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PREFACE

This species profile is one of a series on coastal aquatic organisms,
principally fish, of sport, commercial, or ecological importance. The profiles
are designed to provide coastal managers, engineers, and biologists with a brief
comprehensive sketch of the biological characteristics and environmental
requirements of the species and to describe how populations of the species may be
expected to react to environmental changes caused by coastal development. Each
profile has sections on taxonomy, life history, ecological role, environmental
requirements, and economic importance, if applicable. A three-ring binder is
used for this series so that new profiles can be added as they are prepared.
This project is jointly planned and financed by the U.S. Army Corps of Engineers
and the U.S. Fish and Wildlife Service.

Suggestions or questions regarding this report should be directed to one of
the f3llowing addresses.

-, . Information Transfer Specialist
National Coastal Ecosystems Team
U.S. Fish and Wildlife Service
NASA-Slidell Computer Complex
1010 Gause Boulevard
Slidell, LA 70458

or

U.S. Army Engineer Waterways Experiment Station
Attention: WESER-C
Post Office Box 631
Vicksburg, MS 39180
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Figure 1. Coho salmon adults, with spawning phase of male at
the bottom (Scott and Crossman 1973).

COHO SALMON

NOMENCLATURE./TAXONOMY/RANGE Mexico (Miller and Lea 1972), to
Point Hope, Alaska, through the

Scientific name ....... Oncorhynchus Aleutians, and from the Anadyr
kisutch (Walbaum) River, U.S.S.R., south to Hokkdido,

Preferred common name Coho salmon Japdn. Most abundant between Oregon
(Figure 1) and southeast Alaska (Hdrt 1973).

Other common names . . Silver salmon', Coho salmon have been introduced
coho, sea trout, blueback, jack (with various deqrees of success)
salmon, hooknose, silversides (Sha- into lakes and reservoirs in Aldska,
povdlov and Tdft 1954; Scott and Washington, Oregon, California,
Crossmdn 1973; Fry 1979) Montana, and Alberta, Canada; in the

Class .... .......... Osteichthyes Great Lakes, first successful
Order ........... ... Salmoniformes stocking in 1966; along the Atlantic
Family ... .......... .Salmonidae coast from Maine to Maryland; in

Chile and Argentina (Scott and
Geographic range: Anadromous along Crossman 1973). Major Spawning

the Pdcific COdSt from Chamalu Bay, rivers in the Pacific Southwest
Region are shown in Figure 2. Coho
salmon were rare in the Sacramento

In California the "official" common River system until the California
name is silver salmon. In the rest Department of Fish dnd Game stocked
of the United States and in Canada large numbers of fry into the system
coho salmon is used. The California in 1956-58 (Hallock and Fry 1967).
State Legislature had declared Coho salmon returned to spawn but
"silver" to be official before there did not mdintain a natural run; the

',wds general agreement elsewhere. fish have again become scarce and

LS
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•ny that enter the Sacramento River chum salmon (0. ketd) and sockeye
should be regdrded as strays. Coho salmon (0. nerka); the low pyloric
silmon do not enter the San Joaquin caeca count (k 83) sepdrdtes the coho
River. from any Sal-mon except the sockeye

(Fry 1979).

M(0,?O#d OGY 'ND :)ENTIFICATION AIDS

REASON FOR INCLUSION IN SERIES
XeristiCr chdrdcters: dorsal 9-

13, nal 13-16, pectoral 13-16, pelvic The coho salmon supports valuable
9-11 wit ailldry process; ddipose commercial and sport fisheries in the
5 I, slender, and fleshy, caudal Pacific Southwest Region. According
)ni slightly indented; cycloid to the Pacific Fishery Management
sciles, 1?1-144 in ldteral line row; Council (PFMC), the sport fishery
DY'ori: caeca 45-83; gill rakers 19-25 accounted for 58% of the total catch
u I luer I imb ot f irst qi I I arch; of coho salmon along the California
, 'r i;)'tela I ras i-1, ,etebrae coast in 1985 (PFMC 1986). Coho
-hp, (-,) .hl, 194/; M iller and salmon are anadromous and thus occupy

