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ABSTRACT: Steelhead spawning timing in the mainst em and tributar 
ies of the Clearwater Ri ver was monitored from 1973 t o 1980. Gen
erally, spawning begins in Janu a ry and last s until late June with 
mos t tributari es peaki ng i n Mar ch and April, and the main river 
peaking in earl y Ma y . Th e spawning timing in the t r ibutaries is 
more protracte d whe n compared to th e main rive r which is sharply 
peaking . Spawning genera lly occurs in the spring, well after the 
ma jor annual freshets of No vember through February . It is sug
gested that this spring spawning timing is an adaptation to avoi d 
egg l oss caused by streambed scour, and to e l i minate competition 
with salmon spawners. Commencement of spawning co inc ides with 
springtime dec li ning streamflows and increasing water 
temp e ratur es . 

Spawning escapeme nts in the Clearwate r Ri ver have increased stead 
ily over the study per i od, due mainly to r educ tions in the 
Quinault Tribal commercial gil l ne t fi shery cat ch at Quee ts , and 
possibly due to an ove rall improvement in l ogg ing road construc
ti on and maintenance pract i ces in the water shed . 

The l argely ind i genous na tive steelhead spawning populations of 
th e Clearwater Ri ve r ma y also be in flu enced by straying adults 
r e t urn ing from extens i ve hatchery smol t plants in the Qu ee ts and 
c los ely adjoining rivers. This paper could provide background 
data for future comparis ons bet we en pre- and post-hatchery plant 
spawning populations. 

Wild winter - run steel head are an important r ene w
able natural resource base for several small com
munities along the western coast of the Ol ympic 
Peninsula . They provi de several months of ou t 
door enjoyme nt for sportsfishermen , income for 
local businesses, and a commer c ial fishery f or 
several Indian tribes . Over the pa s t 8 years 
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s t ee l head spawning counts on the Clearwater River 
in J e fferson Co unty hav e been conducted to do c u
ment spawning population size and annual varia 
ti ons in abundance, timing, and distribution . 

I have become concerned about the high level of 
hat chery st ee lhe ad smolt plants being made on 
several Ol ympic Pe ninsula coasta l rivers, by both 
the State and l oc al Tribal entities. This is 



occurring on the Queets, Quinault, Hoh, and Quil
layute Rivers; where each spring, plants of 
50-3 00,000 smolts per river are made. It is 
apparent that these fish have a h i gh degree of 
wi t hin- and between-river straying (Larry 
Lestelle , Quinault Fisheries and Jim Jorgenson, 
Hoh Fishe ri es pers. comm.) , and may be inter
breeding with the wild strains of similar spawn
ing timing. In the long-term, spawning timing, 
growth, and survival of wild fish could be 
changed with a continued pol i cy of ha t chery smo lt 
planting. Recent research by the Washington 
State Department of Game on the Ka lama River 
(Chilcote 1983) indicates that hatchery/wi ld 
crosses on t he spawning beds result in a lower 
survival of offspring, when compared with wild/ 
wild crosses . At thi s po int in time the spawning 
popu lati ons in the Clearwater River system are 
still dominated by the ind i genous native strains; 
and therefore I felt it would be a good time to 
present this steelhead spawning timing data on 
wild Clearwater River stocks, for it may be use
ful in determining the hatchery influence in the 
future. 

It is also my intention to discuss how steelhead 
may have adapted t o a late spring spawning timing 
to avoid th e streambed scour which is character 
istic of fall and winter streamflow periods. 

METHODS 

During the winter-spring period (January through 
June) of 1973 through 1980, steelhead spawning 
redds were su rv eyed and counted in the lower 
mainstem and selected tributari es of the Clear
water River, The Clearwater River, a tributar y 
of the Queets Rivers is located approximately 
40 kilometers south of Forks, and east of High
way 101 (fig . 1) . In general, mainstem surveys 
were carried out by viewing spawning redds from a 
helicopter, and tributary counts were determined 
by foot surveys. An ave ra ge of six aerial counts 
and five foot counts of each index area were made 
per year . 

