00 angler days to id.ch 500 iish per war CW&G 1965,a). ,4.riother source inaicated that 2.000 to 

.?.Oi)O angler w, rewlted in a mtctr oi 650 1.0 6,250 ~ ~ I r r t c t r ~  and &elhead (ChuDp t 976). 



A g m r a 1  manaqemeri? objective for the ari:xkurifflrj sdrrI(Jn arid trout rmimes has been to l im i t  the 

the streams within a particular watershed. legal harvest so that enough fish return 1.0 suawn la lully 

Thus, cnOMJh salmon and trout should be allowed til return lu spawn in 1.he Redwood Creek basln to take lul l  

.&ant@ of a l l  Of the nat.urally suitable habitat within the basin. This ma/ mean enough fish to fully 

utili:€ 311 of the a r m  of suitable spawnina aravels c r  it rnw mean enough fish to produce juveniles that 

ivouid caupy all of the available rmr inq arms. itere:we two possible shortcomings of this management 

sbfe3ive. First. Ihwe have been s u w t i @ n s  !.hat. :dull. fisii i n  excess oi the capacity of the spawning areas 

inw be im~@rtant  in  k rms o i  the ferti l i ty their mrcmes prrJvitM tci the relatively unproductive m&ji 



Polxhing has contributed to the &?cline of thean&mo,us fish populations. Frequently these illegal 

xtivfties are conducted on the Wtual Spawning areas of s3lmcv-i and steelhead where fish are killed and 

disturbed. The slimmer steelhead are par t icu lar~yvuln~able to poaching during the summer when they 

remain in deep pmls of Clear wdter where they c3n be rmlily Seen and.pursued (Anderson 1 993a). 

Artificial Fropaption 

The fairly long history of lish prOpaQ3tiOrI XWil.ivj within the Redwood Crek basin has been outlined 

Creek Fish Hatchery. by the California Departrriail r.li Fish arid Game in  1337 at the mouth of Lost I-lan 

until 1355 when the California Depar?rnerd. of f i:h 3rd &m? fnfNed i1.s north coast hatchery operatlon ou? 

of !he Redwood Creek. bash. The iXurttY rJf Hiirribalfl. su&aqiJently tmk Mer oDeratlon of this hatchery ;n 

Wlnt that f!f~cJS could no longer be obtained. Chincak :3lrrir?n were reared throughout the operation pe r id  

but 5telhEzd probuction was phased oiit by ?he iXJn1.y by atr~til 1975. Salmon and steelhead eggs were 

irwuently obtained by trappin? adlilt f k h  at a weir rxi Prairie Creek as they were migrating to their 

c 



. 

It has been estimated that there are 69 m i l e  o i  %ilablectiimk salmon habitat within the Redwood 

Creek basin with 48 miles being in  the mainstem (FWS 1960, CDF&G 1965a, and Brown 1988). The 

mi spawnlng areas were ldentlfied as being in  Prairie Creek, the middle reach 01 Redwood Creek Including 

C a s  Creek and Mlnor Creek, and the upper rmh Of RdKcod Creek (FWS 1960). Redwood Creek has 

been noted for producing substantial numbers of lxqe r3iinrc.k salmon (Feranna and Ricks 198 1 1. Runs 

returning to the creek were estimated in  1960 be 5,000 fish (FWS 1960) with 1,000 using the upper 

reach, 2,000 using the middle r m n  and tribUI.ariS, and the remaining 2,000 using the laver reach and 

particularly Pra i r ie  Creek (FWS 1960). The chirmk 3 l m m  spawning areas o i  the Redwood Creek basin 

were estimated to be sufficient to Supp@rt 5,400 spawning fish (FWS 1360) which would mean a run of 

' about 13,500 salmon ii there were 1.5 rn316 i c r  way imale. An order oi magnitude estimate of the run 

in 1979 can be made based on the 20,000 j w e n i l e  &.irnalcrl to be in the estuary in early July 1980 

([arm el $31. 1951 1. I f  the 20,OOQ juvenilesrrevrextkd 90% oi  the juveniles produced by the stream, 

there was a 1 % survival 01 eggs &posited by trie 1979 spawning run, the lemales spawners produced an 

merq of 3,000 eggs, and there were 1.5 males iw  wery iemale i n  the run, there would have been 

spproximately 1,850 adults in the 1379 rim. 

lhough coho salmon and chinmk zalmon h&e a similar life history, there are some important 

rfilferences. Shapwalw and Tait ( 1954) clesxibd the l i fe history of mho salmon baed on their studies 

i)(i Wddell Creek in 5ant.a CriJz Cuunly, Mifnrnia. arid Brigs ( 1954) &cribed the l i f e  history of mho 



and in !he smaller tributaries of Rmvcud Creek (.FWS 1960. COFRG 19650). i t  has been estimarea rhere 

are i It) miles of slitable stream habitat ior mhcl zdlmon in the. Havocd Creek basin (CDF&G I 965a). 

SiJTYFfi in  1980 and 138 1 found juvenile coho salrnori i n  the Prairie Creek drainage (Anderson and 

Grown 1563 and Brown 1988) with individual fish found in Tom McDonald Creek in lower Redwood Creek, 

G-Jyote Creek, Karen Creek, and Pilchuck Creek in the middle rea31 o i  Redwood Creek (Brown 1988). 

Upon hatching and emerging from the gravel in thespring, the juveniles remain in  the stream for _ .  . 

approximately a year before they migrate to the fmm In late winter and early spring. Like chinook 

salmon, some male coho salmon W i l l  return as jacks t0 qMwn after one summer in the ocean. But, unlike 

chinmk salmon, virtually al l  of the rest, the remaining rn&s and al l  of the females, return to spawn after 

completing two summers in the m n .  The jack rnalS tpneral'ly weigh about 3 lb ( 1.4 kg) and the others 

weigh between 8 and 15 lb (3.6 and 6.8 kg). 

The characteristic of remaining in the strmrri iw ate y33r rnmg  that the strean habitat must be 

suitable that entire t ime for mho sslmorr 1.0 re(mduce suoxsful ly. In particular, the juvenile coho 

z h @ n  must have cool water and ample mer. Lcw Cli qiality or quantity ior either o i  these two s i rem 

charxteristics w i l l  result in4he loss of coho salrrton prr.rluctim. Redwcod Creek was identified as 

providing excellent habitat for coho glrnon i n  195 1 when 9,6 10 juveniles were seined from Pra i r ie  

Creek and i ts tributaries (Hallock et al. 1952). An extensive stocking program by the California 

Department of Fish and Pame in the late 1950s and early 1960s probably increased the runs of coho in 

RedwFlod Creek as they were in other nor?h mast strmns but t.tiey were not sustained by natural 

reproduction when the stocklng program was stopped (Denton 1974). Runs were estimated to be 

approxlmate 2,000 fish (FWS 1960). These 2,000 fish were indicated as being distributed through the 

basin with 600 5piJwfiing in the upper reach of l?Mwf.wJ Crek., 800 fish in 1.M middle reach, and 600 fish 

iislnq the lower basin (CDFCG I965b) !tiough Prcwn ( 1 '?88) reported no juveniles in [he upper basin 

ilnd very few in the middle basin. Runs into R 6 ~ I ~ ~ r r x l  Creek. may st.ill be 2,000 fish or more with mos? 

returning to Pra i r ie  Crek as indimM by 100 t r~  1 .YO0 fish returning to the P ra i r i e  Creek Hatchery 



Serwen I972 and 19*?0 ( Brown et ai. In c)r?sd. Hcrwwer, the numoer or mno simon returning to 

9rair le Creek may have been infliienced by hatchery pfrdnct ion [ CDF&G 1 994). 

Steelhead, likechinook and coho Salmon, grw to maturfty In the Ocean and return to their "home" 

stream to spawn. A major difference, however, is that steelhead do not necessarily die after they spawn 

(Shapovalov and raft 1954). Though there is i3 substantial mortality caused by the rigors of migrating and 

spawning, as many as 15% ma/ succeed in retur-ning to the m a n  and subsequently returning to spawn 

w i n  the following season. Anestlniated 112 mIl~ofsuitablesteelhead habitat has been identified 

(CDFP*G 1965a). Steelhead spawn in the smallel' tribritaries like mho salmon but, unlike coho salmon, 

they utilize all accessible tributaries as well as the upper portions of the mainstem stream (FWS 1960 

and CJF&G' I965b). Juvenile steelhead or rainbcrw trout were found throughout the Redwood Creek basin 

h i t  were relatively less abun&nt in the P ra i r i e  Cr'eek system where cutthroat trout and can0 salmon were 

found( brown 1388). Also like mho salmon, n-mt ( 76%) of them remain in the stream as juveniles for 

approxctlmately one year but siibstantial numbertrsdc~ nilgrate to the m n  before the first summer of their 

l i fe  while some may remain in  the stream for more than one year before migrating to the m n  (Larson 

ldNi). In fact, some m w  remain in freshwater, r m h  maturity, and spawn without ever going to the 

txmn and, thus, become what are known as raiiihlw trivit ( DeWltt 1964). 