L bK,) freshwater, estuarine, and oceanic
hdbitats. They are extensively reared

Body fasiforn, laterally in hatcheries for release.
compressed; fork length (FL) usually
41 to 64 c,n, maximum 30 cm (ShdpOValOV
"nd Tft 1954), and weight to 13.6 kg LIFE HISTORY
but not usudIl y over 6.8 kg (Rodel
1953). Migration and Spawning

The juveni les are blue-resen on In the Pacific Southwest, coho
the back, and have silvery sides and salmon enter small coastal streams and
3-12 parr marks ndrrower than the rivers from the Monterey Bay area
interSpaceS; lateral line pdSses northward to the Smith River (Fry
through odrr marks; dark pigmented 1960; Berger 1982). They begin to
ddipOSe fin; anal fin pigmented enter freshwater in September (Snyder
between rays resulting in black 1931) but usually enter from October
banding; orange tints on anal, to March, peaking in December and
pectoral, and pelvic fins (McConnell January (Shapovalov and Taft 1954).
-nd Snyder 1q72; Scott and Crossman Many small coastal streams in
1973). Adilts in ocedn are steel-blue California are closed by sand bars at
to greenish dorsally; sides silvery, their mouths during a portion of the
aind ventral surface white; Smdll black year, and fish cannot enter the stream
spots on back, upper sides, base of until the bar is broken by the first
dnradl "n, and upper lobe of caudal heavy rains of the rainy season. In
fin. Madtrinq males become darker, late summer and fall, coho salmon may
dvelop a bright red stripe on thus concentrate in the ocean near
tnerqie dull sines, and are gray to these streams.
b ventra1 ly )Scott and Crossrdn
.-73 The homing of salmon to their

natal stream after they enter
',1 Kt cb)oho s.lrrn have a whitp freshwater is wel I documented and is

q ,, i tnrouqh which teeth project) attributable to olfactory cues that
t 3 1; n ; is re tnem from chinook are specific for each locdtion and are

(')r (Onin rh nchus tshawy tscha), "learned" by juvenile salmon shortly
.I' h j b' icik- -rn %. rk S-o--ts on before they migrate to the sea (Hdsler
" ,);k, dorial fin, ild ijppr lobe ind Wisby 1951; Hdsler and Kucas

d , ' d;,ti nqish coho sjlmon from 199?; Hdsler dnd Scholz 1983). Homing

3

...-.. ,
P4- - .-. . . . -. - - - _ , m ,

I-P0K l-V l-?



may also be influenced by inheritance sediments are deposited a short
(Bams 1976). distance downstream. The completed

egg pocket forms an oval depression
In California, upstream migration (pit) with a mound of gravel located

of coho salmon coincides with large immediately downstream.
increases in stredmflow, especially in
streams in which the flow is low in During spawning, a dominant male
summer. The fish move rapidly salmon accompanies the female and
upstream but stop if streamflow chases away other males from the redd
suddenly drops. A small rise in flow area. The male positions himself
then causes the fish to move again, beside the female, both face upstream,
They migrate upstream mainly in and the eggs and sperm are released
daytime, and do not travel more than into the pit. One or more males
240 km above the mouth of the stream position themselves beside the female
(Shapovalov and Taft 1954). Spawning opposite the dominant male and also
usually peaks from November to release sperm (Briggs 1953; Scott and
January. Coho salmon spawn in riffles Crossman 1973). After the eggs are
at temperatures of 6 to 12 °C (Briggs released, the female moves slightly
1953; Shapovdlov and Taft 1954). On upstream and repeats the nest building
the spawning grounds, males are more and spawning act. This process is
abundant than females, due to the repeated several times before spawning
presence of jacks (sexually precocious is completed in 2-7 or more days
males ); however, the numbers of (Briggs 1953; Shapovalov and Taft
femnales and older males are similar. 1954). A completed redd (containing
Males are the more numerous in the several nests) covers an area of 1.7
early portion of the run and females to 5.2 m2 (Buck and Barnhart 1986).
in the later portion. Usually more The eggs are immediately covered with
thdn one male Spawns with a female 18 to 38 cm of gravel displaced from
(ShdpovalOV and Taft 1954). the upstream side of the nest (Briggs