Each mainstem count consisted of a helicopter 
flight from the mouth of the Cl ea rwat er River to 
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Figure 1. Location of the Clearwater River basin, and tributary 
and mainstem steelhead redd survey index locations. 
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Stequaleho Creek mouth, covering about 36 kilo
meters. This standard index area was broken into 
five subsections, which were areas designated 
between tributary mouths and bridges. The sec
tions were as follows: · mouth to Morrison's 
Bridge, Morrison's Bridge to Hunt Creek , Hunt 
Creek to Gross Bridge, Gross Bridge to Goodyear 
Bridge, and Goodyear Bridge to Stequaleho Creek 
( fig. 1). The helicopter would fly at an alti
tude of 30-100 meters above th e water surface, 
always traveling in an upstream direction along 
the west edge of the river . Each full sized nest 
or combination of nests that was judged to con
stitute one female's digging was counted as one 
redd. Over all, there was an average o f 1.2 
nests per redd. Survey timing was separated by 
about 2-4 weeks, depending on the weather . On 
each survey, all fresh and complete (larger than 
1 m 2 in are a) redd s were counted. There was a 
danger of recounting redds from previous surveys; 
however, care was taken to minimize this as a 
serious source of error. 

The tributary foot surveys were carried out in 
the upstream direction by a person walking in the 
creeks. Surveys were conducted during 1978, 
1979, and 1980. Ind ex sections were established 
on representative streams, and these sections 
were walked severa l times over a spawning season . 
Ind ex sections covering a total of 22 kilometers 
were established on five different tributaries. 
These tributaries were West Fork Miller Creek 
(4.0 km) , Stequaleho Creek (2. 7 km), Solleks 
River (2.2 km), Snahapish River (8 . 5 km), and 
Shale Creek (4.2 km) (fig . 1). On each succeed
ing survey, newly co unt ed r edds were marked with 
colored plastic ribbon to avoid duplication of 
counts on future surveys . 

A supplemental experiment was conducted du ring 
the 1974-75 winter season to determine changes 1n 
streambed elevation from summer to midwinter and 
fr om midwinter to th e following summer . We were 
interested in knowing the degree of streambed 
scour over a winter season , to give some measure 
of potenti a l redd loss. Net streambed scour and 
deposition rat es were est imated by a survey tech 
nique descr ibed by Cederholm ( 1972 ) . Wood bench
marks were establ ished on each stream embankment 
at each of 39 c r oss sect ions. A c r oss sect ion 
was located every 150 meters, with nine or ten 
cross sections on each of four spawning tributar
ies. The c r oss sections were not always located 
at potential spawning sites, they were meant as 
an index to streambed stability . The progression 
of cross sections always started at the tributary 
mouth and proceeded upstream. The tributar ies 
examined included Stequaleho Creek , Christmas 
Creek, Hurst Creek, and Shale Cr eek . Elevations 
were established using standard land surveying 
techniques; using a rod, level, and measuring 
tape . 

Water temperature was recorded at the mouth of 
the Clearwater River with a Partlow (mode l FRHTT) 
cont inuous recording thermograph. Stream dis 
charge was re co r ded at a point 24 kilometers up 
from the mouth, at Goodyear Bridge. Standard 
stream gaug ing techniques were used to estimate 
streamflow. A Fisher-Porter punch-tape recorder 
was used to re cord stage, and a current meter was 
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used to measure water velocity. The streamflow 
records are rep ort ed in Larson and Jacoby (1976), 
Larson and Jacoby (1977) , Abercrombie e t al . 
(1978), and Abercrombie et al. (1979). 

RESULTS 

Over the course of eight spawning seasons (1973-
80), 52 helicopter surveys were conducted on the 
main rive r index area. During thes e surveys a 
t otal of 2,234 redds was counted (table 1) , with 
the lowest total annual count in 1974 (45) and 
the highest annual count in 1980 (629) . 

In most years, the peak count occur red on or near 
th e first or second we ek of May . The two notab l e 
exceptions were in 1975 when th e peak was lat e 
(June 7), and in 1978 wh en it was early (April 
29). On most years, few redds were counted until 
April, however some r edds were noted as early as 
January . Du e to frequent freshets and th e lack 
of algae on the substrate during the winter and 
early spring, it was difficult t o ensure that all 
the spawning activity was detected. Although no 
surveys wer e conducted after June 27th, it 
appears that spawning in the main river is 
essentially ove r by the e nd of June. The general 
trend was that major spawning activity would 
begin in April, peak in May, and be over by the 
end of June (fig. 2). 

A total of 68 separate foot surveys for count ing 
r ed ds in the tributari es was made in 1978, 1979, 
and 1980 (table 2). 

The timing of tributary spawning varied widely 
between streams . Generally, major spawning 
activity was spread over a longer period of time 
than in the main river ( fig . 3) . Spawning activ
ity in most tributaries peaked prior to peaking 
in the mainstem, and spawning activity was noted 
as early as January and as late as June . Spawn
ing activity in Stequaleho Creek and Solleks 
River conti nued strong into late May, while the 
activity was earlier in Shale and West Fork 
Miller Creeks . Spawning was intermediate in tim
ing, in the Snahapish River with the peaks 
usually occurring in March and April . 