. .. . .  

There are two distinct r m  of steelhead that txxur in the R&c~cd Creek basin: winter steelhead and 

.summer steelhead. Winter stelhead typically return to their "home" stream to spawn during the winter. 

Summer steelhead, on the other hand, return to the Stremi i n  late spring and early summer. Runs of 

winter steelhead have heen ~-ststrmateU to be I O,O(:IO fish (CCIF.5G I865a) whlle summer steelhead coun!s 

h6vE betn consistently less than 50 fish ( AII&IYJ:III 1 '-i93a and I39:7b j. 



Winter steelhead. wnm l i fe history h s  bm d-3srriM by Shapcwalw and Tait 1954) for WaddeiI 

Creek, $anta Cruz County, Caliiornia, and by B r i gs  ( 1954) fur Prairie Creek, spawn in late winter and 

w l y  spring (CDF&C I965b). Adult winter sttxlheadgenwally weigh between 6 and 15 lb (2.7 and 6.8 

kg) though Redwood Creek has had the reputation ior producing iish that weigh 15 to 20 lb (6.8 to 9 kg) 

(Denton 1974). 

,9s indicated, summer steelhead return from Uu? m lo the stream on their spawning run in  the late 

spring and early summer ( Moyle 1976). They rnwe upslream and generally stay in large pools through 

the remainder of the summer and early fall. With the win& rains, they move further upstream into the 

hexhvaters of the mainstem or tributaries where they qmvn. Adult summer run stelnead generally 

weigh from 3 to 6 lb  ( 1 .? to 2.7 kg). 

Clearly, the habitat demands of the summer steelheadare much greater than for winter steelhead since 

!.he/ must tiwe suitable conditions for the du l l s  1.0 s i r f i ve  thrciugholit the hot, late summer and early fall. 

Cml water, either provided by riparian shading, ml springs. mol tributary water, or stratification of 

pools with the cooler ivater being near t.he bottorn iinrjer 16s fknse, warmer wder on the surfax, must be 

mailable. Since the d u l t  summer steelhead are m w t i a l l y  living o i l  of stored body fats during their 

freshwater stay, i t  is not necessary for the strslrn habitat I.IJ provide a source of food for them during this 

pericd. But. this extenM stay in the stream does make them particularly vulnerable to fishing and, 

egeccially, poaching bmuse t.hW 3re both visible in tte clear water of the summer and they remain 

escmtially in one pool for the entire late summer and fall wid (Anderm 1993a). 

Thouah DeWitt ( 1964) did no1 r q n i z e  theexistence O i  3 run of summer steelhead in  Redwood Creek, 

Rerhvrlorj National Fark permnnel w r v q m l  Iran ayproxirnately txks Creek to Tom McDonald Creek for 

thi$ r;rp, O i  steelhead since 198 1 ( Hoistra and Ha.r.inclJt.on 1983 and Anrlerm 1993a and 1993b). The 

larqest numbers ob%rved were 44 in 1484 and 1985 bul. rncfit aunts have been between IO and 20 fish 

with counts of only 0. 2. and 4 in  1 939. 1992. arid 1993. respectively Most of the fish were observed 



!n :wis and, particularly, deep pools with associated flows oiiiw1 tributary water (Kei ler and Hoistra 

19.5 3 j .  Clearly, the population of summer stwlheal in Ftcdwood Creek is very low and such thar its future 

well being is tenuous at best. Anderson ( 199%) Cnnclud~I that "habitat degradation [lack of deep pools], 

pmr water quality [high water temperatures], sport-fishingand poaching, and [small] population size" 

are the most serious problems affecting possible mery  of summer steelhead populations in Redwood 

Creek. 

- . . . . . . . 

A few steelhead juveniles m3y stw i n  freshwater throughout their l i f e  rather than migrate to the 

m. When they live to maturity in  freshwater they we mild rainbow trout. Rainbow trout in  the 

R&md Creek basin are genWally rFstriCted to the t W a t e r  areas and may be found upstream of 

barriers to migrating anadromous iish (DeWitt 1964). These fish seldom reach a size in  excess of 8 or 

I 0 in  (20 to 25 crn). There is  evidence that resichit rainlmv trout may hybridize with resident cutthroat 

trout in $ m e  tributaries of Redwmd Creek (Neillands 1990). 

Like the steelheixl, anadromous cutlhrmt 1.rcwt return from the Ocean to the stream in order to spawn. 

They typically utilize the streams in  the lower wrtion oi  the C,&ood Creek basin (DeWitt 1954). They 

Jo move into the smallest accessible portions d !he ?ributaries. They generally enter the stream in the 

late fall and spawn during the winter. M a t  01 1.heyrmq list1 return to the m n  after a year or more in 

fresh water and, in fact, many &I not return at all but rmain in freshwater where they may mature and 

reprrAucrl. The i ish remaining their entire l i fe in ireslttva1.w 1?3nWally sta/ in the smaller tributary 

streams above barriers to rniqration by rnost analr-orrious fish (Oewitt 1954 and 1964). The adult 



The r im o i  anadromous cutthroat tr@ut t?whuc~d Creek hm k n  considered to be fairly gocsa (COF&G 

1965b) considering that this stream is  near the mithir-n lirnit of the range of cutthroat trout whicn have 

ben iound only as iar  m l h  as the Eel River. spprmimately 50 miles c&h of Restwood Creek ( OeWitt 

1954). Surveys in 1980 and 1981 found cutttirf-qt IrfJuI. to be most abundant within Pra i r ie  Creek and 

its tributaries (Anderson and Brown 1983 and Brmvn 1388) with other individuals found only in  Emerald 

(Harry Wier) Creek, Mc4rthur Creek, Gunrad: Creek, and High Prair ie Creek (Brown 1988). Those fish 

found in Ihe upsirearn tribWdries are likely to have been resident cutthroat trout. As indicated for 

resi&nt ralnbow trout, there Is evidence that rEiderit cutttirmt trout may hybridize with resident 

rainbow trout in m e  tributaries of Redwood Cr& but not betwen the anadromous races of these species 

3in(3: there was no evidence of hybridization in  fish collec$~I irorn the Redwood Creek estuary (Neillands 

1990). 

Since the cutthroat trout 3re in relatively lfn4 abunck"K2 and is generally much smaller compared to 

sttxlhexl and salmon, l i t t le  attention has ben  given to 1.hern. The numbers o i  cutthroat trout have been 

estimated to be 4 I i n  Ray Creek, 6 in  Bciyes Clrwk. and 3 in  Prair ie Creek (NPS 1984). Only a few 

fishermen might know the "trout" the/ have migttt. is  8 i;iil.thrmt rather than being a juvenile steelhead. 

Paciiir; Eulachciri 

The eulachon is 3 crrnelt. t.hat i s  re1at.a tu the siirl smelt ( I ' l f ~ l e  and Yahlyama 1993). This species 

enters the stream in the spring and spawns alrnusl. ifrirfmMely in the r i f f le  areas as lar  upstream as the 

mouth of Prairte Creek and in lower Prairie Creek. %mvninq is conducted by the male fertfllzlng the eggs 

as the female lays them near the 9ravel bottom fJf Ihe 5I.rmrn. 1 he c.9r~s tend 1.0 be sticky and adhere to the 

qrwel where they remain until they hatch a iew ci-ws lat.er (Mrwle and Yoshiyama 1993). The newly 

hatched larvae are e5xntially washed to the i-rmn a1.W wri i rn  rJf the currents and tidal action as they mer 

the estuary. The adults die shortly aiter spawrrinq. Thee i ish are between 6 and 8 in 15 and 20 cm) long 



wneii they return to soawn. The flesh of the fish is quite Oil.{ aid they w n  he and have been dr led and 

buriied iis candles which is the tmis  for the sp f x i a  to te called "mndle fish" by some people. 