1953). The female may guard the nest
The fecundity of coho salmon for up to two weeks or until she

v jries with size of female, area, and becomes too weak to maintain a
year. Hart (1973) reported fecundity position against the current (Briggs
of 2,500-5,000 eggs for females 55-70 1953). Both the male and female die
cm long in British Columbia, and Scott after spawning.
ind Crossman (1973) listed fecundity
of 2,100-2,789 eggs per female (no
lengths given) in British Columbia and Eggs dnd Larvae
1,440-5,700 eggs for femdles 40-70 cm
lonq in Wcd;hInqton. Shdpovalov and Coho salmon eggs are large,
Tdft (1954) developed the following orange-red, and demersal. Scott and
fe.nity f.)r,nuli: Crossmdn (1973) reported egg diameters

of 4.5-6.0 mm for west coast
'~~br of eqgs -0.01153 x FL2 "9403  oopulations; Rounsefell (1957) derived

d diameter of 7.2 min from data
F-l cohn I slmon choose d published by Shapovalov and Taft

ne-tinq ,ite in qrdvel deposits dt the (1954).
l, v r on( of j po oI just above a
niIf I e 'nriqq; 1953; S hdP) v lov ind Tne time required for coho salmon

ft 4). Tio fpnjl9 prepares ld eqqs to hatch is inversely related torIr.d1 " n 1r.d c:)ntdining severdl egg water temperaure. Shapovalov and
po,;ets or nests) by turning on her Taft (1954) reported that egqs usually

sido inl reetdly flexing her body hatched in 35-50 days at. the
inl t- il to force aravel and fine temperatures prevailinq in Waddel I
",Jiinonts into the wter (-oI, mn; these Creek, California; in hatcheries they

4
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reported hatching in about 38 and 48 associated with the period of maximum
lays at average ternperatIres of 110 stream temperature and minimum stream
ind 9 °C. Laufle et dl. (1986) flow. The fry fed lightly and grew
reported that 86-101 days were little during the rainy season
required at 4.5 °C. (December-February) but grew rapidly

in March. Rising water temperature
Coho salmon larvae start emerqing and abundant food were associated with

roin the gravel 2-3 weeks after the increased feeding and growth.
hatchinq, and continue to emerge for
an additional ?-7 weeks (Shapovalov Coho salmon stay in freshwater
and erridn 1940). The larvae haVe d for d few weeks to 2 years, depending
,arge yolk sac, which they absorb on area (Scott and Crossndn 1973). In
while they are still in the gravel. Cal ifornia, most of the fish migrate
The imrvae are initially photo- to the ocean in April and May, about a
negative, but become photopositive dS year after they emerge from the
they dQprodch energence (Dill 1969). gravel. A few migrate as age 0 fish,

but contribute few or no fish to the
adult population (Shapovalov and Taft

, fy and Smolts 1954). Migrating fish (mean fork
length, 103-117 mm) move downstream in

