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FISHERY RESOURCES OF THE REDWOOD CREEK BASIN

RichardL. Ridenhour and Terrance D. Hofstra
Introduction

The Regwood Creek basin supports rather unique and valuable fishery resources. These resources
hiree been exploited by humans, Tirst by Native Amer-icans and, subsequently, also by non Native American
imsmigrants, for many centuries. Within the past 100G years, hwman activities nave caused a substantial
decling in the ability of the Redwood Creek basin 1o producs 1ish and, therefore, a decline in the populations
of {ish to be found w ithin the basin. This paper reviews the characteristics of the Redwood Creek
watershed thal have importanceto its ability 1o support. fishpoepulations, the species oi fish found within
the Redwood Creek basin, and the human activities that have contributed to the declining productivity of the
Redwood Creek basin with regards to the iishery resources.

The Redwood Creek basin generally has characteristics similar o other north coastal Streams of
california in terms of both its aquatic habitatand its fish iauna. The mainstem of Redwood Creek is
acessibie to migrating fish for most of its Yength s there are no serious barriers in the form of falls
until near the headwaters of the stream ( Rogers and Hatzimana}is 1972, Anderson and Brown 1983, ana
Brown 1988). rv{E.vgcglf'inn rhmi e O’eek;ms Redwood Creek near the mouth of
Redwood Creck; theT& 8T8 70 second or higher order tributary streams that are generally short and steep
and providerelatively little habitat for anadromous salmonids (Best 1984 and Brown 1988). Prairie
Creek has much more of adendritic pattern and provides substantial fishery habitat. The stream hes
supported a limitedvariety of speciesof fishwhich is ctaracteristic of coastal streams inthis region
(Table 1) (Dewilt 1964). Some species spend their Yives in freshwater. Mostof the fish are anadromous
species ?hat utilfze the stream System for spawning and initial rearing of juveniles but growth to maturity
nerurs inthe ocean. Several SPeciesof fish fourd in the creek are euryhaline (meaning that they live in
brackish water ) and are, therefore, found only inor near the estuary. Mayle ( 1976) categorized the

species in coastal streams ke Redwood Creek as found in the “resident trout zone” which is.generally



Tabie 1. Fishes of Redwood Creek , Humboldt County, California.

Species Freshwater Anadromous Estuarine  Reference!

Paciiic iamprey ( Lampelra {ridertata)

Western brook lamprey ( Lampetra richardsoni)

American brook lamprey (Lampetra appendix)?

. Cutthroat trout ( Oncorhynchus clarki)

L

Sleelhead or rainbow trout (Oncor hynchus mvkiss !

{oho salmon ( Oncorhynchus kisutch)

Chinook <almon (Qncochynchus tshawvischa)
Eulachon ( Thaleichthys pacificus)
Surt smet ( Hypomesus pretiosus)

Mgt ( Spreinches ghrksi J
uccramento sucker (Calostornus occidentalis)*

Cosstrange sculpin { Cottus aleuticus)
Prickly sculpin ( Cotlus asper)

Rifile sculpin ( Collus qulosus)

S\aghorn sculpin ( Leplocotius armatus)
Tidewaler goby ( Eucyclogobius newberrvi)

Three-spined stickleback (Gasterosteus aculeatus)
Pre dn (Pt Oamalidhthy s uecs)
Shmf*r irfperch (Cymatogaster agaregata)

Starry flounder ( Rlatichitys stelatus)

po s berhory (Clupus horergus )

P

X

2,349

3

3

2,3
2,5,45
23,456
2,456

2,456
1,3,4,5

1,3,6

! | - Evermann andClark 1931, 2- DeWitt 1964, 3
S - lwatsuboand Averett 1981 ,and 6 - Salamunovich 1987.

[

Previously namedLﬁMBjLLamﬁmﬂu

k4

- Resves et al. 1976, 4 -

> Previously considered to be a distinct species - Catastomus humboldtianus.

B
!

lwatsuboet al. 1976,

AP Ao IV



upsiream of barriers io ine migration oi anaoranous 1340, 1he “anadromous iifnes zone" which s upstream
10the limit of migration by anadromous species, and the “intertidal 2one which is that area of the stream
influenced by tides and oiten contains water with sme percentage of calt water from the ocean, Al the
anadromous species, including the anadromous lamprey have probably been utilized by Native Americans
for centuries before the 19th century. The anadromous zaimon and trout and the anadromous smelt nave

besn the only species utitized by non Native Amer-icans during the past 12S years OF so.

Fishery Habitat Conditions

The Watershed

Most of the watershed is relatively narrow and straighi with steep, unstableslopes, and a. narrow
valley (Figure 1) (COF&G 1965b, NPS 1981 Jand Iwatsubo and Averett 1981). The geology of the
watershed is relatively unstable and prone o slope Tailures (NPS 198 1). Timber harvestactivities,
aionq with attendant road construction, highwaytonstruction, arid grazing practices nave also added to the
suseeplibility for erosionand slope Tailures within the basin{ Best 1984). Inthis watershed, which is
already prone to erosion and has been made mare unstable by human activities, high flows associated with
hezeey winter storms often cause deposition of 1arge quantities of earth and rock in ?hestream and large
mavements of bedload. Large storm events. such s the Nleoding in 1964, may cause accumulationof
hedload that greatly alter the stream morpholegy and can lake many years for the stream to transport out
af 1he system and restore the previous morphology. Generally, the large influxes of bedload and the
moverent of large quantities of bedload within the stream are detrimental to the productivity of the stream

for fish.

IMost of the Redwood Creek walershed 15 or has been forested. The downstiream areas near the coast and

wland along the sirearn course were foreslen with coasial redwonds ( Sequoia sempervirens) and associated

| ord
5pesiies such as western hernlock ( Tsuga helerophvila), Douglas-fir (P seudolsuga menziesii), 102} land fir
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. abe grandis), Sitka seruce ( Bicea sitchensis), western red cedar ( Thuia plicata), red alder (Alnus

rutra), big leai maple { Acer macrophylium}, and willows ( Salix sp.). Redalder is often the primary

riparian SPecies although any of the species of trees, along with a lush growth of shrubs includingsalmon

perry ( Rubus spectabilis), thimble berry (R. parviflorys) and salal (Gaultheriashallon), may occur in

the riparian zone. Douglas-fir and mixed Douglas-fir and hardwood stands of Oregon white 0ak (Quercus
grrvana), California black oak (Quercus kelloggii), California laurel (Umbellularia californica),

madrone (Arbutus menziesii), and tancak (Lithocarpus densiflorus) with an understory of California

huck leberry ( Yaccinium ovatum) and ceanothus { Ceanathus sp.) begin to dominate the watershed further

upstream and at higher elevations above the mainstream. Red alder continues to be the dominant riparian
vesetation alongwith big leaf maple but the streamside shrubs become less abundant. The north eastern

riggeline of the watershed i s characterized by exiensive open prairies SOMe of which do extend down to the

stream. The prairies are often bordered by stands of Oregon white oaks intermixed with Douglas-fir and— -
sore black oak at the higher elevations. At the highest elevations are stands of incens r (Libocedrus

deaurrens) and white fir (Abies concolor ) and an understory of manzanita (Arctostaphylos sp.) and

csanolhus. The vegetation patlern generally refiects the progression from the relative cool, damp coastal

climate to progressively more xeric conditions further inland.

The Siream

The mainstem of Redwond Creek is nearly 60 miles (95 km) inlength. The highestelevations at the
hesaowaters are Over 5000 feet { 1525m). Inthe (irst 5 miles (8 km), the stream descends about 3000
1(215 m) or 600 ft/mile (115 m/km). Over the next 10 miles{ 16km) of stream, the drop is only
about 1000 £t (305 m) or 100 ft/mile ( 19 m/km). From this point downstream, the gradient is much
less precipitous with a drop of only about 800 t (245 m) aver the next 25 miles (40 km) or 32 ft/mile
(& m/xm). The remaining200 11 ( GO m) of elevation \n 264 level is spread over the last 20 mites ( 27

ki) or 50 atagradient of 10 ft/mile (2.2 m/km).



The flow patterns within Redwood Creek are characterized by flowsat Orick that may be 15 cis { cupic
{eet per second) (0.4 m3/s) Or less during ?hetate summer zaason to flons inexcess of 50,000 cis{ 1415
n3/2) during large winter storm events (Rantz and Moore 1965, Janda et al. 1975, Ricks 1985, and
Coghlan 1984). Redwood Creek is similar to other north caastal streams, including the Eel River and the
Mad River, inthe sense that its watershed is highty unstable ‘ol proneto landfailures that introduce large
amounts of materials into the stream that become part of an extremely high bedload ( NPS 1981 and Ricks
1983 and 1985). The natural instability of the watershed has been greatly exacerbated by human
activities within the watershed including road construction, logging, and grazing by livestock ( Dewitt
1964 and Bt 1984). The particularly large additions 1o the bedload during the 1955and 1964 floods
caused stream channel aggradation and widening in e ower flood plain. Flows within the Prairie Creek
drainage are generally lessaifected by the storm eventsbecause it B more completely forested and,

therefore, this drainage is less proneto land failures and large bedicads.