The runs of eulachon in Redwml Creek have ken ,camewhat spordic ( DeWitt 1964); the runs were 

considered substantial up untll the mid- 1370s but smaller since then ( Muyle and Yoshiyama 1993). The 

flood control levees and the changes the levees have m x k  to the estuary may have made the habitat 

unsuitable to the eulxhon but oceanic conditions may also have been an important factor affecting their 

abundance. (Mcryle and Ymhiyama 1393). When runs have murred,  a fisher{ has undoubtedly been 

conductedon RedwoodCreek for centuriesby thet4i3tivsAmwicansaand hassntinueduntil recent times by 

both Native Amer icans and others. Fishing is usually ccuaJcted with dipnets 

- 

The Pacific ismprey, ofteii mllt?d 811 "eel" and the tmk fir the rianie of the Eei River, is  neither an eei 

nor a true fish bmuse, for example, i t  &es iiot M e  j3M.f; or paired fins or even a backbone like mast 

animals called "fish". Like the other ar iadromom~.p~ik~, i t  grows !o maturity in the ocean and returns to 

spawn. They tend to return to spawn in the late winter ;jid mrly sprlng. They make spawning nests in 

gr,avel areas of the stream by picking up and moving the gr-"el with their sucker-like mouth. After 

spawning they die. The young hatch into a larval form, mllfd an "ammmte", which remains in the 

strmm for three to four years, living much of the tinse in bottom materials compocA of a mixture of sand 

and detritus. In this juvenile sta$ they eat micwlmpic organisms found in the water and attached to 

INW debris and stones. They metamorphm into the form after three to four years and migrate to 

the m n .  As adults, the/ use their sucker-like m a i t h  and !heir teth and tongue to attach to and eat fish. 

Lamprws 3re eel-like in shape and ahout 2f.i !I? 24 iis (, 50 !ti 60 crn) long at maturity. 

Native Americans have lang caught arid w d  Ii.im~rYy5 3 3  io:d trut most non Native Amer icsns dlsdain 

them and ixnsider them to be pats.  



The other species of fish found i n  R&vo@d Creek are of much less interest to humans in terms 01 their 

being aught lor either sport or focd. Part ly in  cm~~~cx!cli this l a  of human interest, virtually 

ruthing is known about their past or present status fane. l ike the freshwater sculpins and the non- 

anadromous brook lampreys, require similar mld, clean, well aqq?nated water as do the salmon and trout. 

The Sacramento sucker are found in lower RfxWc~cd Creek but U q  mnottolerale saline water and are not 

found i n  the estuary i f  it contains any s3lty water. The tt'iree-spined stickleback, which can be anadromous 

(Moyle 1976), are found i n  a r m  of slow currents and backwaters in  the lower reaches of Redwood Creek 

and the estuary. The tidewater goby is  found only the &mry and i n  1 994 was designated as an endangered 

jDwies. The surf smelt, staghorn sculpin, shiner surfperch, arid starry flounder are all marlne species 

that are frequently found in salt and brackish w31w erribaymfflls. T h m  species found only in the estuary 

are IJSUally juveniles there to feed on such or@nimSas the miphiporl, CoroDhium sp. 

Human Activities and Developments Impacting the f i s h e r y  Resources 

R d w c u j  Creek was jud@ to  be -merely dana-pj aid i n  pmr mindition ior the production of 

ilflirh-fHnCtIJS salmon and steelheal i n  1966 (Fisk el. 31. I9t% arid Uenton 1374). Fisk et al. ( 1366) 

surveyed 84 miles of streams i n  trie basin and &kfrnined that. 64 miles were werely damaged meaning 

that either 70 to 1 00% of the bottom was mered with Silt, c r  Ihere was rio riparian canopy, or there 

were no pools, or there was no sheller iw the fish. K W d  Creek from Wick to its h w a t e r s ,  High 

Prairie Creek, and lower Prairie Creek were f.xmiderfd severely hmaged. Minor Creek and Tom 

LEt. Ilari (;reek were considered 1.0 be imbrri'ayfl. Fizk. el. al. ( 1966) not.ed that the floods 01 1955, 1964, 



There have been. a niJmber of hurrian i3ctivit.ie-i affH;tinq 1.k fish populations in Redwood Crek. %me of 

t h e  xt ivl t ies have unrloubtedly bfm occurring frr wituries such as the Native American instream 

llsheries lor salmon, steelhead, culltirod. trwfi .  a~lix;rm, 

m r r e r l  sina? the arrival of the f i rs t  non N a t i v e h e r i m s  in the area in the 185-0s; The immigrants 

greatF/ inr;reacA the harvest of the fish, they initial& q r iw l t u ra l  activities within the basin, they 

greatly expanded the road System from the trails rltrelrylerf by the Native Americans, they began a 

systematic harvest of the forest r w u r m  withiri the basin, the/ implemented a program of fish 

propagation that included both the remwal of fish st~ks,  iJ?.mlly in the form of fertilized eggs, from the 

basin and the stocking of races o i  fish species native 1.0 the b i n  as well as races of fish species not native 

lo the basin, they rernwed water from the $trHuns and flccd plain grOlJnd water for irrigation and domestic 

IJ%. arid 1 . h ~  mnstrlicterl ilrm! mnl.ro1 projec1.5. !?CGl. fd lliize w.l.ivil.iE, in one way or another and to one 

&qrw or mother , have hid n w t i v e  iffip2cl.s on 1.k  Drf.ckN;l.ifJrl o i  i ish in  the Reclwood Creek basin. Since 

!tie irnOx;ts qnerally have been werlbppinq, il. 1s m1. pwciible 1.o prl%;i%ly ;r.,im their specific el1gt.s. It 

is pos ib le ,  however, to make MiJmted jurlgrnerils about 1 . k  eifects ori !he fish bacA upon measurable 

irngx;E on the habitat and experienrE, in fJthef wdsrrjheds 3rd about which activity or activities have 

rnfst serioiisly affected the prcdiJct.ivity o i  the slrwrn. 

lampreys, Most 01 the obvious impacts haye 

. . . . . . . 

F ishinq 



There is no indimtion that the effects o i  the artificial prop:wiion program i n  the Redwood Creek basin 

were ever evaluated. i t  is not knmw whether takiria oi  a31lt fish from within the basin and incubating 

their eggs and rearing their young for r e l m  k%k into Rahvixd Creek has improved production over 

levels that would have been attained by allnving Ute fist! tu spawn naturally. It is not known whether 

taking adult fish from within the k i n  and stcckirq Wir p r w n y  outside the basin caused any reduction in 

subsequent spawnlng escapements Into the R ~ W m c l  (x.& tWn.  It 1s not known whether the stocking of 

fish rakA from the spawn of fish from outside Uu? Win, s~x;h as coho salmon from the Klaskanine River 

in Oregon as was done in  the late 1950s and early 1960s, changed the genetic composition of returning 

fish so they were better or worse adapted to t t s e  envirorirnental conditions unique to the Redwood Creek 

basin. 

Public RE& 

_.  
Since the 1850s. there have bm numercus rwxk f-nnstrtictecl within the R ~ h ~ o o d  Creek basin. Many 

of thee started as trails used by pack trains Often iiillcrwing lrails established long before by Native 

Americans. One such trail crcmed the Rebw~d Creek tmin at the m t h  end o i  Rechycod Valley near the 

mniluence o i  Minor Creek with Redwcod Ciek. The Trinirkd t ra i l  iollowed the coast north. Another trail 

led along the Bald Hi l ls  portion ricQeline of the m t h w t e r l y  sick o i  the R & c d  Creek watershed. These 

t ra i ls  were developed into the first rm%. 
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Subsequent highway imprr-lverrieni.s 3rd umsi.rtx;i.icm t i 4  greater impacts. Efforts to improve the rm 

by wikninq and removal of curves r q u i r d  rnrJr-8 cul.I.ing arid i i l l ing that resulted in  greater erosion and 

w%t.ing 01 Sediments and bfdlrXd inl.0 the strmfns TI#: 1964 flocrl e5pmjally revealed the vulnerability o i  

the roads by destroying larp portions of Highway 2W. Sirtw 1964, there have been major improvements 

to Hiqhww 299 and construction O i  the Park f)nr;Isz: d Hiqtiww 10 1 , where it formerly passed through 

Prai r ie  Creek kdwOdS %ate Park  There hw, Lm prrhlmc, with unstable land in  the lupton Creek 

area along Highway 259. Though extensive eliilrls were rrrxk to mnt.rol erosion along the Highway 10 1 . - 

Park Bypass, there was some serious erosion mifilriq larq? Wimenl. lrm t.0 enter portlons of the Pra i r ie  

Crek basin during construction (MeyP,r et 31. l'i93). The  construction o i  Highway 10 1 along Prairie 

Creek has also resulted in %me realignment of Vir: s t rmn and wnquent  loss of fishery habitat. Since one 

of the principal la tors  limiting prcdudicln of silrricm *m-J Imfi i n  the Rerhvood Creek basin has been 

identilied as the mxmdtion of the estuary. anl.icipa1.d r i q t i v e  impdts oi mnstructing the Park Bypass 

were mitigated by installation of a control strwtiire in  t.ts llorrl control levee to allow water to flow from 

K&wl  Creek through t.he 3Jui.h Slwlgh (blPzI ! iJS4). kH:d.her rnitiption measure was the provision a i  

operational funds to the Camly of HumbolfY. I r r  Me o~wal.iiMI of the Prairie Creek Hatchery. 