Coho salmon fry usually emerge schools at twilight and at night.
from the gravel at night from March
to May. The fry move to shdllow In some areas of the Pacific
gravel-bottomed areas near the banks northwest, coho salmon fry rear in
of the stream, where they form estuaries. In southeast Alaska
schools. 4s the fry grow, they (Porcupine Creek-Steamer Bay Estuary)
disperse upstream and downstream and coho salmon fry entered the
select and defend a territory, often stream/estuary ecotone (salinity 8-25
in relatively deep pools with ppt) in spring and reared there during
overhanging logs (Shapovalov and Taft summer, growing faster than in
1954). In summer, coho salmon fry freshwater areas upstream (Murphy et
prefer a ,itre of different types of dl. 1984). Most fish moved out of the
pools and I'fles with lurge woody estuary area to upstream freshwater
debris, undercut bdnks, overhanging areas to overwinter. In Carnation
"eqetation, glides, averaqe water Creek (Vancouver Island, B.C.) coho
tenperat ires of 10 to 15 °C, dissol4ed fry entered the estuary (salinity to

- oxygen neIr Idt irtion, and riffles ?0 ppt) in spring and reared to fall,
with little sediment (Reiser and having high rates of survival and
-jornn 1979; "schaplinski 1982; Murphy qrowth (Tschaplinski et al. 1982). In
et a . 1984). In winter, juveniles fall, most fish emigrated seaward

" prefer larqe Idinstream, backwater, with the first seasonal freshets.

f and scondary channel pools containing Coho fry that reared in the estuaries
larie wo,)dy debris, and undercut banks contributed to the populations of
,nd debri; aI)nq riffle margins spawning fish which returned to the
(- 4irphy et aI. 1934; Cei'etz et al . systems.
S19'6).

Coho salmon fry undergo a
4 in)j alimo)n 7r y beqin feeding as characteristic transformation from

-,o-)n a thief r rie from the qravel, parr to smolts before they migrate to
I nI qr )v r 1  I IV. :n Cjl iforni , the ocean. Distinct morphological,

in ,]i and August, fry physiological, and behavioral changes

I ','1 inito deen D)oo(, where feeding accompany this transformation (Hoar
,a -n id, anl qrowth rito decreaoed 1976; Folmar and Dickhoff 1980). The

h1jn.,I l v ind Taft 1954) The onset of smoltification and migration
( i.", ( der-esmoed qrowth of fry was is associated with fish age and size,

:.....



and environmental conditions -- believe thdt hiqh Seas navigation is
primarily increasing day length and innately controlled, and that the role
, ater temperature (Wedemeyer et al. of extrinsic environmental factors
1980). The characteristic changes increases in importance as the salmon
associjted with smoltification dnd approach their home estuary (Brannon
miqr'ation are revers'ble if coho 1981). Orientation in the ocean is
salmon ire prevented from entering believed to involve magnetic dfnd
sewter _ and McLain 1970; Woo celestial information, interpreted by
et al. 1973). the inndte latitudinal ind cdle)nddr

senses of the fish (Brannon 1981;
Ocean Residence Quinn 1981). The length of day, rate

o cnof change in day length, sun position,
The oceanic Tiqrdtion Patterns and light polarizdtion are smuqested

d ril ocean harvest distributions of cues. Nearshore mniqrdtin mjy in
aiu'.t coho sdlmon along the North enhanced by onshore wi&d thdt
'mericdn Pacific coast, as judged by concentrate river water close to
recoveries of marked smolts and coded- shore, where olfactory cues further
wire tags (Figures 3 and 4), indicate guide the salmon (Banks 1969).
thdt coho salmon remain closer to
their river of origin than do chinook Survival
salmon, but may nevertheless travel
several hundred miles. For example, Survival of coho salmon varies by
marked coho salmon from Waddell Creek, area and year. At Waddell Creek ,
California, were caught 322 km to the California, the estimated survival was
north (Taft 1937), and others have 1.16% to 1.56% from eggs to smolts,
been captured as far as 1,930 km from 0.98% to 7.72% from smolts to adults,
their point of origin (Laufle et a]. and 0.02% to 0.30% from eggs to adults
1986). Coho salmon are pelagic and (ShapOVdlOV and Taft 1954). Murphy
reddily move and disperse from one (1952) developed a method for
marine area to another (Frdidenburg et estimating survival of coho salmon in
al. 1985). - Along the California California during their last year of
coast, coho salmon probably remain ocean life. The applications of his
within the limits of the Continental method to coho salmon counts (1939-50)