Water temperatures of Redwood Creek and its iribuiaries range from about 6° to 13° C (43" -
%5* F)duringthe winter and from about 17° 10 25° € {63* - 76* F) during the summer { Iwatsubo et al.
1976, Ancerson andBrown 1983, andAnder<an 1988). The highest water temperatures were measured
in the Redwood Yalley reach Of the mainstern. Waler lemperatures intributary streams nearer the ocean
such a5 Harry Wier Creek, Torm McDonald Creek . and List Man Creek were not found to be greater than
14.5° (58 P. Alsg, the ocean influence tends 10taderate the water temperatures in Redwood Creek
downstream of Orick. Cold pools of water have been identified in Redwnod Creek inassociation with a oo™
sources of cool water from tributary streams or 5prings and deep pools with large organic debri%‘gossibly

important W0 retard mixing (Keller and Hofstra 19832). .
bor 9 2‘ O‘L‘\‘A HYY

The water chemisiry of Redwood Creek and itz iribitaries was extensively monitored in 1974 and
1975 { lwatsubo et al. 1976). The water generally cintained low levels of 1otal dissolved solids and the
tonguctivity was, therefore, also low. Nitrate and nitrite concentrations were generally low relative 1o

dissnlved phiosphorus and considered 1o be Himiting 1o growth of algee ( Bradford and twatsubo 1972).



gf'nfﬁe conditions suggest a moderate organic productivity ( FWS 1960 and Bradford and iwatsubo 19738)
“h'i Diszolved oxygen levels were generally greater than &.0 g/ (or parts per million) throughout the basin
(Anderson and Brown 1983). which are considered 10 be desirable levels ior salmon andtrout ( Denton

1974), with levels below 7.0 mg/1 only recordxd twice. The water in Redwood Creek lgmﬁvas usually
alkaline with pH levels generally above 7.0 though levels were often a bit below 7.0 and, therefore,
sHantly acid duringthe winter {iwatsubo et al. 1976). The pH rangedfrom about 6.5 to 8.2 which IS
well within the rangeof suitability for the species of fish found InRedwood Creek. Anderson ( 1988) found
pH levels to range from 6.6 to 7.3 in eight tributary streatns and at ane mainstern station. Generally,
alkaline waters are consideredto be more productive than acidic waters. Water in Lost Man Creek, a

tributary of Prairie Creek, tended to be a bit more acidwith pH vaiues generally a little below 7.0

C.
throughout the year. The lower pH levelsin Lot Man Creek possibly reflect the greater amount of leaf  $o ¢

5
¢
litter inthe Prairie Creek system as compared with the rest of the Redwood Creek basin. U/“’: i~
P b'
WO 4
) (o

Fish Habitat

inorder to support viable populationsaf native fizh, a stream such as Redwood Creek must provide
suitable conditions for the various life history stages of tha species involved (Hofstra and Harrington
1983). Thus, for thase species that live their entire |ife inihe stream, the stream rust provide suitable
habitats ior spawningand incubation of eggs. rearing of juveniles, and maintenance of aduits. The
requirements Tor anadromous species are quite variable depending on the species and, in some cases, the
rax of fish involved. Clearly, anadromousTistt will need access to suitable habitat to spawn and incubate
their eggs, suitable habitat for their young to grow until they migrate to the ocean which may be a matter
of onty aiew months but can be ayear or more, and, for summer steelhead, suitable habitat for the adults

between the time they migrate into the stream arvd when they are ready io spawn.



Brown ( 1988) Tound approximately 58
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the iributaries to be accesgible 1o anadrgmous fish. Excepl for sleep lopography and a large falls in the
upper two o three miles ¢f the stream/ the mainstem of Redwood Creek had no natural barriers to the

migration of anadromous $almon and gteelhead (Rogers and Halzimanolis 1972, Anderson and Brown

1983, and Brown 1988). it times/there may have been ement of fish bul none

that would do so exist In recent yesrs inthe upper 10 miles ( 16 km) of the mainstem argi-in some of the

-

tributaries such as Bridae Creek { Rogers and Hatzitmarolis 1972 and Brown 1988). Mostof the
>0
tributaries, with the excepticr of Prairie Creek, have am.tar-anag%mausﬁsh—mgeeeﬁ7 barriers

such as steep gradients and waterfalls, within a relatively shert distance from Redwood Creek (Anderson

and Brown 1983 and Brown 1988). Insome tribitaries, though they have flowing water and habitat

A
N . , 3
suitable tor iish throughout the summer, during the drry season there may he no surface flow in the last }v,
few hundred feet before joining the mainstem. The nrouth of Regwood Creek normally is closed during the 3

summer low flow periodby 6 sand berm resulting from the along shore drift of sand and the prevailing Jf/ '

northwester by direction of the ocean waves ( CDF &6 196%3 and Ricks 198S). This berm IS oiten not

Y
beoken by natural forces umnﬂ%wr storm flowsare sufficient to wash it out. The CaliforniaFisn and 0‘,*’ f

when their lands becarne ooded by the impounded water (Hofstra and Sacklin 1967}, Mare recently, 4

<
Redwonod National Park has managed the berm 1o allow controlled releases and thereby prevent fooding of thy(w
adjacent lands (Hofstra 1383, Hofstraand Sacklin 1987). Thi ler-ma 65+ :' o

cohn zatmon and chinook. salinon, Trom Bmter-ingt

il ol | oo ool Ot W p o
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Spawning Habitat

There are sufficient suitably Sized graveis throughout 1he accessible portions of Redwood Creek and its
tributaries to support large numbers of spawning salmonids. Two problems have reduced the suitability of

the spawninggravels. The extensive erosionwithin the watershed has added large amounts of fines that Q}xﬂ VJ

cause the gravels to be cemented together (COF&G 1965b and Chupp 1976). Cementedgravels are not O’b \
selected for spawning by salmon and trout because they have difficulty digging their 1ectks (spawning 3 %9 |
nests). Also, large amounts of fines inthe gravel prevent the ilow of water through the gravelsas is §
needed for proper incubationof the eggs of salmon and troul deposited in redds i n the gravel ( Cordone and :
Kelley 1961). Without adeguate flow through the gravel, the developing embryos may suffccate (Chupp \v‘ﬁ(
1976). Large flow eventsassociatedwith rapid run;ﬁ)ﬁ from unvegetated portions of the watershed can\ w‘%

cause massive movement of the gravels along the strean bed. This movement can scour out and either L}hﬁ qu

displace salmonideggs SO they are destroyedor bury them o deeply that the newly hatchedfry cannot r‘w

N7
subsequently emerge from the gravel into the flowing strearm. M) ‘QMM
N Q/Wo u‘l\’v)
oy AR
Nurserv Habitat M

Ry
The nursery habitat for juvenile fish in Redwood Cresk is limited primarily by low flows (CDF&G
1965a and 1965b). High summer water temperatures and limited amounts of cover in the mainstem
reduce the quality of the nursery habitat High sutnmer lemperatures are particularly a problem inthe
Rendwond Yalley reach of the mainstern where they ey reach as highaS 25" C(76' F) (Iwatsuboet al.
1976 and Anderson 1988)which tnay be lethal to salmion and trout unless the fish can find pockets of cool

water suchas tributary or spring flows or deep pools that hiave cool temperatures near their bottom

{Keller arid Hofstra 1983). The water teraperatures are, 10 some extent, increased by the lack of riparian

ktdAoLM - .
very:!.atioq"éither because of lagging activities or because of widening of the channel during high flows and
the associated massive movement of bedload materials. The warming effects resulting from  logging

activities area problem primarily in the upper basin tributary streams. The lack of riparian vegetation



scociated with widening of the channel is primarily a probilera in the lower mainstem. The hign summer
temperatures affect mainly the juveniles of steethead trout and coho Salmon Since many juvenile steelhead
and virtually all juvenile cohe salton remain in the steeara thequgh their dirst. summer of life. Many of
the juvenile cOho salmon and steelhead utilize the cooler water in the tributary streams during the
summer even though those streams often do not have surface flows into the mainstem dur ing the late

summer. Since juvenile chinook salmon in Redwood Creek tend to migrate from the stream to the estuary

by early July (McKeon )98‘3 and Larson 1987) and la the ccean Mﬂmmmnmeer

15 opsa-te-the-oeean, they have 1imited need for nursery habilal within the streamw‘ (’LM /lwmaﬁ
hatidak v vmpoviord and neded an. T Mﬁwﬁf{ takbn 1413)
instream cover, particularly in the mainstem, is limitirg for juvenile fish. At the present time,
therg is relatively little large woody debris in the mainstem. This type of material is important because it
provides objects under which fish can hige from predators and it deflects the current causing scour ing of
pools which, in turn, provide cover in the form of deep water (Keller el al. 1981 and Pitlick 1981).
Baulders provide good instreamn cover and cause the souring of deep pools in the upper reaches of the
siream and the middle reaches of the stream between Lacks Creck and Bridge Creek. Ripartan vegetation in
the mainst/r?!m of Redwood Creek,, and particularly below Bridge Creek | provides little cover either in the
Tortn of rool wads or by causing pool formation because of the exiensive bar formation resulting from the

large ovement of bedload. Generally, insteegm and riparian cover is better in the tributary streams and

pamrularly within the Prair fe Creek drainege, Ingtrearn W&Dﬂy éﬁa—t

haly tar .
Frm Production M/M/‘ﬁ/

The water chemistry of Redwood Creek generally indicates \hal the water is relatively infertile
(Bradford and lwatsubo 1978).  Since salmon die aiter spawning, their carcasses can be an imporiani
souree of organic fertilization in the stream (Warren 1988). The extensive amount of bedload movement

inthe stream can be detr imental 1o the production of suatic invertebrates (Cordone and Kelley 1961).

10



Excessive amounts of Tines alsn ray reguce production of invertebrates by limiting the amouni of exposeg

rock surfaces and preventing the invertebrates iram getiing under the rocks.

Fairly substantial populationsof aquatic invertebrales, particularly immature insects in the
freshwater and the crustacean, Corophium Sp.,in the embayment, are produced (Harrington 1983,
Anderson | 988, and Ridenhour and Salamunovich 1993). The food habits of the various species of fish
generally correspond to the availability 0f the types of faod $o that fish were found to eat primarily
immature insects, andespecially immature flies and gnats { Chironomidee). in the freshwater areas and
crusteceans, and especially Corephium sp.,in the estuary (Salamunovich 1987 and Salamunovichand
Ridenhour 1990). Terrestrial invertebrates are«t=n animportant comaonent in the diet of young salmon
andtrout (Salamunovich 1987 and Salamunovichand Ridentiour 1990). Mt of the terrestrial insects
enter the stream in the form of organisms dropping Troin siream side vegetation (Anderson 1988). Where
this riparian vegetation has been reduced, there is a reduction in terrestrial invertebrates entering the

stream relative to the drop into streams with a clized riparian canopy ( Anderson 1988).