klriculture 

One of the earliest impacts on Us iYiller:.t@lI.M. follrwxl the arrival of the immigrants in  the mid 

1 ~(.,(Js was !he IJS of the rarqe 1.0 support 1ivcsl.m-;k including ml.tle and sheep. Wergrazing and heavily 

liserl trails probably contributed to lhe Wrsion and WSJC?&J slope failures that introduced sediments into 

the dreams. There is no good lnforrnation to irullmte the mqnltude of these effects and, relative to other 

?&tors, t h w  were probably smal\. In m e  siI.uatifms, such as in Rdwrxd Valley and along Prairie Creek, 

livwtock ma/ have caucA substantia1 &mag? 1.0 !.he r ipx ian  vwtat ion leading to loss of instream cover. 

ivarmlnq 01 waters, and erosion b&31~?e 01 1~61. twik stability ( Platts 1985). The removal o i  water from 

t.he st.rmrn or groundwat.er xt)ixxnt 1.0 ?he s1.rmm ffJr i rr i tpt ion in FiechvrxM Yalley and the area around 

Orick has rerlucwj the slimmer flfnvs of Rcrhvrxd Crmk. In 1970. i t .  was estirnated that, based on a 90-day 



y m - n ,  IrrilWtion in tne Orick area used 4.3 cis ( 9-12 nP/:;) and i t  was proiected to increase to 6.1 cis 

(0.17 m3/s) in I990 and 8.5 cls ( 0.24 m3/.:;j in 202!'1? Winzler and Kelly 1970). These amounts would 

&?a 3 substantial oroportlon of the IS c k  (0.42 m;5/s) late summer flows that can occur In lower 

RWd Crek. Any reduction in summer- flows wrnrld cam? a lnnmmitant reduction in cover for fish and 

contribute to warming of the water which is alredy af or n w r  lethal Iwvels i n  and upstream from Redwood 

Yalley. 

Harvest of timber hia b m  condud.ed within 1.k  R&wd Creek basin sine the late 1800s (Jan& et  

al. 1975 and Best 1984). I-ludi of the timber hwws-1. init ially \vas limited to the coast redwoock. Harvest 

of rectwmds was accelerated durinq the 1950s md eqwia l ly  during the early 1960s prior to the 

formation @f Redwood National Park. Harvest. aS ttre LMUqlas-fir did not begin i n  any great amount until the 

1940s but i W S  ext.erisive during !he late 1 'I4O'?i l.trfM$i 1.k 1 WOs. E!&. i 1984) has reviewed the 

hir-;t.ory of timber haruest in the Rmd Cr& t-in arid the effects of that'harvest on the watershed. LES 

1.han 6% of the rmqinal area IfresWJ bY iYjfiifW9 t a  bmi tarvested by 1948. By 1978, an estimated 

76% of the total area iorssttxi with mniiers tid been twvested leaving only about 25% of the area 

originally vwered by mniierous forest. unlmpi Mcd. o i  the uncut coniferous forest area ( 66Z) was in 

the lower basin, where Prairie Crek Rerhvm& .'j.ate Park 3rd Itahwxd thtional Park are located, Sut only 

15 8 of Ihe oriqinsl wniiefous forest arm rrmaird unharvat.m'l in the middle basin. DeWitt ( I 964) 

noted that 3 riurnber of tribIJtWieS in the kMer khvrX.d h3?k.. basin were in p o d  condition but the effects 

o i  extensive timber tlarvest in the upper basin \vm readily widerit by the cunditlon of the mainstem. 



harvest of timber has had an attendani increase in rhmsgr: to the waiershd. Pari of the damage can be 

ij[trIbut€d to the r-emovai of vegetative mw?r fewltinq in jiwfwed heating of streams and more rapid 

runoif or water incrmsing ?he magnitudes of f1co.k during storm events. The California Fish and Wildlife 

Plan noted that a major. fxtor reducing the prcrhctivity af R~dwixld Crek was the extreme range of stream 

flows hetween the summer and the winter which seriously affected the quality of the year -round habitat 

required by coho salmon and steelhead (CDF&G 1963). Studies of two Prairie Creek tributaries found 

mho salmon and cutthroat trout In the stream with an unlogIled watershed but only cutthroat trout In the 

stream with a logged watershed (Reeves  et ai. 1376). Thisstuw a l a  found immature mayflies 

(Ephemwoptera) dominated the benthic fmnd in thestream with the u n l w  watershed while gnat 

i Chironomid& larvae were mast abundant in theskeam of the logged watershed. Studies in a tributary 

stream in the middle reach of Redwood Creek fiwnd ar ta in  beetles (Psephemidae) and immature stonefl tes 

(Elemwridae) to be the most abundant insect iwms upstream where logging had occurred while gnat 

iChironomidaej larvaewere most abundant dwnstream in thearea that had not been logged (Harrington 

14bS). Burns ( 1972) observed that removal of 1-ipwial vqxtation c3n result in higher summer water 

temperatures and that, irniil revegetation rt?cw.s, t imber harvest can also increase in summer flows 

b e a m  of reduced transpiration, higher pmk fkwi d, ttmefore, greater bedload movement during 

per rods of heavy runoff, and iricreawd erosiim and sxiimentation. 

. . .  .. 

The greatest damm to the stream habitat rwiird for fish production resuiting from past timber 

h a r w t  prxtices has been identified as the inwmEd levels of erosion resuiting from !hose activities 

(best 1984). DeWitt ( 1964) obcervd that extmWe I i q ing  in rWfcl0d region watersheds often redual 

!he suitability o f s t r p m s  for fish primarily k m e  I w i n g  has led to "increased turbidity, siltation, 

flcroding, and creation of barriers to migration'. .A m r v ~  of the entire stream in 1972 noted that sliding 

'N& occurring on 50% of !he slopes arid there wxi eiv5icui ccmi-ring along !he stream except the upper ?wo 

m i i s  of the stream and where there hid iwt tH!fi I0:qirq r;nch x nn :ome U. S. Forest Szrvlce Ian& and 

within the Reciwind National Park I Riqers and Hatzinisricdis 1'972). The harwstinq .activities themselves 

have a major irnpxt by disturbing the fail. In wnie cxs, x t i v i t i Q  have mused cornpackion that 
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:p-ierares runoii and Driwicks B pmr suhstr:jk for i'we@aticm. In other cases, the soil surface and 

s[reZm ilow oatterns have been disturheu rml l t i i ig  iii nlisfh?? land wastinq and erosion. In particular, 

haul ri% tiwe been the sc~ui'(=t! of a majority of the 3?dlments that cause damage to fish habitat in the 

streams (Uaihoun and %ley 1962). I t  has bwn mtiniated that about half o t  the sediment produced within 

the Redwood Creek basin has ainw ftmn the (31 l w e  of rod fllls and stredm crossings and the dlversfon of 

streams at roads (Mxkj 1992). 

Tne Redwood Creek watershed has been n o M  iijr beinq naturally quite unstable and subject to mass 

wasting and erosion (NPS 138 1 ). Forest harvesl. xl. ivi l . ia within the basin have contributed 

substantially to the prubiern. To a sianifimrit extent, the public perception of the impxts of timber 

harvest activities contributed l o  the immt ion d the WhfcaI National Park in 1968 and its expansion in 

1975. In r q n i t i o n  o i  the potential Qnprs  pi%l. I f q i ng  activities posed to park resources, the National 

Parks Service initiated studies to idxtiiy twwQ, fcrmulated a comprehensive watershed management 

Elan which inr;\uM rr~rrecting probkfflS Cr.m?& tly past Ioyjirig a-;l.ivit.ies on land that became part of the 

Park (MPS I 98 I ). The RechvcmJ Niltiowl Park tiirj i m p l m m d  an extewive watershed rehabilitation 

prcqram to rehabilitate unstable S i l fs ,  partictllx-ly abananed haul rm&, that existed within the park at 

the lime it was established in 1968 and t?x:xparil in 1976 ( WJlstra and Harrington 1983). 

pxl fishery habitat ( Keller et 31. 1'38 1 !. Until ?tie 196i)S. ltie value 01 large wood debris to fish w a  not 

appreciated and, in iact, i t  was a common prxtiirx of management agencies to remove woob/ Cebris iron1 

sirms because it 148 thought to block the miqrattion of anadromous fish. More recently, i t  has been found 

creates habitat diversit?, that helps the S1.rP.m 1.0 l w f f i  &[I pwls. provides mer :'or iish. and provi&s 
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it. c lar ly  i s  a barrier !o miqratina ~ F W J ~ O ~ O I J S  1i:h ( Fitlick 198 1 1. In I* watersheds where r i o a r i m  

vergtal.ion is harvested. the source c ? i  larw WWJN tkbris ma/ be removed (Kel ler et al. 198 I and Pitlick 

I33 1 1. The Caliiornia Fish and Wildlife Plan n@l~A Vet the mndition @i the Redwood Creek basin was 

pmerally in good mndition in  terms o i  3ccumulalir?ns ~JI. large ivccdy debris though timber harvesting was 

recognized as having caused m e  reduction in sirean prcdudivity (CDF&G 1965a). More recently, 

extensive jams created from lwing debris were noted in Ihe upper 10 miles of the mainstem to the 

. vicinity af Brxlford Creek or Minon Creek ( R q s  and Hatzimanolis 1972). 