' - Shelf or within about 160 km from at Benbow Dam Counting Station (South
shore (Shapovalov and Taft 1954). Fork, Eel River) yielded estimates of

third-year survival of 16% to 57%.
Adult coho salmon usually spend Jensen and Hyde (1971) modified them., groin

two growing seasons at sea before they method for situations where the sex
return to freshwater to spawn. At ratio was other than 1:1. The
Waddell Creek, California, Shapovalov Washington Department of Fisheries
and Taft (1954) found that the fish predicted an average production of 75

* returned either as precocious males smolts per female coho salmon (Laufle
(16% of run) in the season after et al. 1986). The prediction applied
downstream migration (i.e., after one only to 3-year-old fish that spent P
growing season in freshwater and one years at sea south of central British
in the ocean), or as females and males Columbia.
(84% of run) in the second season

O after downstream migration (after one
growing season in freshwater and two GROWTH CHARACTERISTICS
in the ocean).

In California, coho salmon
Factors that influence the return migrate to the ocean at age 1 and

Of adult Sdlmonids to their natal return to f resh water either as
streams are among the least understood precocious males in the season after
facets of salmon biology. Biologists downstream migration (age 1/1 -- one

- " .
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Figure 4. North-sou~th ocean harvest distribution of coho
salmon stocks if) ocean fisheries, based on recoveries of
coded-wire tags. This figure is meant to show the extent
of north-south overlap in stock distributions and does
not represent east-west distribution. The width of each
bar indicates the importance of the harvest in each area
to a stock. Question marks indicate where harvest dis-
tribution) is Uncertain (Fraidenburg et a]. 1985).
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growing season in freshwater and one Table 1. Annual ocean commercial

in the ocean) or as femdles and males (troll) and sport catch of coho salmon

in the second season dfter downstream (thousands of fish and thousands of
migration (age 1/2 -- two growing pounds) off California (PFMC 1986).
seasons in the ocean). (An alternate
method of expressing these ages yields
2. and 3,, where the integer is total
age dnd the subscript is year of life Catch by
at outfiiqration.) commercial

trolling Sport catch
In California, coho salmon

average 10.3 to 11.7 cm FL at
V- outnigrdtion. The fish average 40.6 Year Numbers Poundsa Numbers
92 cm at age 1/1 (all males), 64.7 cm at

age 1/2 (males), and 63.9 cm dt age
1/2 (females) when they return to 1976 622 2,844 58

spawn (Shapovalov dnd Taft 1954). 1977 45 283 14
1973 316 1,295 41

THE FISHERY 1979 184 1,198 15
1980 50 302 21

Coho salmon are consistently 1981 84 477 9
cdught along the California Coast from 1982 92 552 26
the Monterey Bay area to Oregon. 1983 60 266 23

ro Trolling in ocean waters is the only 1984 47 349 19

form of commercial fishing permitted 198 5b 11 81 15
in California. Gill netting WaS

-f..'- pernitted in the Kiamath dnd Smith
rivers until the edrly 1930's and in bDressed weight.
the Sacramento River until 1957 (Fry Preliminary.
1977). Sport fishing for salmon is
pernitted in the ocean and in river
systems that have d slmon run. The Pacific Fishery Management
However, parts of some river systems Council manages coho salmon as a unit
and some tributaries are closed to in a region extending from Leadbetter
salmon fishing. Point, Washington (about 40 km dbove

the nouth of Columbia River), to
Coho salmon provide an extensive the U.S.-Mexico border. The irea is

commercidl and sport fishery along the referred to a' the Oregon Production
California coast (Table 1). Alonq the Index (OPI) dred. Coho salmon 'in