Predgators

The fish in the kedwood Creek basin Nave been subjected 0 predation for time immemorial. Apart

irom fishing by NativeAmericans and. within the past. nearly 150years, by non Native Americans, there

have beena wide variety of anirnal predators. These have included river otters (Lutra canadensis), mink

(Mustela vison), raccoons (Procyon Iotor ), and black bear (Ursus americanus) and, at one time, grizzly

bear (Ursus horribilis). Avian predators includecommon mergansers (Meraus merganser ), 0Spreys
{ Pandion haliaetus), belted kingfishers ( Ceryle torquata), great blue herons ( Ardea herodias), and little
qreen herons { Bullorides siriatug). Iramedialely around the mouth and within the estuary of Redwood

5
Cresk predators include Slellar’s756a lions ( Eumetopias jubata ) and harbor seals (Phoca vitulina) and a

#

variety of birds including cormorants ( Phalacrocorax fsp.)%:l)ﬁ:rn grebes (Aechiophorus occidentalis), >

quils, (Larus 3p.) and ducks such as scoters (Melanitia =p.) and scaup (Aythya sp.). As long as the habilat

W”

11



remained intact ang, carticularly, cover in the form of deep poais, 1arge woody debris, and an averhead
ripariancanopy, these natural predators did not seriously affect the viability of the fish populations,
However, events that have reduced the amount of natural cover have made the fish much more vuineraole
to the impacts of predation. Reductions of fish populatiens that have been attributed to the effects of

predation Can generally better be attributed to the damage to and loss of suitable habitat needed by the fish.

The Fishery Resources ..

Redwood Creek contains a fish fauna that Brelatively uniqueat this time for the streams of California.
While nonnative species have been widely introduced in mast California streams both officially oy fishery
management agencies and unofficially by membersof the general public, Redwood Creek still contains
essentially only thase species of fish nativeto this region prior to the planting of introduced Species that
began in the late 1800s ( DeWitt 1964) ( Table 1). A complete sample of fish taken from a section of
Prairie Creek inSeptember of 19S5 1 included 599 sculpin, 144 juvenile cohe salmon, 83 juvenile
steelhead, 2 | stickleback, 9 cutthroat trout, 3 juvenile chinook salmen ( note that chinook salmon would 4

it ok oy o few 17 o A0S
not normally be expected to he in the stream at this time of yea():axﬁ an unrecorded number of 1arvai

A

lampreys (DeWitt 1954 and 1964). The speciesf fish can be placedin one OF the other of three groups: 3 &3“\&
-
thace roundonly within the freshwater portions ot the stream, thase that are anadromous meaning that sg,;.\
n",
they reach maturity in the Qesn and then migrate to the stream in order to spawn, and those that live in e

the estuary or move inandout of the estuary ta feed. The hiabits of some of the speciesare such that they
may be included in more than one category such & cutthrmt trout which may remain as residentsin

freshwater throughout their lfe or they may migrate to the acean and, thus, become anadromous.

The anadromous caimon and steglhead are noted for their tendency to "home" meaning that they tend o
return to spawn in the stream, and, infact, often ta the portion of the stream, where they were hatcned.
The homing habit ensures that more fish will return tozpawn in habitats that were good producersof fish

than in habitats that were marginal. Also, it ensures the successful reproduction of those fish that have



svpived [0 be geneticaily compatible wiih the charseteristics of the stream such as when the stream is
sressible and when the water temperaturesare suitable, There may hea limited amount of straying.
Dewitt ( 1964) suggested eulachon rruns inta Redwoad Crreek may be strays from the Klamath River.
Recent returnsof marked fish have Indicated some straying of cutthroat trout from Stone Lagoan, located

about three miles south of Redwood Creek, into the Redwoad Creek estuary.

Know ledge about the current status of the fishes found fn Regwood Creek is quite varlable. Generally,
much more is known about those species used mast ty humans and relatively little is known about those
species that have had limited use by humans. Estimated spawning escapements of 5,000 chinook salmon,
2,000 coho salmon, and 10,000 winter steelheas as well 8s an Indfcated large run of anadromous cutthroat
trout have appeared inavariety of publications (CDF&G 19653 and 1965b, Winzler and Kelly 1970, and
Chupp 1976). These estimates all derive from the same source that were made using Information from
studfes conducted on the Eel River in 1955through 1958ty the Caltfornia Department of Fish and Game
and are Only valid for those. years (FWS 1960). It was recognized that muen larger runs nad previously
existed and subsequent infarmation has indicated a progressive decline (FWS 1960). FEK et al. ( 19663
ingicated that Redwood Creek had historically supparted “fair runs™ of chinook and coho salmon, steelhead,

and cutthrroat trout aSwell as restdent rainbow and cutthroat trout in the headwaters of the basin. More

recent estimates for Prairie Creek, Boyes Creek, and Haq(Cr&‘:k were 37 1 chincok salmon, 833 coho -~

salmon, 915 steelhead, and SO cutthreat trout ( HPS 1984). There have been no independent estimates of

rumoers of salmon and steelhead in Redwood Creek that would indicate population, trends but all aocumented

runs in other northwestern California streams have been declining and it is judged that Redwood Creek

runs have done the same (¥vinzler andKelly 1970 and Denton 1974). In fact, the commercial salmon A4
Jandings at Eureka, California that lnbreaseﬂ until 1975 but were fol lowed by dechines through 1928 led ﬁ\

Sryder (1931) to conclude that M salmaon rues in the Klamath River were already declining at that {g}
time. The populations of the species of less interest to humans have probably remained fairly stable

althougn some, Hke the freshwater sculpins, mary have declined because of less suitable habitat in the form
o

2
7

of requced Instream cover and war mer water temperatures. T yo '
| e 2

- o
13 s
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\77@\9 Human actwmes have %mgoubtedly had their areates\l impacts on tie'anadromous salmon trout and s L\)AV"""
( & ):‘J\ smell because oi the changes in the habitat required foe the production of these species. The limited m% II/_A:;
N iniormation available suggests that the runs of anadrotmous <almon and steelhead have declined to )(; ) ‘ urfl’i

approximately 10 percentof their former numbers (Derdon 1974). The results of a California i /“; 3
Departmentof Fish andGame survey in 1956 concluded that Redwood Creek was an excellent spawning ”° v 3 iq
stream for anadromous fish but that current runs were far below those that occurred 70 to 80 years ago :(;;;
(Chupp 1976). e | | Vﬁ“_‘ p &w
»“l‘“ o yA/p
Chinoak Salmon
The chinook salmon that utilize Redwood Creek are coasidered o be of the fall-runvariety. 'This ‘ (Ji
means that they enter the stream on their spawningrun inthe fall (CDF&G 1965b). The life history of S>
chinook salmon in Prairie Creek has been outlined by Briggs ( 1954). They spawn inthe main stream and ’ﬁii
the larger {ributaries such as Prairie Creek, Tom McDonald Creek, Bridge Creek, Lacks Creek, and Miner 0:‘% )
Creek during the winter and their eggs hatch in 1ale winter. Within the Prairie Creek basin, Briggs ijﬁ
{ 1954) found chinmk salmon spawning only in Prairie Creek and Lost Man Creek and he noted that ,(i\‘f\}f)
Prairie Creek was an unusually small stream system to support spawning chinook satmon. The adults all Ww
iie after spawning. The young emerqge from the gravel inearly spring and start movingto the ocean by late (:‘ ’
spring. Essentially all enter the estuary by eady July (McKenn 1985 and Carson 1987) and enter the ' q e
ocean any time aiter mid July depending upon actess which might be prevented by the closure of the mouth A Lt 7\
of the stream.  Since most of the juvenile fall chinok salmon migrated from the stream by July ( McKean (vi
1985, Larson 1987,and Brown 1988), late summer and early fall stream conditions are of little ‘.e"f‘
consequence to the well beingof popultations of 1his race of chinook that spawns in the Redwood Creek basin. e
A

Theiish remain in the ocean from one to thres years or possibly more beforethey mature and return to
their home stream to spawn. Precocious fmales, oflen called jacks, return to spawn after one summer in

the acean when they weigh about 3 or 4 1b ( 1.40c 1.8 kq). Most males and the females return aiter two or
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inGicanien that the Native American Tisneres nad any ¥asiing negative 1npact on (he droductivity of the fisn

pepuiations in Redwood Creek.

After the arrival of the immigrants in the mid 1200s, Redwoad Creek became known for the quality of
the iishing (Feranna & Ricks 1981). The calches of fish aver the last 150years, particularly salmon and
steelhead and, possibly, eulachon, have likely reduced the populations of adult fish that return to the

stream.

Sport fishing for salmon and steslhead in Redwood Cresk has been popular and productive. Chinook
salmon as large as 50 1b (23 kq) were not uncomrnon {Feranna and Ricks 1981). There was even beena
limitedcommercial seine and aillnet fishery for saltnan and steelheadin the estuary during the early
1900s (FWS 1960). Management of the Tisheries was generally by regulation of the fisheries to limit he
numbers oi salmon and trout an individual could ¢alch i none day, to protecting the fish on their spawning
qreunds, and 1o control the types of fishing gear that could be used. One estimate oi fishing effort and
suceess indicatedthat SO0 anqler 1-2xere spent 1o catch 250 =almon, 1,000 angier days were spent to
2atch 600 steelhead, and 2,500 angler days were spent to catch 6,000 trout {mostly juvenile steeihead
czuent in Prairie Creek) (FWS 1960). 4 more recent estimate o the magnitude and success of
recreational fishing Tor salmon and steelhead in Redwaood Creek indicated that saimon fishermen spent
approximately 700 angler days 1o catch 150iish per year arid steelhead fishermen spent approximateiy
SO0 angler days to catch S00 iishper vear (COF&G 19653). Another source inaicatedthat 2.000 to

4,000 angler days resulted in acatch of 650 10 6,250 =3tmaon and steethead (Chupp 1976) .