Mining 

There have no1 been any developed mining txtivities within the Redwood Creek basin excepting that the 

stream coir%? has long been a soiJr(r! of q~ml for various hurnan needs. llndoubtedly, the stream was the 

source o i  gravel to be placed on the i i r s l  rctadsmstrrJctfxl in  the basin. Road construction associated with 

tirnber harvE.1. xIivi l ie5 liwe utilized large qrwnl.it.iE. r?i qmfel. The% mtrxt ions took plm primarily 

in R ~ c a l  Yalley and in Icwfer Ravm Cr&. rear i)rick arid especially i n  the vicinity of the mouth o i  

Pra i r ie  Creek. Instream operations destrrJy lar~je riurntlws oi  invertebrate iauna in the immediate area o i  

the g m e l  mining activity and immediately IjcFNnf32rwwlri where suspended CAiments settle out any may 

smot.her inveri.ebrate orcpnisms. Generally. itic=rrp, 1rnpx;Is on !.he inverkbrate fauna, and, therefore, any 

impxts of fish production, w e  limited unless lhe activity is quite extensive. Current replations keep the 

rnininq of qravel out o i  the sl.rmm course which prwen1.s Ihe deposition o i  CAiments and fines immecjiately 

rbwnstrmm o i  the @peration as mJr re r l  when inslrmffi cgwations were allowed. Another impact of the 

minina activity is lo chans ?he str&m morptuhqy wtwe the extraction i s  cmurring. Deep pools are 

13iI.efi icirrnprl and the f;our3? of the strewn may tv: alt.md. %me of these changes in  the stream morphology 

may per?.ist irr mers i  years 3ft.a. t.he rnininq xt.ivi1.v i.f.X;IJrrf5j. 



The st.rclarns in Ihe R a v r d  i:r& b=in t w e  ref-*ived pollutmts in  diiierent forms. The most obvlcus 

$ma Xriolls source of \Vat.er pohltion i s  the mwsiw turhidil!, Xmciated with the extremely large 

bedlwds found in  the streams of the basin. The tiiqti lwels of turbidity in the Redwood Creek basin a n  be 

sttributed to the natural instability Of the mkrc- but ltie human activities within the basin and timber 

harvest, in particular, have.contritruted ymUy in the high 1mls. Cordone and Kelly ( 196 1 ) and 

ilhaprnan ( 1988) have rWiWed the WldenE i.t& iisti can sirvive high levels of turbidity but the 

depoSitiOn 01 si l t  on the bottom of the strmm rn k ckdrirnental to both eggs incubating i n  the gravel and 

the production of WLiuatic invertebrates. 4 study of M r n e n i  impacts on incubating steelhead eggs after a 

simj1e storm event that caused an uniisually larp fkpffiition o i  sediment in  Brown Creek from the Park 

Bypass found no measurable effects ( M e w  et al. 1993). However, large numbers of oligochaete worns 

in zame q q  qrouos were related t@ low ea survival (Meyw et  31. 1993). Another source of pollution 

m-miated indirectly with timber harvest. is the depwiticm ui  tterbici&, into the streams in  the basin 

Herbicides have been u - ~  1.12 release \;l?iJrtq ~x?Fiiiw?Ts by 5upprming the growth o i  b r d  leafed w m {  

veptatir-ln. Ncirmal aoplimtioris have not been i w r d  l i ~  CYJZ fist1 rrlortalities but excessive lwels of 

herbicides at times h;&e wxurrs l  durinq aerial applimtioris and these rnay have caucA isolated & m q e  1.0 

i ish arid iish fmrl clrpnisms. But wen norrnal ~ ~ V l i ~ ~ t i o n s w ~ i u l d .  o i  murze, k i l l  back many of the 

riparian species of trees such as red alder ana ttrcwllmi rnaple and, thereby, 3ffect canopy mer and :.he 

Groo o i  1.erresI.rial i n e a t s  into t.he :'t.rwrnS. bIf-1 ~kl.~?~-;t.able le& of herbici&, were found i n  water 

%rrwIes mllected at nine different. t.ri'oui.ar~ 3rd rnain!Wfi 9.at.ions in 1974 (Jan& et al. 1 976 ). The 

priricipal %urw of orpnic pollution within the basin tm t e n  the dairies in  the Orick area. This source 

ill pollution mntrlbutes such rnateriills as nitrates anrl rii1.rat.es as well as coliform bacteria that enter 

. .  

lower Rmwd I;rek. v-:rnariIy3 ~WZYIJZ rii !.tie i1w.d cxtrilrcil lwws. ?hrmqh the small 1,ribtJtariES :ijcy\ 55 * 
'5l.rawber.r-y i,rW and SmJ C.%tte Creek i n  t.tiis arm. i.!mjriii; pollution is Ciarl.iciJlar ly high aur irG ice 

i i r s t  I'd1 rains when :;urnrner uxxurriulat.irJris i?l iml rrweriil d r e  washed irlto !he streams ( BradfcJra ;7nd 



area and probably dm not ixntrihiute appre.:iiWy to storm drain types of pollution. Another potential 

wri3 or organic: pollutiori is a m s t i c  waste which is entirely trmted through septic tank and drainfield 

w s t e m s  within the Redwood Creek basin. I t  i s h u h t ~ l l h a t  donmstic pollution is a serious problem within 

the ~cwiwood C r e e k  basin because of the IIW poprilatllwi density exceptlng In the Orlck area but It 

rindoubtedly Qes add some organic materials to the estuarine em6ystem. At this t ime ,  there has been no 

indication that pollution within the R & o d  Creek b i n ,  excepting the effects of sedimentation, has any 

deletericus effects on the fish populations. 

Dams 

There were two small, permanent dams ixmfiwcfd in the 1930s on Last Man Creek to divert water to 

?he Prair ie Creek Hatcnery (Brown ICrSS). t)lrwtn( 1988) did not consider one of these dams to be a 

serious impediment to migrating anadrmcm fish hut he felt the larpr one could have blocked salmon 

sincg he found only s teelhd and cutthroat trout .jI.iveniles upstrpam of it. 80th of these structures were 

removed in ahu t  1990. 

A 130-irot high permanent &m has proposed for the i i ren Point site near where Highway 299 

crosses Rechvood Creek (COWR 1957 and Wirolw 3rd Kelly 1970). This project. which Is not being 

xtively considered at this tirne, would imyolml apprmirnately 5,000 af (acre feet) of water for 

rtxreaiion on the reservoir, improvement d natural &earn habitat below the dam by releases of water, 

and, possibly, flood control. If built. this pr@lt?ct wauld disrupt anadromous fish migrations, inundate 

m e  existing spawnina areas, and create a t&itat fur exotic fish that mld prey on juvenile salmon and 

Sh?t?lhsad. 
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miiiimal. There ~inoliuhtedly has h e n  !he ~ l t r !c t io i l  of ii~vet?ebrates vfhere the stream bed has been 

disturixd tn/ the consir'u3iori xtivities. Sifux these ixtlittes must be reconstructed each year, the  

impacts associated with construction distur-ban-2: wo!iId he repeated each time. The expanded surface 3re3 

within the impoundment would allow greater wwniirig of the v43ter which would increase the temperature 

or the water that flows past the structure. Sfmx t te structures hwve been temporary and not intended to 

withstand high flows, they are removal by the first I I X T P .  flows In the late fall or early wlnter and, 

!her-eftye, pr-ohably If0 not innihit the migration of fish which mu1d not migrate upstream until sufficient 

fltw is  present In the mainstem. 

Ricks ( 1385) ti8 p r w i M  b complete rwiw of 1 .k  ilml history, floorl control efforts, and the eiftxts 

of the flm control eiforts on Redwoorl Creek. Winter flu&. and the 1964 floorJ in partlcular , have caused 

?were property &map? to the town o i  Orick. Ttwqti ?te rr?nsi.rixi.iori of levees to provide flood protection 

io r  (!rick had been prwiouslv considered. the 1364 ilml brotxjnt quick attention and action on the proist .  