Pacific coast (California, Oregon, the 0PI ared, which originate in the

Washington) in 1976-85, nearly 13% of Columbia River and in Oregon and
the estimated total coho salmon catch California coastal streams and
by trolling and 4% of the sport catch hatcheries, are intermixed in the
were caught off Cetlifornia (PFMC ocean and contribute to fisheries off
1986). The average ex-vessel valie of the southern cod''t of Washinoton dnd
coho (expressed in 1985 dollars) the coasts of Oregon and California.
ranged from $3.12 per pound in 1q79 to Most of the production of coho salmon
$1.57 per pound in 1985, dnd the in Cal iforo ia is from hatcheries,
annual dressed weight valie of the which produce ahout I mi I lion of the
catch rdnged from $3,276,000 to 63 mill ion juvenile coho salmon
$125,000 (PFMC 1986). The ocean sport produced annually in hat.:heries in the
fishery effort (number of dnqler OPI ared ('r. enley 1985).

', trips) was 185,600 in 1985 and 1?3,600
in 1984, dnd averaged 242,200 in 1971- Coho salmon fisheries in
76. Ca! iforni dod Dremion (south of the
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intensity of feeding (as measured by ENVIRONMENTAL REQUIREMENTS

percent stomach fullness) increased
fir coho salmon from May to September. Temperature

Peterson et al. (1982) found that the
major food of juvenile coho salmon In California, coho salmon

along the Oregon Coast was the USually migrate upstream when stredmf
euphausiid T. spinifera, hyperiid flows increase and water temperatijres
amphipods, and -shes. The diet are 4-14 °C, and spawn when

overlap between juvenile chinook and temperatures are 6-12 °C (Briggs 1953;
cohO salmon was also high. Shapovalov and Taft 1954). Coho

salmon prefer cold water; 25.8 oC is
Mortality of coho salmon may be their upper lethal limit (Table 2).

high during emergence and downstream Godfrey (1965) reported that ':oho
oiqration. Shapovalov and Taft (1954) salmon were cauqht in the ocean at
sqqpsted tndt the factors responsible water temperatures of 4-15.? oC.
for losses after the fish emerged in Emmett et al. (1986), who determined
Waddell Creek included predators, food of juvenile coho salmon in the
drying stream channels, and disease, ocean from fish caught in a purse
They stated thdt high wdter seine, indicated that feeding ind

temperatures, pollution, and lack of water temperdture 'fay be related. The
suitable food also caused losses in number of juveniles captured wa'-

other California streams. Predators smallest and the percentaqe of fish
In California streams, other than with empty stomachs highest when
fish, included garter sndkes and the surface water temperatjres had

American dipper, Civilus mexicdnus. increased and averaged 15. ok.

In west coast areas, coho salmon are

. attacked by ldmpreys and preyed on by
larger coho, cutthroat trout (Salmo
clarki), steelnedd, Dolly Varden Coho salmon spawn in 0. 1-0.54 m

(Salvelinus Mlmd), squawfish, and of water in California (Briggs 1953;
sculpins. Kingfishers, loons, Buck and Barnhart 1986). As the fry

mergdnsers, and other birds and small grow they move into orogressively
mammals sometimes eat juveniles (Scott deeper riffles and pools (Table 2).

and Crossman 1973). High seas
predators of salmon are seals, sharks, Velocity
sea lions, and other salmon.

Water velocity in coastal streams
Production of juvenile coho may exceed the swimning tbility of

salmon in coastal streams varies with migrating coho salmon during storm
stream and year. Annual production runoff. Adults can migrate at water
rate i'l three Oregon streams for 4 velocities of 2.44 m/s (Table 2) but
consecutive years averaged about are retarded at velocities of 3-4 m/s

9 q/m2  per year (Chdpman 1965). (Reiser and Bjornn 1979). In Cali-
Monthly production was 1.9-2.8 g/m2  fornid, coho salmon spawn i0 wdtpr

after emergence, declined to 0.2-0.3 moving at velocities of 0.18-0.76 m/s

g/m z in winter, and then increased to (Briggs 1953; Buck and Barnhart 1986).