An unknown number of salmon produced in the Redwond Creek basin have been caught in the ocean by
commercial and recreational Tishermen. This lishery has been developed slmost entirely since | 200,
The magnitude of the ccean catch o salmon and trout has been estimated (or other streams based on returns
o tnarked fish. A ratio of four Tich caught 1o ong Tish returning 1o the spawning geound has been often used

with about 03 caught by offshoce commeccial Tisherwen, 163 caught by oifshore recreational

£
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risnermen, and 48 caugnt by instream recreational Tishermen (Wood et ai 1983). The impact of this
tevei of harvest on the sustained productivity of the salmon population has not been established but ear iy
reductions in runs have been attr-ibuted to commercial fishing (Chupp 1976). Since the harvest of
steelhead and cutthroat trout in the ocean by either commercial or recreational fishermeh is nil, the only
impact of fishing on the size of the spawning escapement of these two species is the instream recreational

fishery.

A general management objective for the anedroarous zalmon arid trout resources has beento limit the
leal harvestss that enough fish return 10 spawn la Tully seed the streams within a particular watershed.
Thus, nough salmon and trout should be allowed i+ retum ¢ spawn 10 the Redwood Creek basin to take lull
advantage of all o the naturally suitable habitat within the basin. This may mean enough fish to fully
utilize all of the areas of suitable spawninagravels or it may mean enough fish to produce juveniles that
wouid cccupy all of the available rearing areas. There are two possible sherteomings of this management
abiective. First, there have been suggestions that adult, fish inexcess oi the capacity 0f the spawning arsas
may be impartant interms of the fertility their carcasses provided e the relatively unproductive coasisi
streams inthe redwood region. Waceren ( 1988) darnonstrated in two tributacies of Prairie Creek that the
30dition o extra salmon carcasses could increase the basic productivity of the stream. Another possible
#itect that has not been tested 13 the activily a large numbers of spawners could have in terms of
maintaining the quality of spawning gravels by preventing accurmilation of fines and impaction. Thus,
numpers of fish in excess of the capacity of the zpawning and rearing areas may be important to

raintaining the general productivily of the streams.

The fishery for enlachon in Redwood Creek has condinued since the 1850s. However | the runs, in .
recent /ears, have been smaller and irrequiar (DeWill 1964). Since no consistent data have been
anllectad with respect 10 this resource or its narvest, no spesific comments can be made about how it may

have teen affected by the fishery.




The fishery for 1amprey is very limited at this time and no data are avarlable concerning 1ts histaric

or present magnitude or current status.

Poaching has contributed 1o the decline of the anadramous fish populations. Frequentlythese illegal
activities are conducted on the actual spawning areas of salmen and steelhead where fish are killed and
disturbed. The slimmer steelheadare particularly vulnerable to poachingduring the summer when they

remain indeep poots of clear water where they can be readity Seen and.pursued (Anderson 1993a).
Artificial Propagation

The fairly long history of fish propagation activities within the Redwood Creek basin has been outlined
by Feranna and Ricks ( 1981). I staried with establishment of a salmon egg aking station in the late
1800s. An eqqg collecting station was reestablished in 1928 and a temporary fish hatchery was
constructed in 1929, These aclivities were inllinvad by the construction of a pecmanent facllity, Praine
Creek Fish Hatchery. by the California Deparirment of Fish arid Game in 1337 at the mouthof Lot Man
Creek (Chupp 1976). This hatchery propagated chinook and cohio salmon and steelhead and cutthroat trout
until 1955 when the California Department of Fish and Game moved its north coast hatchery operation ou?
of the Regwood Creek. basin. The County of Humbaldt, subzequently took Mer operation of this hatchery ;n
1957 and operated it until 1992 al which time the halchery was abandoned. During operation by the
County of Humboldt, coho salmon continued to be reared until aboul 1967 when stocks had declined to the
point that ggs could no longer be obtained. Chincok salmon were reared throughout the operation period
but steelhead production was phased oul by the County by abot 1975, Salmon and steelheadeggs were
irequently obtained by trapping adull fizh at aweir on Prairie Creek as they were migrating to their
natural spawning areas. The County of Humbald alen raisend anastal cottheoat trout in the facility for

stockng in selected ponas and sireams generally alzide the Redwood Creek drainage.



rmara summers in the ocean when ihey have reachid 3 weight of 1010 15 1b (4.5 to 6.8 kg) or as much as

Z0or 40 b (13,6 10 18 k@) or more.

It has been estimated that there are 69 miles ef suitable chinook salmon habitat within the Redwood
Creek basinwith 48 miles being in the mainstem (FWS$ 1960, CDF&G 1965a, and Brown 1988). The
best spawning areaswere identified as being in Prairie Greek, the middle reach of Redwood Creek Including
Lacks Creek and Minor Creek, and the upper reach of Regwood Creek (FwS 1960). Redwood Creek has
been noted for producing substantial numbers of Yarqe chincok salmon (Feranna and Ricks 1981). Runs
returning to the creek were estimatedin 196010 be 5,000 fish (FWS 1960) with 1,000 using the upper
reach, 2,000 using the middle reach and {ributaries, and the remaining 2,000 usingthe laver reach and
particularly Prairie Creek (FWS 1960). The chinook salmon Spawning areas oi the Redwood Creek basin
were estimated to be sufficient to suppert $,400 spawning fish (FWS 1960) which would mean a run of
- about 13,500 salmon if there were 1.5 nales or every female. An order of magnitude estimate of the run
in 1979 can e made based on the 20,000 juveniles estimaled 1o be inthe estuary in early July 1980
{Larson elal. 1981). i the 20,000 juveniles represented 90% of the juveniles produced by the stream,
therewas a 1@ survival of engs deposited by the 1979 spawning run, the females spawners produced an
average of 3,000 eggs, and there were 1.5 malesior every iemale in the run, there would have been

approximately 1,850 adults inthe 1979 run.

Caotin Salimon

Though coho salmon and chinmk <almon have a similar life history, there are some important
differences. Shapwalw and Tait ( 1954) descrited the life history of coho salmon based on their studies
on Waddell Creek in Santa Cruz County, California, arid Briggs ( 1954) described the life history oi coho
zalmon n the Prairie Creek system where he found them spawning in May Creek , Godwood Creek , £1K
Prawrie ( Boyes) Creek, and Brown Creek as well a3 Prairie Creek. Coho salmon also return from the

0cean 10 Redwood Creek in the (all. They, however | spawn primarily in Prairie Creek and its tributaries



andn the smaller tributaries of Redwood Creek (FW3 1960, CDF&G 19650). it has beenestimated rhere
are 1 10 miles of suitable stream habitat ior coha zalmon in the Redwood Creek basin (CDF&G 1965a).
Surveys in 1980 and 1981 found juvenile coho salmon in the Prairie Creek drainage (Anderson and
Brown 1563 and Brown 1988) with individual fish found in Tom McDonald Creek in lower Redwood Creek,

Coyote Creek, Karen Creek, and Pilchuck Creek in the middte reach of Redwood Creek (Brown 1988).

Upo_r! h_atching and emerging from the gravel inihe spring, the juveniles remain in the stream for
approximately ayear before they migrate to the ocgan Inlate winter and eady spring. Like chinook
salmon, some male coho salmon will return as jacks Yo spawn after One summer in the ocean. But, unlike
chinook salmon, virtually all of the rest, the remainingmales andall of the females, return to spawn after
completingtwo summers in the ocean. The jack males generally weigh about 3 1b { 1.4 kg) and the others

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

The characteristic of remaining in the stream 1o one year means that the stream habitat must be
suitable that entire time for coho salmon 10 reproduce suctesstully.  Inparticular, the juvenile coho
<alman rust have cool water andample cover. Liss of qualily or quantity ior either of these two stream
characteristics will result in‘the loss of coho salmon production. Redwood Creek was identified as
providing excellent habitat for coho salmon in 1951 when 9,6 10 juveniles were seined from Prairie
Creek and its tributaries (Hallock etal. 1952). An extensive stocking program by the California
Departmentof FishandGame in the late 19505 andearly 1960s probably increasedthe runs of cohoin
Redwood Creek as they were in other north coast streams but they were not sustained by natural
reproduction when the stocking program was stopped ( Denton 1974). Runswere estimatedto be
approximate 2,000 fish (FWS 1960). These 2,000 fish were indicatedas being distributed through the
basinwith 600 spawning in the upper reach of Refdwood Creek , 800 fish in the middle reach, and 600 fish
using the lower basin (COF &G 1965b) though Brewn ( 1988) reported no juveniles in the upper basin
and very few inthe middle basin. Runs into Redwond Cressk may still be 2,000 fish or more with mast

returningto Prairie Cregk as indicated by 100 1o | 800 fish returning to the Prairie Creek Hatchery



hetween 1972 and 1990 ( Brown et al. Inpress). However, the numoer or cone saimon returning to

Crairie Creek may have been influenced by hatchery production {CDF&G 1994).