7c 4 . J  
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y r i i on  1 3  the stream c3u-d \.tie mmp\ele iii\ifq in d Ihe hrq?. ixep ( spproximareiy 20 feet) pool ar the 

moiith o i  R ~ o o d  C r e k  iha! h a  been a suDstai!ial arid importarit. habitat. element lor iish in t.he estuary 

i.Gicl,s 1'385). Another mpecct of the e3l.lJ3rv. 511 arrri c ? i  iYa1.W calIe~I the North Slough which connected to 

the laver estuary from the north sick a i  RejwcaI Creek tias sub%quentlv become almost completely 

i913ted from the estuary. A l l  other pml habitat mxxiat.ed with scouring c3used by riparian vegetation and 

associated with meanders \vas eliminated. E m t i a l l y  all mer lor  lish, in the form of riparian vegetation 

or deep ~ools, was remwd by the project in the Icnver 5.1 k o i  Redwcrd Creek includina the estuary. 

The importance of an estuary to the prcduc-ticn of chincok Amon has been documented by Reimers 

( 1373 j .  That juvenile chirimk %lmon, iff we11 3 juvenile steelhm. still seek to use the Redwood Creek 

stuary has been clearly documented ( M c K m  1385, L s r m  1987. L a r w  et al. 198 1 and 1983). The 

levees time eliminated virtually all rmer ri&Y to PrrJviTJF: protection Of juvenile salmon and trout from 

predators. The destruction o i  the deep pool n w  l.he mcuJ1.h dnd the inaccessibility o i  the North Slough has 

?iiminai.tA areas where jweriile fish mri woid ltie ilustiinci eiifer;? o i  a brgxtiing of the berm that &veloos 

most 5ummers at the mouth oi  R H h v m l  Creel: ( Mi?.tr3 1483 and Hoisira and k k l i n  1987). Construciion 

o i  9 Dypci thrctuqh the snuth Iwe to allrnv water to pm-i irwrl FIEYIWCY-JCI (;reek into the South Slough, 

formerly the last downstream meander 01 F!eYwr.r..Vl Creek, has: been an eiiort to make the South Slouah 

suitable refuge habitat ior juvenilt? 3lmon anrl sl.wlhml I Hdst.ra 1983 and Hofstra and Sacklin 1987). 

Immpriate entry of juvenile chinmot; salmon ad sl.eIh6d into the r.rmri without t.he opportunity for 

.xxlirnattion to galine water rriw ram Iei.hl.hal ?.?rMrj ior rriaiiJ i Larmi el. a\. 1-28 1 and Larson 1937). ;,\a, 

since the Iwm have b e n  in place. ilushiriq oi !.he estuary r3u% d inass movement of unconsolidated sand, 

r)rwel, arid eediments and atternbnt M.ructim f?i 1x-p qumt.il.ies cii invertebrates including, in 

particular, the bIJrr01Vlnr) amphipod. ~ r r l o h i ~ ~ r n  :p., that live in t.firFx materials and are important as faxJ 

iir ]wrriile %lrriori hnd St.wItieA i L a r m  1 '197. ~ ~ ~ ~ l a r r i i i r ~ ~ r ~ . r . c l c ; h  1 YJ97 , ~Aarr~ur~rJvir;kl and Ridenhoiir 

I Xlrf RidfYihOlJr Xid %hffllJCiV/lf;h 1 ??:) 
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CMlciusions 

R 1 a 4 d  Creek has been an imp@rlant prrchtcw i?il.isti. and espfzially zilmon and steelhead (FWS 

1360 and CDF&G 196Sa and 1965b). The es1irriaM popiilations of fish. specifically anadromous salmon 

and steelhead, are generally mnsiderd to be rnudi smaller than they were historically (Chupp 1976). 

Counts of anadromous salmon and steelhfxd at Siveasey on the Had River i n  the late 1 950s and early 

1960s were about 30% of -the numbers in.the la% i 930s and €wF/ 1 940s and counts at Benbow Dam on 

the South Fork of the Eel River in the late 1960s :and wly 1970s were about only about 20% of the 

numbers in the late 1930s and early 1940s ( h h n  1974). Rl;?bwad Creek anadromous salmon and 

steelhmj rims probably declined about the same arnuunt during that lime. Also, the estimated sizes of the 

runs shou\d not be considered measures of the prwhxtive mpa3ty or potential of the stream ( Wlnzler and 

Kelly 1370). Much of the dedines in the prwJmI.ir?n m' %lmm and steelhead can be clearly attributed to 

the activities o i  humans. The ever increasing &mands Oi X I  ww growing population of people are putting 

:ymt zi.res.5 on the ability of a 6 ~ l P J n s  1.13 s3tisfy ttirm &rfi!man& without permanent damage to the 

cnar%i.er and productivity of Ihe txosys~.ems. 14clprcqf i.ilte :stions mn be !&en to restore the productivity 

o i  the R&vcud Creek basin but t h w  actions rnifil. be initiated promptly while populations of the various 

species and races or' i isn are S t i l l  wailable. 



Milch o i  ?he dtclirle in the s?cu-ks appears 1.0 hwe cuxurrrrl within the past 50 years. Mucn of the 

tlwline 1xn be attributed to human X t i Y i t l e S  inCliJdin? ttarvestinq, both recreational and commercial I 

timber harvest, rmi construction, hatchery prxticE.,.lwetr: rxristruction, and grazing practices ( Hicjgins 

et al. 1392). The declines i n  the i ish popu13lims i n  r w t h  f m t a l  streams oi  California, including 

Redwood Creek. have been attributed, in part, In natural m t s  such as drought and oceanic E l  Nilio events 

but primarily to poor land use praCtiQ3S such as limber harvest that have changed the streams from being 

"deep, tree-lined channels with frequent pools ad long riff les carrying mi water" into streams that are 

'shallow, warm,andbarren of slreamsidevaylati@n" (Mbn 1374andHigginset 31. 1992). The 

difficulty of trying to specifically identify 1.k  fause of &lining numbers of fish was illustrated by Burns 

( 1 97 1 ) who found more variation between ytws i n  the numbers o i  i ish (coho salmon, steelhead and 

cutthroat trout, and sculpins) per unit of ~valer sirl-& arm t@ m r  in Godwood Creek, a tributary to 

Pra i r ie  Creek and a strpijm that had an iJndi5~JJrtJd WateEhed, than in  streams that had logged watersheds. 

Burns' observations suqgest Viat Irmds in numbers of fish mer time rnust be considered when =&king to 

identiiy the Factors aii@Aing the size o i  i ish populations. 

The impacts of timber harvest on st.rmm wwircmnent! required for production o i  mho salmon and 

steelhead were not rFl;o?nizwJ as a parlicular prr.lt1ern in Its ~ f J y  19SOs (Shapwalw and Tait 1954). 

But. the problerns son bmrne r o t d  as C~ltioun ilnrl2elq1 i. 1362), who did not look specificdly at 

R t v h v a  Creek, observed that "carelm l q i n g  c$waIors mntinue to rbrnage priceless watersheds and to 

ib?Qrxk important Slrnon 3rd trout $t.remS: in C31iiornia Oesl.riJctive practices include use of stream 

beds as roadways, operation of heavy ewipment in slrmrrts. tractor Itqging on steep slopes, and removal or 

stream side verptation." Fisk el al. 1966) jiJ&$d thal "lr'ing activities, particularly the construction 

o i  r&?& and skid t.rsils and the removal of vqlat.iue qrfJiJrHfrmer, have been a major factor contributina 

1.0 i nwmed erosion and land s l ippqe" In !.he R F ~ ~ ~ ~ F . x I  Crwk. kmn. Timber harvest has been a major 

ixtor that. tinless aporopriate prmutions are laken, will  imtinue ID have &er% effects on stream 

haDit.at.5 ( Burns 1 ?72!  He YJW;I.M that irnpxts on the strmrri ran be either tlarmlul to the production 

i J i  fish fJr, in :me caw;, beneiicial depenrliriq on w;h ix;tw:; xi lhe char;rt.eristics o i  !he stream ana t.he 



riparian vqeiation, the seasonal tirrrinq 01 1.lrriuer trarvE1. Xtivities, and the harvest methods used. Plwie 

i I3ii,! illso noted the polerttial for &rn:qe 1.o ii5-h ttabW. resu\ting irorn timber harvest and grazing in 

itie riparian m e .  Though many of the pmr t i rntw tiarvisl. practices identiiied as aamaging to fishery 

habit.ats by Qlhoun and Seeley ( 1962) and Hlirns ( 1972) tiwe been corrected by current timber harvest 

regulations, the particular fragility of the Rebwccd Cr-& basin makes even current regulations sometimes 

inadequate. 

. . . .  

Construction oi flood control levees along lrm Rahvad Creek have been jutkpl to have particularly 

damaged the estuarine habitat which is  important as rearing habitat for juvenile chinook salmon and, to  a 

lesw extent, j wen] le steelhead ( Larm el al. 1'33 1 anrf 1 91% and Hoislra 198 i and 1 983 ,). Hofstra 

( I98 1 and 1983) and Mfstra and Sacklin ( 1387) tm Wilined m e  ways 1.0 alleviate the effects of the 

negative impacts of the J w m  uri the Rfxhvr#xl Cr@. esi~3r-y. The only action implemented has been t.he 

installation of the control structure in  the m t h  levee to allow water from Redwcd Creek to flow through 

rhe .Wth Slough. 