During the winter of 1974-75 the changes 1n 
streambed cross -sectional area (i . e . , scour and 
depositon) in four steelhead spawning tr ibutaries 
were measured. There was a tota l of 38 cross
sectional surveys made at three different times: 
September 1974, February 1975, and June 1975; and 
during this t ime scour was the maj or streambed 
change between September 1974 and February 1975, 
while deposition was the major ch an ge between 
February 1975 and June 1975 . Between September 
1974 and February 1975 there was 3. 7 times more 
scour (246 . 6 m2) than deposition (65 . 8 m2) on 
the four study streams . All four streams had 
more scour than deposition. However, between 
February 1975 and June 1975 there was 3 . 5 times 
more deposition (136 . 3 m2) than scour 
(39 .1 m2). Three out of four streams had more 
deposition than scour, and the fourth (Christmas 
Creek) had nearly equal amounts of scour and 
deposition (table 3 , fig. 4). 



Table 1-- Mainstem River steelhead redd counts , 1973-80. 

Hunt Ck. Gross Goodyear 
Survey Mouth to Morrison's to Bridge to Bridge to 

Date Morrison's Bridge to Gross Goodyear Stequaleho 
Bridge Hunt Ck. Bridge Bridge Creek 

03 / 15/73 0 8 8 1 9 
04/06/73 8 8 12 6 11 
05 / 04/73 s 3 16 12 27 
05/21/73 s 19 17 8 13 

03 / 08/74 0 0 0 0 0 
04/13 / 74 0 0 0 0 0 
04 / 24/74 0 0 0 1 3 
04/29/74 1 1 0 2 s 
05/06/74 3 0 2 8 9 
05/15/74 1 1 1 1 2 
05/31 /74 0 0 0 1 3 

03 / 05/75 0 0 0 0 0 
03 / 24/75 0 1 0 1 4 
04 / 04/75 0 1 1 3 6 
04 / 15/75 1 2 s 4 7 
OS/ 10/75 3 4 6 s 6 
05/25/75 4 14 17 25 27 
06 / 07/75 6 21 14 29 33 
06/27/75 2 0 0 0 2 

01/31/76 0 0 0 0 0 
03/13/76 0 0 0 0 3 
04 / 05/76 l s 0 2 4 
04 / 22 / 76 s 1 4 7 4 
05/06/76 8 2 s 10 8 
05/11 /76 2 3 0 7 4 
05/18/76 s 7 s 12 10 

04 / 02/77 l s 2 s 
04/16 / 77 s 10 8 11 27 
04/ 2 7 / 77 10 20 13 31 24 
05/06/77 13 26 18 23 48 
05/18 / 77 15 34 18 12 21 
06 / 06 /77 7 9 6 l 10 

01 / 30/78 0 0 0 l 3 
02 / 24/78 2 2 0 0 2 
03 / 14/ 78 2 2 0 2 s 
04 / 04/78 s s l s 6 
04/ 12 / 78 s 14 7 20 34 
04/ 29 /78 l 7 20 l 7 32 64 
05/17 /78 3 21 s s 6 
06 / 06/78 3 6 6 3 12 

03 / 14/ 79 0 0 0 0 0 
04 /0 2/ 79 2 4 2 9 7 
04/20 / 79 6 3 3 4 16 
05/09/79 14 11 22 19 35 
05/18/79 s 10 12 8 25 
06 / 23/79 3 I I 2 

02 / 12 / 80 0 0 0 0 0 
04/07/80 12 7 2 7 15 
05 / 01 / 80 48 36 22 15 53 
05/08/80 41 44 42 38 108 
05/31/80 l 7 21 23 12 47 
06/19 / 80 0 3 9 2 5 

Surveys 
N = 52 292 407 348 407 780 2 , 234 
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Table 2--Tributary steelhead redd counts , 1978-80. 