Steelhead

Steelhead, 1ike chinook and coho saimon, grow to maturity in the Oceen and return to their "home"
stream to spawn. A major difference, however, is that steelhead do not necessarily die after they spawn
( Shapovaloy and Taft 1954). Though there isa substantial mortality caused by the rigors of migrating and
spawning, as manyas 153 may succeed inreturning to the ocean and subsequently returning to spawn
again the following season. An estimated 112miles of suitable steelhead habitat has been identified
(CDF&G 1965a). Steelhead spawn in the smaller tributaries like coho salmon but, unlike coho salmon,
they utilize all accessible tributaries as well as the upper pOrtions of the mainstem stream (FWS 1960
andCDF&G 1965b). Juvenile steelhead or rainbow trout were found throughout the Redwood Creek basin
but were relatively less asbundant in the Prairie Creek system where cutthroat trout and cono salmon were
iound (Brown 1988). Also like coho salmon, mest ( 762 ) of them remain in the stream as juveniles for
approximately one year but substantial numbers do migrate to the ocean before the first summer of their
life while SOMe may remain in the stream for more than oneyear before migratingto the ocean ( Larson
1987). Infact, some may remain in freshwater, reach maturity, and spawn without ever going to the

ocean and, thus, become what are Xnown as rainbow trout (DeWItt 1964).

There are two distinct races of steelhead that occur in the Redwood Creek basin: winter steelhead and
summer steelhead. Winter stegthead typically return ta their "home" stream to spawn during the winter.
Summer steelhead, on the other hand, return to the stream in late spring andearly summer. Runs of
winter steelhead have been estimated to te | 0,000 rish (CDF2G 1265a) while summer steelhead counts

hive been consistently 16SS than SO fish (Anderson 19933 and 1993b;).



winter steelhead. wnnose life history has been deseribed by Shapavalov and Tait { 1954 ) for Waddeil
Creek, Santa Cruz County, California, and by Brigs( 1954) ior Prairie Creek, spawn in late winter and
early spring (CDF&G 1965b). Adult winter steelhead generally weigh between 6 and 15 |b (2.7 and 6.8
kg) though Redwood Creek has hadthe reputation fer producing iish that weigh 15to 20 Ib (6.8to 9 kg)
(Denton 1974).

As indicated, summer steelhead return from the ccean 1o the stream on their spawningrunin the late
spring and early summer (oyle 1976). They move upstream and generally stay in large pools through
the remainder of the summer and early fall. With thewinter rains, they move further upstream into the
headwaters of the mainstemor tributaries where they spawn. Adult summer runsteeinead generally

weigh from 3to 6 1b ( 1.4 to 2.7 k).

Clearly, the habitat demands of the summer steelhead are much greater than for winter steelheadsince
they must have suitable conditions for the adulls 1o survive throughout the hot, late summer and early fall.
Cool water, either providedby riparian shading, ccol springs. cool tributary water, a- stratification of
pools with the cooler water beingnear the bollom under Yess dense, warmer water 0N the surface, must be
mailable. Since the aduit summer steelheadare essentially living oif of stored body fats during their
freshwater stay, it is not necessary for the sireatn habitat lo provide a source of food for them during this
period. But. this extended stay inthe stream does make them particularly vulnerable to fishing and,
especially, poachingbecause they are bothvisible inthe ¢lear water of the summer and they remain

essentially inone pool for the entire late summer and fall period (Anderson 1993a).

Though DeWitl ( 1964) did not recognize the existence of 3runof summer steelhead in Redwood Creek,
Redwood National Park personnel surveyed from approximately Lacks Creek to Tom McDonald Creek for
this race of steelhead since 1981 { Hoistra and Harrington 1983 and Andersen 1993a and 1993b). The
largest numbers observed were 44 in 1984 and 1985 but most counts have been between 10 and 20 fish

withcountsof only Q. 2, and 4 in 1989, 1982 arid 1982 respectively Most of the fish were observed



1 pools and, particularly, deep pools with asseciated flowsor cool tributary water (Keiler and Hoistra
1383, Clearly, the population of summer steelhead in Redwood Creek isvery lav and such thar its future
well being is tenuous at best. Anderson ( 1993a) concluded that "habitat degradation { lack of deep pools],
poor water quality [high water temperatures], sport-tishing and poaching, and [small] population size"
are the most serious problems affecting possible recavery of summer steelhead populations in Redwood

Creek.

A few steelhead juveniles may stay infreshwater throughouttheir life rather than migrate to the
ocean. When they live to maturity in freshwater they are called rainbow trout. Rainbow trout in the
Redwoad Creek basin are generally restricted 10 the hesdwater areas and may be found upstream of
barriers to migratinganadromous iish (DeWitt 1964). These fish seldom reacha size in excess of 8 or
10in (20 to 25 cm). There is evidencethat resident rainbow trout may hybridize with resident cutthroat

trout insome tributaries of Redwood Creek ( Neillands 1990).

Cuttheoat Trout

Like the steelhead, anadromous cutthroat irel return from the Oceen to the stream inorder to spawn.
They typically utilize the streams in the lower partion of the Redwood Creek basin (DeWitt 1954). They
do MoVe into the smallest accessible portionsaf the tributaries. They generally enter the stream in the
late fall and spawn during the winter. Maost of the younq fish return to the ocean after ayear Or more in
fresh water and, in fact, many do not returnat alt bu remain in freshwater where they may mature and
reproduce. The iish remainingtheir entire life inireshwaler generally stay in the smaller tributary
streams above barriers to migration by most anadromous fish { Dewilt 1954 and 1964). The adult
anadromous cutthroat trout generally weigh or 210 (2.2 or 4.4 kq). Those that become (reshwater

resicents seldorn get 1arger than 810 101 n (20 10 2% ) in length.



The run 0ianadromous cutthroat trout Redwaid Creek has been consideredto be fairly gooa ( COF&G
1965b) considering that this stream is near the southern it of the range of cutthroattrout whicn have
been Tound only as Tar south as the Eel River. approximately SO miles south of Redwood Creek (Dewitt
1954). Surveysin 1980 and 1981 found cutthraet trowt to be most abundantwithin Prairie Creek and
itstributaries (Anderson and Brown 1983 and Brown 1388) with other individuals found only in Emerald
(HarryWier) Creek, Mearthur Creek, Gunrack Creek, andHigh Prairie Creek (Brown 1988). Those fish
found inthe upstrean tribularies are likely to have been residentcutthroattrout. As indicated for
resident rainbow trout, there ISevidence that resident cutthroat trout may hybridize with resident
rainbow trout inm e tributaries of Redwood Creek but not between the anadromous races of these Species
since there was no evidenceof hybridization in fishoollected Trom the Redwood Creek estuary (Neillands

1990).

Since the cutthroat trout are in relatively low abundance and is generally much smaller compared to
steelhead and salmon, little attention has been given to them. The numbers 0i cutthroattrout have been
estimated to be 41 in Ray Creek, 6 inBoyes Creek, and 3 in PrairieCreek (NPS 1984). Only a few

fishermen might know the "trout" they have cauqht. i s s ulthroat rather than beinga juvenile steelhead.

Pacitic Eulachon

The eulachon is 2 smelt that is related 1o the surf Smelt (Moyle and Yostiiyama 1993). This species
enters the stream in the spring and spawns altest. itnediately inthe riffle areas as far upstream as the
mouth of Prairte Creek and in lower PrairieCreek. Spawning is conducted by the male fertilizing the eggs
as the female lays them near the gravel bottom of the stream. The eggs tend to be sticky and adhere to the
gravel where they remain until they hatch a tew days Yater (Moyle and Yoshiyama 1993). The newly
hatched larvae are essentially washed 1o the ocean sl the whim of the currents and tidal action as they enter

ihe estuary. The adults die shortly aiter spawning. These fizh are between 6 and 8 in 1S and 20 ¢m) long
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wnen they return ta spawn. The flesh of the fish is quite oily and they can he and have beendried and

burned as candles which is the tiasis for the species to te called “candle fish" by some people.

The runs of eulachon in Redwood Creek have been somewhat sporadic ( DeWitt 1964); the runs were
consideredsubstantial up untfl the mid- 1370sbut smaller since then ( Mayle and Yoshiyama 1993). The
flood control levees and the changes the levees have made to the estuary may have made the habitat
unsuitableto the eulachon but oceanic conditionsmay also have been an important factor affectingtheir
abundance. (Mayle and Yoshiyama 1993). When runs have occurred, a fishery has undoubtedly been
conducted on Redwood Creek for centuries by the Native Americans and has continued until recent times by

both Native Amer icans and others. Fishing K usually conducted with dipnets

Pacific Lamprey

The Pacific lamprey, often called an “eel” and the biasis i the name of the Eel River, is neither an esi
nor a true fish because, for example, it does not have jaws o paired fins OF even a backbone like mast
animals called "fish". Like the other anadromous <pecies, it grows to maturity in the ocean and returns to
spawn. They tend to return to spawn in the latewinter snd €arly spring. They make spawning nests in
qgravel areas of the stream by picking up andmaving the gravel with their sucker-like mouth. After
spawning they die. The young hatch into a larval form, ealled an “ammocete”, which remainsin the
stream for three to four years, living much of the time in bottom materials composed of a mixture of sand
anddetritus. Inthis juvenile stage they eat microecopic organisms found in the water and attached to
wocdy debris and stones.  They metamorphase into the adult form after three to four years and migrate to
the ocean. As adults, they use their sucker-like mouth and their teeth and tongue to attach to and eat fish.

Lampreys are eel-like in shape and about 20 ta 24 in (S0 to &0 cm) long at maturity.

Native Americans have Inng caught arid used lampreys 55 food but mest non Native Amer icans disdain

them and consider them to be pests.