0.5-0.6 g/m z  before emigration.

Biomass averaged 5-12 q/m" just after Dissolved Oxygen
emergence, and then declined and
remained at about 2-4 g/ml until Dissolved oxygen (DO) concentra-
emigration of smolts the following tions are important to all life stdQpS
spring. Monthly coho salmon of coho Salmon. When DO was of

production in a California stream from 5 mg/L, the incubation period was
June to October over a Span of 3 years Tenqthened and newly hatched fry were

averaged 0.05 g/m2 (Burns 1971). smaller than average (ShumWdy et al.
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'a0'e ?.Preferred hjbi t requ irCenents for coho salmnon in streaMS (Reiser afld
-3join 1979).

Viri dbl? Vdlue mnd unit,

- tre
A4~ -\j* nliqrjtln iD,;trex1' 7 .? - 15.6 0C
',a iwn n 4.4 - 9.4 0C
incibji* io 4.4 - 13.3 0JC
ooer' lethdl ?5.8 ac

Preferreo r inq-e 11.8 - 14.6 aC

A 2 eoto
i Ti flmrjt101 LIJOtred[m (mninum) 0. 13 m

Ijwn Ino (1ji n imUrm) 0. 18 m
% i 0 f ish ( pref er red) 0.30 - 1.?? m

60 )f riffle should be sujbrerqed)

Prt~ velic it y
4,1,4t rtiqration upstredm (maXimnum) 2.44 rn/s
:pwn F) g 0.31 rn/s
qe, 0 fish (preferred) 0.09 - 0.30 rn/s
-, f le veloc i ty 'For rearing 0.31 - 0.46 rn/s

-',Ml veloc i ty for rearing 0.09 - 0.24 rn/s
2 dj " swimming sweeds

~ru i ;- i nq 0 - 1.04 rn/s
'js t ii ned 1.04 - 3.2?3 rn/s

'S dartinq 3.23 - 6.55 rn/s
!nvertebrdte_ food organisns 0.15 - 1.9? rn/s

isled oxyqen
Wpiqht qdin in fry Stage (4-9 mg/'-) 70% - 100% gain in 19 -28 days
Fod conversion (9 rng/L MdXifum tested) 4 - 9 rng/L
Liveri ie swimminq speed (TaXimum) 100% Sdt~jrdtion
: or.ihajt100 Neat- saturation ( 5 mq/L)

Soaco (droda)
Averdge size of redd 2. 8 mi
Pprirnended areai per Spawning pdir 11.7 m;1
Yedr 1+ fish ?.4 - 5.5 rn-/fibh

>,itstrdte size

101,w0 ;nq 20% fine sediment
6.4 mm in riffle suibstratP

t lodd '25 mg/1L preferdhle

Co v'~ rGood o)verhead Ind submerged
~ ff I P nno I rai d:
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1964). SustLai ned swi-n'n01p speeds of t ood utpp I i e Cot'dure and Kp I I
juveni Ie coho ;d linoni -.~'edoced when PI 1Be I~ 19/ 1)
W~ wds 7 nq /'. or be !;v 1 t 10 -_O 0c
(Odvis et al. 1963). In Waddell Ite Factors
Creek , Cal iforni j, ox vq-"~i sat,irdtiOfl