1978 

Index 
Stream length January February March April May Total 

( km) (20- 31) (16- 24) (13 - 21) (17 - 28) (22 - 30) 

Stequaleho Creek 2 . 7 1 2 8 15 2 28 
Sollecks River 2.2 0 0 8 8 5 21 
Snahapish River 8 . 5 3 6 18 28 0 55 
Shale Creek 4 . 2 7 11 6* 3 0 27 
West Fork Miller Creek 4.0 2 4 0 l 7 

Total 21.6 11 21 44 54 8 138 

19 79 

Index 
Stream Length Mar ch April May June Total 

(km) ( 19-23) (16 - 25) (14- 17) (13- 19) 

Stequaleho Creek 2.7 7 7 6 3 23 
Solleks River 2 . 2 10 6 l 17 
Snahapish Riv er 8.5 8 2 6 l l 7 
Shale Creek 4.2 3 2 2 l 8 
West Fork Miller Creek 4 . 0 3 4 2 0 9 

Total 21.6 21 25 22 6 74 

1980 

Index 
Stre am Length February March April May June Total 

(km) 

Stequaleho Creek 2. 7 0 11 14 7 0 32 
Solleks River . 2.2 0 l 5 22 2 30 
Snahapish River 8 . 5 0 16 17 6 4 43 
Shale Creek 4.2 0 0 5 5 0 10 
West Fork Miller Creek 4 . 0 2 2 3 3 0 10 

Total 21.6 2 30 44 43 6 125 

*Expanded fr om half the study section. 
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Table 3--Changes in streambed cross -sectional area expressed as scour and fill 
(m2), during 1974-75. 

September 1974 - February 1975 

Stequaleho Creek Christmas Creek Shale Creek Hurst Creek 
Cross 
se c tion scour fill scour fill scour fi 11 scour fi 11 

1. 0.93 0.44 0.86 1.49 1. 81 0 .14 18.50 13.50 
2. 0 .56 0.00 1. 77 0 .14 0.35 0 .23 44.25 35.75 
3. 2.39 1.07 0,67 0 .47 0 .14 0. 16 30.25 00.00 
4. 1. 28 0 . 37 0.65 0.00 1. 72 1.46 21. 25 00 . 00 
5. 1. 6 7 0.49 0 .40 0. 16 0.53 0 .42 12. 75 00.00 
6. 0.84 0 . 00 1. 07 0 .00 1. 74 0.00 5.25 4.00 
7. 3.30 0.49 1.16 0 .00 0 . 30 1.44 26 .50 0 .50 
8. 1. 77 0.05 0,84 0.07 4 . 51 0.49 25.25 1.00 
9. 1. 02 0 . 05 o. 74 0 .09 0 . 79 0.00 20. 50 0.80 

10. 0. 35 0 .53 8.00 0.00 

Total 13. 75 2.95 8.50 2.95 11. 89 4.34 212.50 55.55 
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Table 3 (cont ' d) - Changes in streambed c r oss - sectional 
as scour and fill (m2) , duri ng 1974 - 75 . 

ar ea express e d 

l. 
2 . 
3. 
4. 
5 . 
6. 
7. 
8. 
9. 

10. 

Total 

8 
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1.12 
1.02 
1. 65 
0.00 
0 .16 
1.42 
0.12 
0.05 
0 .14 

5.67 

Febru ary 1975 - June 19 7 5 

1.46 2 . 62 0.42 0 .32 0 .40 15. 25 
0 .00 0.09 0.51 0 .40 0.84 3.50 
2 .14 l. 51 0 . 09 0.74 0 . 00 0.75 
1. 70 0 . 05 0.40 0.60 0.30 a.so 
2 . 74 0 .1 2 0 . 86 0.09 0.47 0.00 
0.09 0.05 o. 74 0.05 0. 58 1.50 
3. 74 0 .14 0.33 0 . 05 0.33 3.00 
1.14 0 . 00 0.28 0.49 2. 44 0 .25 
1.05 0 . 70 0.21 0.07 0 . 58 0.50 

0.07 0 . 74 o.oo 

14.05 5.34 4 . 58 2.81 5.94 25. 25 

Clearwater River Wild Steelhead Spawning 
Densitie~ in the Mainstern and in the Tributaries. 
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Figure 3 . Mainstem Cl ea rwater River and mean tr ibutary steel-
head redd counts, 1978-1 980. 
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Figure 4. Streambed cross-sectional changes in Stequaleho, 
Christmas, Shale, and Hurst Creeks, 1974-75 . 

From 1974 through 1978 there wer e 28 indivi dual 
storm peaks between the months of September and 
February, t hat exceeded 40 m3/sec discharge 1n 
the Clearwater River; and on l v five s imilar mag
nitude storms after February . This storm flow 
pattern indicates how few storms occ ur during the 
steelhead spawning seas on (January-June), and 
par t icularly the mainstem spawning season 
( April-June), compared to the salmon spawning 
season (August-January) (fig. 5) . 