Mher Species

The other species of fish found in Redwood Creek are of much less interest to humans in terms of their
being caught for either sport or foed. Partly in consequence of this lack of human interest, virtually
nothing is known about their pastor present stalus. Some, like the freshwater sculpins and the non-
anadromous brook lampreys, require similar cold, clean, well axygenated water aS do the salmon and trout.
The Sacramento sucker are found in lower Redwood Qesk but they cannot 1olerale saline water and are not
foundinthe estuaryif it containsany salty water. The three-spined stickleback,which can be anadromous
(Moyle 1976), are found in areas of dow currents and backwatersin the lower reaches of Redwood Creek
adthe estuary. The tidewater noby is found only the estuary and in 1934 was designated as an endangered
species. The surf smelt, staghornsculpin, shiner surfperch, arid starry flounder are all marlne species
that are frequently found in Salt and brackishwater embayments. Those species found only in the estuary

are usually juveniles there to feed on such organisms &3 the amphipod, Corophium SP.
Human Activities and Developments Impacting the fishery Resources

Redwood Creek was judged 10 be severely damaded and i n poor condition for the production of
anadromaous salmon and steethead in 1966 (Fisk #1al. 1966 ard Denton 1974). Fk etal. ( 1366)
surveyed 84 miles of Streams in the basin and determined that, 64 miles were severely damaged meaning
that either 70 to 1003 of the bottom was covered with silt, or there was no riparian canopy, or there
were no pools,or there was N0 shelter Tor the fish. Redwond Creek from Orick to its headwaters, High
PrairieCreek, and lower Prairie Creek were considered severely damaged. Minor Creek and Tom
McDonald Creek were considered 1o be moderately darnaged. Lacks Creek and Bridge Creek were classified
as lightly damaged. Only the middle and upper aresss of Prairie Creek and the lower and upper portioﬁs ot
Lost Man Creek were considered 10 be undamagend. Fisk el.al. { 1966) noted that the floodsof 1955, 1964,

and 1965 had added larqe amounts of sand, i1, and qravel 1o the stream beds causing them to be raised and
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widened <0 that riparan vegetation became 10 far refmaoved (rom The Tive stream to provide much cover or

shading.

There have been.a number of hurnian activities affexling the fish populationsin Redwood Creek. %me of
these activities have undoubtedly been occurring Tor centuries such as the Native American instream
fisheries lor salmon, steelhead, cutthroat trout, eulachon, and lampreys, Most Olthe obvious impactshave
occurred since the arrival of the first non Native Americans inthe area inthe 1850s: The immigrants
greatly increased the harvest of the fish, they initiated agricultural activities within the basin, they
greatly expandedthe road system from the trails developed by the Native Americans, they begana
systematic harvest of the forest resources within the basin, they implementeda program of fish
propagation that included both the remaval of fish slocks, usually in the form of fertilized eggs, from the
basin and the stockingof 12ass of fish species native 1o the basin aSwell as races of fish species not native
10 the basin, they reraoved water from the slreams and (lood plain ground water for irrigation and domestic
use, arid they constructed flood control projects. HMost of these aclivitiez, inoneway or another andto ane
degree a Another have had negative irpacts on the prodkeclion of iish in the Redwood Creek basin. Since
the impacts generally have beenoverltapping, it is not passible 1o precisely assess their specific effects. 1
IS possible, however, to make educated judgments about the effects on the fish based upon measurable
itapacts on the habitat and experiences in other watersheds and about which activity Or activities have

taost serinusly affected the productivity of the siresan.
Fishing
Fishing has been an ongoing activitly in the Redwood Creek basin or an unknown period of time. The
Native Americans of the Yurok tribe establishen villages near the mouth of Redwood Creek and relied

heavily on the Tishery resources of both Redword Creek and the adiacent ocean for food (Chupp 1976). 1

15 reasonable to assume they cauaht salimon, troul, selt, ang lampreys from Redwood Creek. There is no
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There IS no indication that the effects of tnie artificial propagation program in the Redwood Creek basin
were ever evaluated. itis not known whether 1aking o adull fish from within the basin and incubating
their eggs and rearing their young for release back into Redword Creek has improved production over
levels that would have been attained by allowing the fish Lo spawn naturally. It is not known whether
taking adult fish from within the basin and stocking their progeny outside the basin caused any reduction in
subsequent spawning escapements into the Redwooed Creek biasin. It is not known whether the stocking of
fish raised from the spawn of fish from outside the basin, such as cohosalmon fom the Klaskanine River
in Oregon as was done in the late 1950s and early 1960s, chianged the genetic compositionof returning
fish so they were better or worse adapted to thase environmental conditions unique to the Redwood Creek

basin.

Public Roads

Since the 1850s, there have been numeraus riads construcled within the Redwood Creek basin. Many
of these startedas trails used by pack trains oflen fallowing trails established long before by Native
Americans. One such trail cressed the Redwood Cresk basin at the south end 01 Redwood Valley near the
coniluence 01 Minor Creek with Redwood Crreek. The Trinidad trail iollowed the coast north. Another trail
led along the Bald Hills portion ridgeline of the nartheasterly sick oithe Regwood Creek watershed. These

trails were developed into the first roads.

Early road construction within the basin caused minimal amounts of impact as there were limited
amounts of cuts and Tills associated with the reed alignraents. The first major projects were the
construction of Highway 299 across the middle of the basin and the constfuction of lhe coastal Highway
101 which crossed the Pedwood Cresk Tloodplain at Orick and 1ollowed along virtually the entire length of
Prairie Creek. The initial construction of these roeds probably had relatively TitUe long term effect on the
streams in the Redwood Creek basin because there was minitaal disturbance of the land form in terms of

cuts and fills.
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Subsequent highway improvements and consieuction Tad grester impacts. tfforts to improve ihe rosa
by widening and removalof curves required more cutting arid iillingthat resulted in greater erosionand
wasting of sediments and bedload into the streams. Tte 1964 Nood especially revealed the vulnerability of
the roads by destroying large portions of Highway 299, Since 1964, there have been major improvements
to Highway 299 and construction ot the Park Bypass of Highway 101, where it formerly passed through
Prairie Creek Redwoods State Park There have been problems with unstable landin the Lupton Cregk
area along Highway 259. Though extensiveeiioris were made to control erosion along the Highway 101 . °
Park Bypass, there was some serious erosion causing arge sediment loads 1o enter portions of the Prairie
Creek basin during construction { Meyer etal. 1993). The construction oi Highway 101 along Prairie
Creek has also resulted in some realignment of the streamn and consequent 10SS of fishery habitat. Since one
of the principal factors limiting production of salmen and \rou, i n the Redwood Qreek basin has been
identified as the condition of the estuary. anlicipates negative impacts oi constructing the Park Bypass
were mitigated by installation of acontrol structure in the Nood control levee ta allow water tg flgw rom
Redwood Creek through the South Slough (HPS 1934). Another miligation measure was the provision of

operational funds 1o the County of Humboldt for the operation of the Prairie Creek Hatchery.

Ageicullure

Ore of the earliest impacts0n the walershed that, followed the arrival of the immigrants in the mid
18003 was the use of the range 1o support livesieck includingcatlle and sheep. Overgrazing and heavily
used trails probably contributedto the erosion and associated slope failures that introduced sediments into
the dreams. There isnogood Inforrnation to indicate the magnitude of these effects and, relative to other
faclors, they were probably small. Insome situations, such as in Redwood Valley and along Prairie Creek,
livestock may have caused substantial damnage 1o the riparian veelation leading to loss of instream cover
warming of waters, and erosion because of lost bank stability (Platts 1985). The removal of water from
the stream or qroundwater adjacent to ?hestrearn for irrigation in Redwood Yalley and the area around

Orick has reduced the summer Tlows of Retword Creek, tn 1970, it was estimated that, basedon a 90-day



season, irrigation in tne Orick area used 4.3 cfs (0.12 m*/s) and it was projected to increaseto 6.1 CiS
(0.17m3/s) in 1990 and 8.5 ¢fs (0.24 m3/3) in 2020 { Winzler and Kelly 1970). These amounts would
be a be g substantial proportion of the 1S crs £0.42 m3/s) late summer flows that can occur in lower
Redwood Creek. Any reduction in summer- flons would cause a concomitant reduction in cover for fish and
contribute to warming of the water which is already af or nesr lethal levels inand upstream from Redwood

Yalley.

Timber Harviest

Harvestof timber has been conducted within the Redwood Creek basinsince the late 1800s (Janga et
al. 1975 and Best 1984). Much of the timber harves! initialty was limited to the coast regwoods. Harvest
of redwoods was accelerated during the 1950s and espesially during the early 1960s prior to the
formation of Redwood National Park. Harvest of the Douglas-fir did not begin in any great amount until the
[ 9405 bul was extensive during the late 1940's through the 19805, Best ( 1984) has reviewed the
history of timber harvest in the Redwood Creek basin and the eifects of that harvest ON the watershed. Less
than 63 of the original area forested by conifers tad been harvested by 1948. By 1978, an estimated
763 of the total areaforested with conifers had been harvested leaving only about 253 of the area
originally covered by coniierous forest. uniogoed. Most 0ithe uncut coniferous forest aea (66 %) was in
the lower basin, where Prairie Creek Redwnods State Park and Redwood National Park are located, but only
1S 8 of the original coniferous forest ares remained unharvested in the middie basin. DeWilt (1964)
noted that 3 number of tributaries in the lower Redwood Creek basin were ingood condition but the effects

0i extensive timber harvest in the upper basinwere readity evident by the condition of the mainstem.

inmitial iogging efforts were slow and labor intensive and involved chopping and hand sawing and the
movement of 10qs by oxen teams. As mechamzation became available, the speed of trees being harvested
increased. Chainsaws became the fallers tool of chiice, tractors and cable systerns moved the 1ogs to

landings, and trucks moved alond extensive road systens 10 aul the 1ogs to the mill. The-accelerated
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harvestof timber has had an attendant increase in damage to the watershed. Pari of the damage can be
attributed to the removai of vegetativecover resulting in increased heating of streams and more rapid
runoff of water increasing ?hemagnitudes of flocds during storm events. The California Fish and Wildlife
Plan noted that a maior factor reducing the praductivity of Redwood Creek was the extreme range Of stream
flowstetween the summer and the winter which seriously affected the quality of the year -round habitat
required by coho salmon and steelhead ( COF&G 196Sa). Studiesof two Prairie Creek tributaries found
coho salmon and cutthroat trout In the stream with an unlogged watershed but only cutthroat trout In the
stream with a logged watershed (Reeves et al. 1976). This study also found immature mayflies
(Ephemeroptera) dominated the benthic fauna in the stream with the unlogged watershed while gnat
{Chironomidae) larvae were mast abundant in the stream of the logged watershed. Studies in a tributary
stream in the middle reach of Redwood Creek found certain beetles ( Psephemidae) and immature stoneflies
( Memouridae) to be the most abundant insect forms upstream where logging had occurred while gnat
{Chironomidae) larvaewere most abundant downstream in the area that had not heen logged (Harrington
1983). Burns { 1972) observed that removalof rriparian vegetation can result in higher summer water
temperaturesand that, until revegetationrecurs, timber harvest can also increase in summer flows
becauze of reduced transpiration, higher peak flcs and, therefore, greater bedload movement during

periogs of heavy runoff, and increased erosion and sedimentation.