A i l  a i  the human activities identified m u d  :.Itare 1 .h  blame ior the &cline in the fish populations and 

the prorluciivity oi the R e r h v d  Creek watershed irt vcwyinq Wrees (Winzler and Kelly 1970) but loginq 

and levee construction probably hwe ti& ttie mud %rifJUS 3rd riqal.ive irrip;x;t.s on the iishery habitat 

within the basin. Efforts to rest.ore the prcdmtivity ai  Rr?chvocrf Creek and restore its fish populations 

rnust 

iurt.tla SIJC~I &mea@ to the stream ef..vslefri. 

1.0 crJrrect the problems muc%31 tiy pxr 1WLJiFq p r x t i r s  and the lems and to prevent any 



c 

REFERENCES ClTED 

Andeerx~n, 0. G. 199%. Status summer steltml h u t  in R&wml  Creek, Redwood National Park, 
CAlifania. pp. 1-8 jg Yeirs, S. D. Jr., T. J .  3.oIqren. arid C. ktiortewald-Cnx (editors) Proceedings of 
the Fourth Conierence on fiesearoh in CdlifWnld National Parks. boperative Park Studies Unit, 
Ilniversity of California. Davis. 

Andwxn, 0. G., and K. A Flrrjwn. 1983. An&ctrrirws :~lrr imid nursery habitat in  the Redwood Creek 
watershd. pp. 225-229 h C .  van Riper 1 1 1 ,  L. 0. Whiiti jand M. L. Murphy (editors). Proceedings of 
the first biennial mnference of research in  Cjlifnrnia's Naticmsl Parks. 9- lo September 1982. 
University of California, Davis. 

Best, 0. W. 1984. Land use of Ithe Redwood Creek basin. Redwoorl National Park, Research and 
Dwuelopmerit. Technical Report No. 3.. Amla. California. 24 pp. + maps. 

Sr-xlford. W. L., and R. T. Iwatsubo. 1 Q78. W-& chemistry ui the Redwad Creek and Mi l l  Creek 
basiris, R&md National Park, Hlimboldtad Del Nor% h n t i e s .  California. U. S. Geological Survey. 
Water R m i J r c e s  investi@ions 78- 1 15. 

ar iqs, J. C. 1354. The behavior and rqrrxlxAirm of mlmonid fishes in  a m a l l  coastal stream. State of 
M i iwn ia ,  Oepartrnent of Fish and Carrie. I-lwire Fisheries Elrandt. Fish Bulletin No. 94, Sacramento, 
Cilifornia. 62 pp. 

Brown, K. A. 1388. Physical rearin? tiabibt fix :&orrim slmrmids in  the R ~ h v o ~ d  Creek basin, 
Hurnhldt C-ounty, California M. S. i t s i s ,  tillmbrslrtt Slate Ilniversity, Armta, California. 132 pp. 

a ims .  J. W .  137 I .  The mrryinq mwity iw pnennile 3lmonids in  wme northern California streams. 
Ql i i r rn ia F ish and Game 57(. 1 ):44-57. 

Burns, J. W .  1972. %me effects af 1rxJJirlgmdhsrsci&d r r .  construction on northern California 
W m s .  Transactions of Ihe American Fistwies 2miety I f) 1 ( 1 1: 1 - 1 7. 

talhoun, A., and C. .%ley. 1962. Lorlgig dmiJ?F: 1.0 h l i l o rn ia  rjtrmrns. California Department of Fish 
and Gme. ,Wninistrative Report No. 63- 2, 1'363. 15 pp. 

C O F M  (h l i io rn ia  Department of Fish mnd fhrne). l 9 6 5 b .  North uxstal area investigation - iish and 
wildliie. CaIif@rnla @epartmeri1. {if kVa1.w R~aurrxs Ehilletiri b1r-t. I 3<, , Appendix C. 3b4 pp, 

41 



C D W .  iGdifornia Department of Water Rewrr.e.). 1957. The b l i fo rn ia  water plan. California - Department of Water Resources. Bulleiin No. A 246 pp. 

Chapman, 0. W. 1988. C r i t i c a l  review of variables i~cxal to define effects of fines in redds of l a r p  
Qlmonids. Transactioris of the American Fisheries 3xiei.y 1 17( 1 ): 1-2 1. 

Chupp, N. R. 1976. Redwood Creek, California. 1JnpubIMed internal memorandum to Associate Director 
- Environmental and Research from Acting Chief, Oivisian of Ecological Servim, U. S. Fish and 
Wildlife Service, ,Scramento Field Of f l ce ,  ,Sxramento, Cdlif~irnia. 4 pp. 

C ~ q h l a n ,  M. 1984. A c l i r n a t o l i ~ g i ~ l l y - b a ~  jndlflis iif the storm and f l d  history of Redwood Creek. 
Ct3ihumj National Park Technical Report No. I O .  F;&iwd National Park, Armta, CA . 47 pp. 

Cwdone, A. J., and D. W. Kelley. 196 1. The inilrmhxsof innr-c,xinic sediment on the squatic l i f e  of 
streams. Cdlifornia Fish and Game 47( 2): 189-228. 

Denton, 0. N. 1974. Water management for fishery enhimcement on north coastal streams. California 
Department of %'ater Resources, Northern District, Report. ,Sixranento. 68 pp. 

DeWitt,J. W., Jr. 1954. .A survey of the ilrEGt cutthrmt trout, .Wmo clarki clarki Richardson, in  
Gjlifwnja. h l i fornia Fish and C a w ,  40( 3):329-335. 

DeWiit. \I. W., Jr. 1964. The fish and fish hahitats ot  the mast 1-&110rj region of Mendocino, Humboldt, 
dnd Del Norte counties of MIfornia. final Rqor-t for Ckxst R d w ~ x x i  Project, U. S. Deoartment of 
Inierior, National Park Service, NDS-WA:;O- 1 1 -W( 4). Western Rqlional Office, Sari Francisco, 
Ciiifornia. 31 pp. 

E\ir;rmilnn, 0. W.,  and H. W. Clark. 193 1. A ilistrihtimd lM. id i.te species of freshwater fishes known 
1.0 swir in California. California Divisim of Fish 3rd (%me. Fisheries Bulletin No. 35. 67 pp. 

Fersnna, R. and C. Ricks. 198 1 .  Historic fisheries of Rmncd Creek, Humboldt County. California. 
(Jngublished manuscript, Rtxlwoocl Natiiml Park  ,Arcah, Cdlifornia. 

Fisk, L., E. erstung, R. Hansen, and4 Thonms. 1966. Stremi &map surveys - 1966. Inland Fisheries 
Administrative Report No. 66- IO. The Ram.xs/@ncy uiCdifornia, Department of Fish and Game, 
h-minento, California. I J pp. 

FYfS (Fish and Wildlife %vicee, U. S. Ljegarl.rmrtt ot tttr: Interior). 1960. A preliminary survey of fish 
and wildlife rmtJrm. Appendix to Nalural rEwrw of northwestern California. Pacific Southwest 
Field Committee, U. S.  Department oi  Ihe Interior. 129 pp. 



Hoistra. T. li. 136 1 .  Aquatic fmiJrm rehilbilitati0ri prcqrarn Redwood National Park. pp. 230-235 3 
R. N. Coats (editor). Watershed Rehabilitatiicur in K W c c d  National Park and other Pacific m s t a l  
arms. Promxlirigs 01 a syrnpusium held at Htirnhlolrft 5tate University, August 24-28, 198 1 .  Center 
for Natural kesmrrx Studies, John Muir lns~il.uk, Ira, Berkeley, California. 

Hofrjtra, T. D. 1983. Manapmerit alkmtiYf?S ior the Rafwood Creek estuary. U. S. National Park 
Wvice.  Redwood National Park, Arcah. California 50 pp. 

Hofstra, T. O., and J. M. Harrington. 1983. Aquatic r m i m  rehahilitation, Redwood National Park. 
pp. 187- 189 &C vsn.Riper ! I ! ,  1.0. Whittig, and M. L. Murphy (editors) Proceedings of the First 
Biennial Canference of Research in hl i f i rn ia’s Pktimal Parks. University of California, Davis. 

Hofstra, 1. D.,  and J. A Sacklin. 1987- Restoring the Redwaod Creek estuary. hCoasCoasta1 Zone ‘87, WW 
Division, American 2dciel.j o f  Civil f n g i m ,  %=~ttle, WA 26-25! Fkay, 1387. pp. 8 12-825. 