During the 1975 and 1978 seasons the main river 
spawning peaks occurred later and earlier r espec
tive ly, than the average of the other 5 ye ars 
(f ig. 6). In 1975 the spring water temperatures 
were colder than in 19 78. In that year the 
spri ng water temperature did not rise above 7°C 
[midpoint re commended water temperature for 
steelhead spawning, Reiser and Bjornn (1 979 )] 
until April 10. While in 1978 the water tempera
ture r e ached 7°C on or before March 16. Pe ak 
timing of spawning in these 2 years is separated 
by 39 days, which compar e s r e as onably well wi th 
the 25-day difference in achi evement o f the 
midpo int recommended spawning temp e rature between 
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the 2 years (fig. 6). River entry timing through 
the fishery at Queets was no t different in 1975, 
when compared to other years (Quinault DNR 1982). 

During the period of 1974 through 1982 ( nine 
spawning seasons) there has been a trend t oward 
larger wild steelhead spawning es ca pements in the 
Clearwat er River (Larry Lestel le, unpublished 
da ta ) . These increased esc apeme nts have fol l owed 
a general dec rea se in the Queets River Tribal 
g ill net cat ch of wild steelhead, and a ge neral 
increase i n t o tal Queets River run size (Quinault 
DNR : fig . 8). The runs were low in the middle 
70's and appear to be about twice as high in the 
late 70 's and early 80 's. 

DISCUSSION 

Main river and tributary spawning occurs princi
pally between January and the end of June, and 
this ac tivity peaks in April and May. This 
spring spawning timing is fairly typical of 
rivers along the Olympic Peninsula coast, For 
example wild steelhead in the Calawah, Sol Due, 
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Figure 5. Clearwater River and tributary's steelhead redd counts 
compared to four years (1974-78) of streamflow records. 

and Bogachiel Rivers all f oll ow a similar pattern 
(U .S. F.W . S. and W. S . G.D. 1978). 

One adva nt age of spring spawning is the avoidance 
of redd loss caused by maj or fall-wint e r freshets 
and fl ood s. Fr eshets and flo ods hav e be e n found 
t o c au se excessive streambed erosion and scour, 
with resultant mortalit y of salmon eggs (Gangma rk 
and Broad 1955; McNeil 1966; List e r and Walke r 
1966; and Wo od unpublished data). Ou r tri butary 
c r oss - sectiona l survey data furth e r s ugg est that 
spr ing spawning in the Clearwater River may be an 
ad van tage . September to February was f ound to be 
a pe ri od of net streambed scour; whil e t he per i od 
from February to June, a period of net streambed 
de pos iti on (fig. 4). This suggests tha t 
stee lhead spawners may have taken adv antage of 
the spring period t o avoid gravel deg radati on; 
however, s tr e amb ed de pos iti on of "fine" sediment 
may also c r e ate probl ems f or emerging fry. 

Spring spawni ng also e liminat es competition 
between st ee lhe ad and salmon for spawning sites . 
In the Cl e a r wat er River system the chinook and 
coho salmon o ft en spawn in th e same locations as 
the steelhead, Both of th e se spec i es bury their 
eggs dee per th an steelhead, and would dig up the 
steelhead eggs in a habitat co - utilization 
s ituation. 
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Spr ing spawning has a disadvantage for some juve
nile steel head cohorts because they eme r ge from 
th e gravel in mi d- t o late summer (June - August), 
approximat e ly 3- 5 months after the chinook and 
coh o (February-June) . A maj or disadvantage of 
late emergence is that many of the later spawning 
steelhead are o f small size going into their 
first winter, and therefore must spend two or 
more winters in freshwater (s uffering high 
mortality) bef or e achievi ng smolt size. 

Th e Clearwater Ri ver spawning e s c apement and 
overa l l wild Queets River steelhead run size hav e 
incre as ed over the past 8 ye ar s (Quinault DN~ 
1982) . Th e increase d Cle arwat e r River spawning 
escapements corre late with a correspond ing 
decre ase i n th e Queets Tribal gill net cat ch , 
and improved logging r oad construction and main
tenance pract ices in the watershed (Cederholm et 
al. 1982). The Queets Tri bal cat ch of nat i.ve 
steelhead was ove r 6,000 in 1974 and und e r 1,000 
in 1980. The use of new l oggi ng r oad construc
ti on and maint e nance t echniques by the State 
Departme nt of Natural Resources (i.e., good 
l oc a t i on ing, paving, culverting, etc.) has helped 
redu ce erosion and sedimentation. 
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