The greatest damage to the stream habitat required for fish productionresuiting from past timber
harvest practices has been identifiedas the incressed levels of erosion resuiting from those activities
(best 1984). DeWitt( 1964) abserved that extensive logging in redwood region watersheds often reduced
he suitability of streams for fish primarily because logging has e ta “increasedturbidity, siltation,
flooding, and creation of barriers to migration'. A survey of the entire stream in 1972 noted that sliding
was occurring on SO% of the slopes arid there wis ervaicn oecurring along the stream except the upper two
miies of the stream and where there hiad not been loaging sueh s on some U, S. Forest Service lands and
within the Redwood National Park ( Rogers and Hatzimanolis 1972). The harvesting activities themselves

have a major impact by disturbing the 0il. Insume cases, activities have musedcompaction that
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accsierates runoff and provides 3 poor substrate for revegetation.  In other cases, the Soil surface and
strezm flow patterns have been disturbed resufting in massive land wasting and erosion. In particular,
haul roads have been the source of amajority of the sediments that cause damage to fish habitat in the
streams ( Calhoun and Seeley 1962). 1t has been estimated that about half ot the sediment produced within
the Redwood Creek basin has come frrom the failure of road fills and stream crossings and the dlversfon of

streams at roads ( Madej 1992).

The kedwood Creek watershed has been noied for being naturally quite unstable and subject to mass
wasting and erosion (NPS 198 1). Forest harvest activities within the basin have contributed
substantiallyto the probiem. To a significant extend, the public perceptionof the impacts of timber
harvest activities contributedto the formation of the Redwood National Park in 1968 and its expansion in
1978. In recognition of the potential dangers past. Yoaging activities posedto park resources, the National
Parks Service initiated studies 1o identity hazards, formulated a comprehensive watershed management
pian which included correcting problems created by past longing activities on land that became part of the
Park (NPS 1981). The Redwood Malional Park tas irplemented an extensive watershed rehabilitation
program to rehabilitate unstable sites, particularty abandoned haul roads, that existed within the park at

the time it was established in 1968 and expanded in 1978 (Halstra and Harrington 1983).

Large woody debris in streams has relatively recently become recognized as an important element, of
qocd Tishery habitat (Keller et al. 138 11 Until the 19603, the value of largewood debris to fish was not
appreciatedand, infact, it was acommon practice of management agencies to remove woody debris from
sireams because it was thought to block the migration of anadromousfish. More recently, it has been found
that only infrequently do large amounts of large woody debris accurniulate 1o form log jams that actually
block Tish migration or cause adverse channel erosion (Keller et al. 1981). This material more oﬂeﬁ
creates habitat diversily that helps the stream todorm deep pools, provides cover for iish. and provicdes
substrate for inveriebrate Tauna that are important a5 Tizh Tood. In natural forested watersheds, large

Wwond debris accurnulates Trom fallen trees. Laroe wood debris should nol be removed from streams unless
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it. claarly is a barrier 10 migrating anadromaus fizh ( Pithick 198 1). Inlogged watersheds where riparian
vexelation is harvested. the source of large woody debris iay be removed (Keller et al. 1981 and Pitlick
1981). The California Fish and Wildlife Plannoted that the mndition of the Redwood Creek basin was
penerally ingood condition in terms oiaccumultalions of large woody debris though timber harvesting was
recognized as havingcaused m e reduction instream productivity (COF&G 1965a). More recently,
extensive jams created from loaging debriswere notedin the upper 10 miles of the mainstem to the

. vicinity o7 Bradford Creek O Minon Creek (Rogers and Halzimanolis 1972).

Mining

There have not been any developed mining activities within the Redwoad Creek basin excepting that the
stream course has long been a source of gravel far various human needs. Undoubtedly, the stream was the
source 0i gravel to be placed on the Tirst reads constructed i n the basin. Road construction associated with
timber harvest activities have utilized large quantities of gravel. These exiractions took place primarily
in Redwood Yalley and in lower Redwood Creek nesar Orick arid especially in the vicinity of the mouthoi
Prairie Creek. instream operations destroy large numbers of invertebrate iauna in the immediate area of
the aravel mining activity and immedialely downsiream where suspended sediments settle out any may
smother inveriebrate organisms. Generally, thes impacts on the invertebrate fauna, and, therefore, any
impacts of fish production, are limited unlessthe activity is quite extensive. Current regulations keep the
mining of gravel oul of the stream course which prevents the deposition 01 sediments and Tines immediately
downstream of the operation as occurred when instreatn operations were allowed. Another impact of the
mining activity islochange ?hestream morpholaly where the exiraction iScccurring. Deep poolsare
oiten formed and the cours2 of the stream may be altered. Some of these changes in the stream morphology

may per<ist Tor several vears after the mning activity acoueren,

T
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Poilution

The streams in the Redwood Cresk basin have receivad polltants indifferent forms. The most obvicus
and serious source of water pollution is the excessive turbidily associaled with the extremely large
bedloads found in the streamsof the basin. The high levels of turbidity in the Redwood Creek basin can be
attributed to the natural instability of the watershed but the human activities within the basinand timber
harvest, in particular, have contributed arestly 0 the high levels. Cordone and Kelly ( 1961 ) and
Chapman { 1988) have reviewed the evidence that Tish can survive h»ig.h levels of turbidity but the
deposition of silt on the bottom of the stream can be detrimental to botheggs incubating in the gravel and
the production of aquatic invertebrates. 4 study of seditnent impactson incubating Steelhead eggs after a
single storm event that caused an unusually large depasition of sediment in Brown Cregk from the Park
Bypass found no measurable effects (Meyer etal. 1993). However, large numbers of oligochaete worms
insome e0g groups were related to low e9q survival (Meyer etal. 1993). Another source of pollution
asseciated indirectly with timber harvest. is the deposition of herbicides into ihe streams in the basin
Herbicides have been used 1 release young coniiers by suppressing the growth of broad leafed woogy
vegetation. Normal applications have not been feund 1 canse fizh mortalities but excessive levels of
herbicidesat times have occur red during aerial applicalions and these may have caused isolated damage 10
iisharidiish food organisms. Buteven norrnal applications would, 0icourse, kill back many of the
riparian species of trees such as red alder and brasfleal maple and, thereby, affect canopy cover and the
arop 0iterrestrial insects intothe streams. Mo dedectable levels of herbicides were found inwater
samples eollecled at nine different. iributary and maingten slations In 1974 (Janda etal. 1976). The
principal source of organic pollutionwithin the basin tas been the dairies in the Orick area. This source
of pollution contributes such materials as nitrates and nitrates a5 well as coliform bacteria that enter
lower Redwnod Creek primarily, because of the Tood control Yevees, theough the Small tributar ies sucn -
Sirawberry Creek and Sand Cache Creek i this area. Oraana pollution IS particularly high auring e
iirstiall rains when summer accurmulations of Tecal materal are washed into 'he streams ( 8ragforg and

'walsubo 1973). Mastof the relatively lithe development within the basin is concentrated in the Or ey




area and probably does not contribule appreciably to Storm drain types of pollution. Another potential
source of organic pollution isdomestic waste which isentirely treated through septic tank and drainfield
systems within the Redwood Creek basin. It is doubted that domestic pollution is a Serious problem within
the Redwood Creek basin because of the low population density excepting in the Orlck area but 1t
undoubtedly does add some organic materials to the estuarine ecasystem. At this time, there has been no
indication that pollution within the Redgwood Creek basin, excepting the effects of sedimentation, has any

deleter ious effectson the fish populations.

Dams

There were two small, permanent dams constructed in the 1930s on Lost Man Creek to divert water to
?hePrairie Creek Hatcnery (Brown 1953). Brown ( 1988) did not consider one of these dams to bea
serious impediment to migratinganadromaus fish but he felt the larger one could have blocked saimon
since he found only steelhead and cutthroat trout juveniles upstream of it. Both of these structures were

removed inabout 1990.

A 130-1oot high permanent darn has proposed Tor the Green Point site near where Highway 299
crosses Redwood Creek (COWR 1957 and Winzler and Kelly 1970). This project. which ksnot being
actively consideredat this tirne, would impound approximately 5,000 af (acre feet) of water for
recreation ON the reservoir, improvementoi natural siream habitat below the dam by releases of water,
and, possibly, flood control. If built. this proiect waulddisrupt anadromous fish migrations, inundate
some existing spawning areas, and create a habilat fur exotic fish that could prey on juvenile salmon and

steelhead.
There have been oocasional small | seasonal dxns within the basin such as in the Redwood Valley area
and near where Highway 299 crosses the basin. These have usually been developed for recreational use

rather than 1o divert water from the stream. Their impacts on (ish poputations has probably been
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minimal. There uncoudtedly has been the destruction of invertebrates where the Stream bed has been
disturoed by the construction activities. Since these facilities must be reconstructed each year, the
impacts associated with construction disturbances would he repeated each time. The expanded surface area
within the impoundment would allow greater warming of the water which would increase the temperature
of the water that flows past the Structure. Since the structures have been temporary and not intended to
withstand high flows, they are removal by the first increased flows in the late fall or early winter and,
therefore, probably do not inhibit the migrationef fish which could not migrate upstream until sufficient

flow is present in the mainstem.