Iwatmho, R. T. and R. C. Averett. 1981. Aquatic h i o l c p  of the Fledwood Creek and Mi l l  Creek drainage 
basins, Redwood National Park, Humbddt xd Oel Ncrt-teCmnties, California. U. S. Department of the 
Interior, Geological Survey, Open file Rgwt 8 1 - 143. Menlo Park, California. 1 15 pp. 

lvntsubo, R. T., K. M. Nolan, 0. R. Harden, andti. 0. GI-. 1976. Redwood National Park studies, Data 
release No. 2, Redwood Creek , Humboldt Cmnty, M i l l  Creek, Del Norte County, California, April 
I 1 , 1974 - 3ptember 30, 1975. U. S. &digimI St.if-vey, Open f i l e  Report 76-678. Menlo Park , 
C2ditc;imia. 214 pp. 

,Jan&, K, J., K. Nolan, D. R. Hwkn,  ard S. M. G-Jlman. 1375. Watershed conditions in the drainage bzsin 
Of F,&ood Creek, i i imbola Cc~tirity; California, as rJ i  1973. \J. -5. Ceolgical Survey, Open-file Report 
75-568, Menlo Park, C4ilornia 267 pp. 

Keller , E. A., 4. MacDonald. and 1. Tally. I38 1. Sl.rmrns in Us r m t a l  r & w d  environment: the role of 
l a r q  orpnic &br% pp. I 6  1 - 176 & R. N. h i s  (editor). Wa1.ershe-J Rehabilitation in Redwooa 
National Park and other Pacific rmlal arm Prw‘ings of a symposium held at Humboldt Stale 
IJnivsrsity, A.ugust 24-23, 1981, Cefitw for Natural Resource St.iH-lies, John Muir Institute, Inc., 
Eler k.eley, California. 

Larsn, J. P. 1987. Utilization of the RefMfnl  f h ? k  estuwy, Hurnboldt County, California by juvenile 
salmonids. t l .  S. Thesis, Humboldt State University, Armta. Calilctrnia 79 pp. 



L s r m i .  4. P.. C. L. Ricks, and T. 4. .%Iarnunwicti. I %  1 .  A\t.ernatives ior restoration 0 1  estuarine habitat 
at i.he fIWiJth of Rerhvorrl Creek. Hurnbillift Canty, ihlifrrnia. pp. 236- 245 R. N. Coats (editor). 
Watershed Rehabilitation in  RechvuxJ Natiwwl Park ad ol.tier Pacific m t a l  areas. Proceedings of a 
symposium held at Hiimbolctt State University. Ai~cyls? 24- 28, 1 38 1 .  Center for Natural Resource 
5tudi%, <John Muir Institute. Inc., Bwk.el~~, California. 

Creek, riorth m t a l  California pp. 573- 383 &Jones, I-1. E., and A Laenen (editors). 
Interdisciplinary a p p r m h e s  in tydrolcgy and hyrh-r.~lw. Arnerican institute of Hydrology. 

Ma&], M. A. 1992. Cooperative erosion curitrol efforts b;dax! on sediment transport trends, Redwood 

McKeon. J. F. 1985. Downstream migration. gmdh, ;#ld uxrdition of juvenile fall chinmk salmon in 
Redw~xd Creek, Humboldt County, California M. 3. Thesis, Hurnboldt State University, Arcata. 
California. 90 pp. 

Meqer , C. 8.. M. A. M&j , and R. 0. Klein. 1993. Effects of fine czdirnent on salmonid redds in Prairie 
Creek, a tributary of Redwa~dCreek. HurnhkH~miy. California pp. 47-55 hYei rs ,  S. 0. Jr., T .  \J. 
Stolgren, and C. Schonewald-Cox (editors) Proceedings of the Fourth Gmference on Research in  
California National Parks. Cooperative Park Studies Unit, University of California, Davis. 

tloyle, P. 8. 1976. Inland fishes of California I J n i w s i t y  of hl i fo rn ia  Press, Berkeley. 405 pp. 

tluyle. P. B., and K. M. Yoshiydrna 1993. Fish cQeciesuf 'q.w;ial r n i m n  of California. Report to the 
California Department of Fish and Game, Smaanentu, CA 

Nehlm,  W.. J .  E. Williarns, and J. A. Lich-dtwich. 1991. Cxific salmon at risk from California, Oregon, 
ihho, arid Washington. FisheriB 16( 2):4- 19. 

Neillanck, W. 6. 1330. Nat.ural hybridimtion k t w m  cms1.al r,vt!hrrriI. (Onmrhvnchus clarki) and 
stelhead trout ((inrX)rhYrichrJS rrivkiz) w i t t i i n  K ~ h u c o l  Creek, Qlifornia. t t  5. Thesis, Humbolat 
St3t.F: IJrriversit.y, Armta, CA. 56 pp. 

Pit.lick, tJ. 195 1 .  Orqarik debris in 1.ribul;lrV $.ream r;tliHinels ol the R ~ ~ M r r r l  Creek basin. pp. 16 1 - i 75 
- in R. N. Coats (editor). Watershed Rehabililation in R&cud National Park and other Pacific coastal 
drm, P r u M i n g s  of a syrnposiiirn held at Hurnhlfl. St.& University, August 24-28, 198 1 .  Center 
for Natural Resource Studies, John Muir Institute, I w ~ ,  Berkeley, Calilornia. 



Selmers, p. E. 1473. The length o i  feslentx oijtlveniie hli chinml: simnn in  Sixes River, 9repn 

Ricks, C. L. 19S3. Redwood Ci-wk estuary f1im.j history, sedimentation and implimrions for aquatic 

Oregon Fish Cammision Rewir-ch Report 3( 2):3-39. 

habitat. pp. 46-60 &C, van Riper I l l ,  L. D. Whittig and f l .  L. Murphy (editors). Prcceedings or the 
tirst biennial mnterence of research in Wifornia-s National Parks. 9- 10 &ptember 1982, 
University of California, Davis. 

Ricks. C. t. 1985. Flood hislory arid xxlit"ation at lhe mouth of Redvood Creek. Humbaldt County, 
California Redwood National Park Research ard Uweloprnent Technical Report No. 15, Arcata, 
California. 154 pp. 

Richhour, R. L.. and T. J. Salamunovich. 1993. Lower Redwood Creek invertebra!e-fauna - 1 980. 
RebNood National Pzrk File R q x r i ,  Or',&, (2~ 65 pp. 

Rogers, D., and T. Hakimanolis. 1972. Survey of Re&mod Creek, Hurnboldt County. California 

%lamunwich, 1. J. 1987. Fish fwd habitsand !heir interrelationships in lower Redwoou Creek, 

Department of Fish and Came. Eureka, CA. File report. 4 pp. 

Hurrtboldt County, California. M. 5. Thesis, Humbold State Ilniversity, Arcata, California. 173 pp. 

Salarnunovich, T. J., and R. L. Ridenhour. 1950. FCR?~ tiails of fishes i n  t.he Redwood Creek estuary. pp. 
1 1  1-  123fiC. van Riper 1 1 1 ,  T.J.Stdilgrm, 5. D. Yeirs,Jr., mdS. C. Hillyer (editors). Proceedings 

t>i t.he 3rd AnnlJOl Conferem on R m r c h  in Caliiwnin National Parks, U. C. Devis, 1 3- 15 Sep. 1988. 

Shegovnlw, L., mnd A. C. hit. 1954. The l i i e  histories 01 the sI.elh& rainbow troiJt and silver salmon. 
h l i iorn ia @epar!ment. o i  Fish and &me, Fish Oullet:tin No. 98. 375 pp. 

iNinrler and Kelly. 1970. Humbold Qunty water rquirernents and water rmurces. Phase 1 1 .  Report 
prepared ior the Umrd ci i  kpervim-5, HiJmtdJt bunty ,  C2diirrnia. \rYinzler and Kelly, Consulting 
Enl$neers. Eureka. b l i iorn ia.  (. 



ADDIT i OWL REFERENCES 

twatsubo. R. T.. K. M. Nolan. 0. R. Harden, G. D. Glyssrm. arid R. J. Jan&. 1975. Redwood National Park 
studies. data r e l m  No. 1 , R ~ h 4 M d  Creek, HurnMMt County, California, September I , 1973 - April 
10, 1374. U. S. Geological Survey, Open File Report 76-673. Menlo Park, California. 1 20 pp. 

PFMC (Pacific Fishery Management Gmncil). 1979. Fr&~wter hahitat, salmon produced, and 
escapements for natural spawning along the Piaific Oaat of the United States. Portland, Oregan. 
67 pp. 

Wwldridge, D. 0. 1977. Analyses of hydrologic and wasiml impacts of forest harvest practices on 
Redwood Creek, Humboldt County. Calilarnia Report prepared for Simpson Timber Company. 

- .  