Wads- islifl d bove 3i', C Isri nq ddulIt -i sh habitat i s continuously
.i qrd ti on ( Shapov I .v jinIif ft 1954 ). being destroyed or degraded by Many
High dissolved oxyqen c,)ncontrdtions types of developments and ndtirdl
ire also imlportanlt for f ish gro)wth Cau5ss. Human ac t iv it ies Such as
(Table 2). t imber harvest, livestock grazinq,

mining, road construction, urbdniza-
Substrate tion, dnd water and harbor development

have adversely affected salmon habitat
Substrate Particle size is impor- ( Prqer 198?). SalImon stocks

tdnt for coho Salmon S )aW!1;1ic dnd egg throughout the Pacific Region have
incubation. Reiser dnd -3jornn (1979) declined dramatically because Of these
reported thdt gravel 1.3-10.2 cm in activities and overfishinq.
diameter was, acceptable dS coho Salmon
spawning substrate. Productive redds State, Federal, and private
in Prairie "reek drdindqg-, California, agencies are developing and using a
were in gravel of 3.8-1?.7 cm (Briggs number of restoration and enhancement
1953). Spadwning coho salmon in progrd!ns to increase Salmon stocks.
Trinity River, Califorriia, preferred Current knowledge of how management
qravel1 of 7.5-15.0 cm that was usually practices on forest and range ladsd

20% embedded (Buck and Barnhart influence the habitat requirements of
1986). Mlost redds were within 10 mn of Salmon dnd trout, the effects Of vani-
cover dfld half were wiln;oi 5 m. ous land uses on this habitat, and

methods for restoration and enhance-
T - rbidi -ty ment of habitat was compiled by Meehan

(1979). Information on improvement of
Tjrbidity can interfere with all aquatic habitat inventory techniques

life stap,-s of salmoni,1s. Turbidities Was Summfiarized by Armntrout (1982).
of 4.(I00-mif_ cause salnoniids to ceaSP Current methods and techniques for the

% -ov in c-, Ind levels Of 80-400 mq/' dtrC rehdbi litation of habitat used by
co)nsilered detr irnentalI (Bell 1973). anadromnous salmonids Was compi led by
',tredll5 with turbiditie-s of 25 mg/c, Hassler (1981, 1984). Methods to

S.shouild provide good1 fish habitat e!valuate habitat rehabilitation pro-
(Table ?. Pro Ioinq,-l ~po s ure to0 jects were developed by Buell (1986).
hiqhly turbid Water nda/ Cause thick-
ening of gill lame Ilae, clogginq of Resource managers need to con-
gills, curtailIment of feeding, and sider the seasonal habitat require-
avo0idaince of areas by fish (Cordone ments for juvenile coho salmon when
and Kellecy 1961; Bell1 1973; Reiser and assessing land and water development
gjornn INN9). Coho Salmon fry (30-65 plans. Productive suwmmer habitat,
iro long) subjected to chronic turbidi- Such as small estuaries, may enhance
ties of 25-50 mgI showed gill-tissue winter survival of juvenile coho
damaige after 3-5 days exposure, and Salmon by producing fish in good con-

9arowth~ Was reduced at turbidities of dition. The relation between over-
only 25 nq/i_ (Sigler et al. 1984). winter survival and fish body lipid

%Silt deposits are more damaging than content indicates that energy stored
%silIt suspended in the Water column, in body fat in fall contributes to
%The deposits can restrict oxygen flow higher winter survival (Mason 1976).
Nto eggs and fry, trap fry trying to Clearcut logging has been shown to

emerge, reduce the quality of spawninq increase stream productivity and
hab itadt in other ways, and dpstroy salmonid standing crop during summner

.~~ . .5 ..5. . . . . . .
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(%Iur~hy -id Hdll 1981); however, these thdn and independent of those of
-r~e niy be null Iif ied if winter streamn fry CTschdPlinski 198?). The

ijhitdt is adversely affected. estudries cdn thus produce ldrqe,

fdSt-growinq fry, reqdrdless of
Coho sdlmon fry in estuaries are upstream events, which contribute to

re!ijiiely unaiffected by events occur- the adult stock. Practices h.~ich flady
-irnq Jipstredm',. The fry have rdteS Of destroy or diter estudrine habi tdt

qrVUWt 1 dfld survival thdt are better should be avoided or minimized.
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