Fload Control

Ricks ( 198%) has provided a complete review of the 1lood history, flood control efforts, and the effects
of the f1ood control efforts on Reawood Creek. Winter foods, and the 1964 flood in particular | have caused
sgvere property gamage to the town ot Orick. Thaugh the consiruction of levees to provide flood protection
for Crick had been previousty considered. the 1264 Tliad brougnd quick attention and action on the project.
Between 1966 and 1968, levees were constructed along both sides of Redwood Creek for approximately
5.1k (3.2m) irom near the mouth of Prairie Cresk a short distance upstream Trom Orick to within about
100 yards of the mouth of Redwood Creek (Larson et al. 1931 and 1983, Ricks 1983 and 1985, and
Hofstra and Sacklin 1987)(Fiqure 2). The levees were composed of coarse rock and the channel was
designed to have a capacity of approximately 77.000 cis. The project straightened the channel including
the complete remaoval of the 1ast tajor bend in the streain just upstream of the mouth. The project also

resulted in the removal of a1l riparian vegetation from the mouth of Prairie Creek to the ocean.

The construction of the flood control levees on lower Eedwood Creek destroyed much of the fish habitat
itz area {Chupp 1976 Feranna and Racks 19381, Bicks 1985 Larson et al. 1981 and 1983, Holstra
1941 ang 1983, and Hofstra and Sacklin 13387) and caused approximately SOS of the lower estuary to

become Tilled with sediment and isilated from the stream (Ricks 1989%). The straghtening of the lower
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Fiqure 2. Redwood Creek Humboldt County, California, estuary before (lood control levee construction
(1962) and afler flood control levee construction ( 1978) (from Larson et al. 1983).
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nortion of the Stream caused the complete fiiling inoi the larce, seep ( approximately 20 feet) peot at the
mouth 0i Redwood Creek that had been a substantial arid iraportant. habitat. element lor Tish in the estuary

{ Ricks 1385). Another aspect of the estuary, an arm of water called the North Slough which connected to
the Yower estuary from the north sick ai Redwond Creek has subsequently become almost completely
isolated from the estuary. All other pool habitat assoziated with scouring caused by riparian vegetation and
associatedwith meanderswas eliminated. Essentially all cover lor fish, inthe form of riparian vegetation

or deep pools, was remaved by the praject inthe lower S.1 K oi Redwoad Creek including the estuary.

The importance of an estuary to the production of chinook salmon has been documented by Reimers
( 1373). Thatjuvenilechinook salmen, as well == Juvenilesteelheaa, <till seek to use the Redwood Creek
estuary has beenclearly documented (McKeon 1985 Larson 1987. Larson etal. 1981 and 1983). The
levees hiave eliminated virtually all cover nesgad 1o privide protection of juvenile salmon and trout from
predators. The destruction oi the deep pool near the meith and the inaceessibility 0i the North Slough has
zliminated areas where juvenile fish can avoid the Nlushing eifect of 4 bresching of the berm that develops
rmost summers at the mouth of Redwood Creek ( Heistra 1983 and Hotsira and Sacklin 1987). Construction
of 4 bypass through the south levee to allow water to pass Trom Redwood Creek into the South Slough,
formerly the last downstream meander of Redwiad Creek, has: been an effort to make the South Slouah
suitable refuge habitat ior juvenile salmen and sieelhead ( Hoistra 1933 and Hofstra and Sacklin 1987).
immediate entry of juvenile chincok salmon and steelhead into the ncean without the opportunity for
aclimation to saline water may cause lethal iress jor many {Larscn el al. 1981 and Larson 1987). Also,
since the levees have begn in place, Tlushing of the estuary causes a mass movementof unconsolidated sand,
gravel, arid sediments and allendant destruction of Yaroe quantities of invertebrates including, in
particular, the burrowing amphipod. Coraphiumn =p., that live in those malerials and are important as food
oc yuventle salmon and steelhead (Larson 1947 | Zalatuncnacn 1947 | Salatungvich and Ridenhour:

P390, and Ridenhour and Salatnunovich 13970
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Conclusions

Redwood Creek has been an important producer of iish, and especially salmon and Steelhead (FWS
1960 and CDF&G 1965a and 1965b). The estimated populations of fish. specifically anadromous salmon
and steelhead, are generally considered to be tauch smaller than they were historically (Chupp 1976).
Counts of anadromous salmon and steelhead at Sweasey Dam on the Had River inthe late 1950s and early
1960swere about 30%0f-the numbers in-the late 1 $30s andearly 1940s and counts at Benbow Dam on
the South Fork of the Eel River inthe late 1960s and early 1970swere about only about 20%of the
numbers inthe late 1930s and early 1940s (Denlon 1974). Redwood Creek anadromous salmon and
steelhead runs probably declined about the same ameunt. during that lime.  Also, the estimated sizes of the
runs should not be consideredmeasures af the productive capacity or potential of the stream (Winzler and
Kelly 1970). Muchof the declines In the praduction of salmon and steelhead Can be clearly attributed to
the activities 0i humans. The ever Increasingdemands oi an ever growing populationof peopleare putting
great siress on the ability of ecosysterns to satisty these demands without permanent damage to the
character and productivity of the ecosystems. Appropriate aclions can be taken 1o restore the productivity
0ithe Redwead Creek basin but these actions rust te initiated promptly while populationsof the various

species and races Or'iisnare still wailable.

The magnitude of the declines of salmon and steethead in Redwood Creek have prompled Nehlsen et al.
{ 1221) to identify the Tall chinook salmon slocks a5 being al moderate rizk of extinction because of habitat
damage and over harvest, the coho salmon and cutthrost irout stocks also 1o be at moderate risk of
extinction because of habitat damage, and the sutnmer steethead stocks 10 be at high risk of extinction
because of habitat damage and over harvest. Similarly, Higgins et al. ( 1992) identified the Redwood Creek
chanook and enho salinon stocks 16 be "stocks of concern™ and the summer steethead stocks 10 be at a high

risk of extincltion.
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Much 0ithe decline in the stocks appears 10 have ccourred within the past S0 years. Mucn of the
decline can be attributed to humanactivities including harvesting, both recreational and commercial,
timber harvest, road construction, hatchery practices, laves construction, and grazing practices ( Higgins
etal. 1992). Thedeclines intheiish populalicns in north coastal streams of California, including
Redwood Creek. have been attributed, in part, 10 natural events such as drought and oceanic E| Nifio events
but primarily to poor land Use practices such as timber harvest that have changed the streams from being
“deep, tree-lined channels with frequent pools and leng riffles carrying cosi water" into streams that are
'shallow, warm, and barren of streamside vegeiation™ (Denton 1974 and Higgins et al. 1992). The
difficulty of tryingto specifically identify 1he ¢zuse of declining numbers of fishwas illustrated by Burns
{ 197 1) who found more variation between yesrs inthe numbers of iish (cohosalmon, steelhead and
cutthroat trout, and sculpins) per unitof water surface area 1o cccur in Godwood Creek, a tributary to
Prairie Creek and a stream that had an undisturted watershed, than in streams that had logged watersheds.
Burns' observationssuggest that irends innumbers of fish aver time rnust be consideredwhen seeking to

identity the Tactors aifecting the size of iish populations.

The impacts of timber harvest on stream srvirenments required for productionof coho salmon and
steelheadwere not recognized as a particular problemm inthe early 19505 { Shapovaiov and Tait 1954).
But. the probleras snon became nioted as Calhoun and Seeley ( 1962), who did not look specifically at
Readwnod Creek, observed that “careless logging operators continue to damage priceless watersheds and to
degrade important zatron and Wrout streams in California Destructive practices include use of stream
beds as roadways, operation of heavy equipment in sireams, tractor logging on steep slopes, and removal O

stream side vegetation.” Fisk el al. ( 1966) judged il "logqing activities, particularly the construction

0i roads and skid tratls and the removal of vegetative groundtover | have been a major factor contributing
{0 increased erosion and land <lippage” 1n the Redwood Creek bazsin. Timber harvest has been a major
isctor that. unless appropriate precautions ace taken. will continue 10 have adverse effectson stream
habitats ( Burns 1972)  He suaested that impacts on the stream can be either narm(ul to the production

of fish or, insome cases, benenicial depending on such Tactors as the characteristics of he stream and the
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riparian venetation, the seasonal liming of Limber narvest aclivities, and the harvest methods used. Movie
{ 1976) also noted the potential Tor damage 10 Tizh habital resulling Trom timber harvestand grazing in
thie riparian 2one. Though many af the poor timber harvest practices identified as damaging to fishery
habitats by Calhioun and Seeley ( 1962) and Burns ( 1972) tiave been corrected by current timber harvest
regulations, the particular fragility of the Redwond Creek biasin makes even current regulations sometimes

inadequate.

Constructidﬁ 6i flood control levees along lower Redwood Creek have been judged to have particularly
damaged the estuarine habitat which is important as rearing habitat for juvenile chinook salmon and, to a
lesser extent, juven: le Steelhead (Larson et al. 198 1 and 1953 and Hoistra 1981 and 1983,). Hofstra
( 1981 and 1983) and Hofstra and Sacklin { 1987) have cutlined same ways 10 alleviate the effects of the
negative impacts of the levees on the Redwond Cresd: estuary. The only aclion implemented has been the

installation of the control structure in the south levee to allow water from Redwood Creek to flow through

the South Slough.

Ail of the humanactivities identified m u d share the blame ior the decline in the fish populations and
the productivity oi the Redwood Creek watershed in varying degrees (Winzler and Kelly 1970) but logging
and leve construction probably have had ttie mest serious and negative impacts on the iishery habitat
within the basin. Effortsto restore the productivity of Redwood Creek and restore its fish populations
must seek 1o correct the problems caused by poor 1oaging practices and the levees and to prevent any

further such darnage 10 the strearn ecosystem.
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