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INTRODUCTION 

Steelhead trout (Salmo gairdneri gairdneri) have been 
classified into two groups by Withler (1965); winter 
steelhead which ascend streams between November 1 and 
April 30, and summer steelhead which enter streams 
between May 1 and October 30. Populations of summer 
entrants occur in streams along the Pacific coast from 
British Columbia to northern California and exhibit con
siderable variation in life history from north to south. 
Summer steelhead in several rivers at the extreme southern 
end of the range have a unique life history which includes 
an annual upstream migration of small immature fish called 
"half-pounders" (terminology of Snyder, 1925). Fish with 
this life history characteristic are found in a small geo
graphic area encompassing 120 miles of the southern 
Oregon and northern California coast, including the Eel, 
Klamath and Rogue rivers. 

One of the largest runs occurs in the Rogue River in 
southwestern Oregon. Here management of stocks has been 
difficult because life history and ecology were poorly 
understood. Some confusion stemmed from speculation 
that the summer run was composed of discrete races. The 
extended period of entry for adults, which spans the 
months from May to October, led to belief that the run was 
composed of early and late run races (Rivers, 1958). Early 
migrants ranging from 2 to 8 pounds in weight, enter in 
May, June and July, followed by a large run of "half-

pounders" in August that average less than one pound, and 
a late group of large migrants again ranging from 2 to 8 
pounds in August, September and October. The early, late 
and "half-pounder" runs overlap in time and space as they 
proceed upstream and are subsequently overlapped by 
winter steelhead which begin entering the river in Novem
ber. By mid-winter all four groups have moved to the upper 
river but isolating an individual group for management 
purposes had not been attempted. Knowledge of spawning 
areas utilized by the four groups was also lacking. Spawning 
was observed in the drainage from January to June in any 
given year but distribution and timing of spawning of the 
various groups was not known. 

In addition to the racial distinction problem, a slow but 
steady decline in numbers of summer steelhead passing 
Gold Ray Dam (river mile 125) was documented by the 
Oregon Game Commission between 1942 and 1968. Such 
factors led to a research investigation that began in 1968 
and continued through June 1972. 

Objectives were to learn (1) whether discrete races of 
summer steelhead exist in the Rogue, and if so, to isolate 
each race in terms of life history and ecological behavior, 
including such points as time of entry, seasonal positioning 
and spawning areas; and (2) to determine the best means of 
enhancing the run with hatchery produced summer steel
head smolts. 

BASIN DESCRIPTION 

The Rogue River basin covers most of the extreme 
southwestern corner of Oregon and a small portion of 
northern California (Figure 1). The watershed is 110 miles 
long, 50 to 60 miles wide and covers 5,161 square miles. 
Most of the terrain is rough and mountainous, but a 
narrow, central inland valley is located east of the Coast 
Range between river miles 85 and 145. 

The main river heads near the summit of the Cascade 
Mountains at an elevation of 5,600 feet and flows generally 
southwest for about 215 miles to the Pacific Ocean. That 
portion of the stream above river mile 145 flows through a 

steep narrow canyon with an average gradient of 60 feet per 
mile. Through the agricultural land of the central valley the 
gradient decreases to about 10 feet per mile, but increases 
again to a maximum of 33 feet per mile (Figure 2) as the 
river flows to the sea through a spectacular gorge in the 
Coast Range. 

Two major tributaries, the Applegate and Illinois rivers, 
head in the Siskiyou Mountains of California and flow 
north, entering the Rogue at river miles 95 and 27, 
respectively. Other large tributaries include Big Butte, Little 
Butte and Bear creeks entering from the south between 



Figure 1. Location of Rogue River basin and major 
tributaries. 
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Figure 2. Gradient profile of the Rogue River. 

river miles 152 and 126, and Evans and Grave creeks 
entering from the north at river miles 111 and 68, 
respectively. A profusion of small tributary streams drain 
directly to the main river along the inland valley and lower 
Rogue canyon. 

Peak streamflows generally occur in January as a result 
of heavy winter rainfall, with a second lesser peak in May 
from melting snowpack in the Cascade Mountains. Mean 
monthly discharge for water years 1969 and 1970 is 
presented in Figure 3. Extremes in flow observed between 
1968 and 1970 ranged from 45,000 cubic feet per second 
(cfs) in late January 1970 to 663 cfs in late September 
1968. Many small tributaries of the inland valley sustain 
flows only during the winter and spring and become 
intermittent or dry in summer. 

The climate of the basin can be generally described as 
mild, except for higher elvations in the Cascade Mountains. 
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Figure 3. Mean Monthly discharge of the Rogue River at 
Grants Pass, 1968-69, 1969-70. 

Average annual precipitation in the period 1962-72 has 
ranged from about 72.50 inches at Brookings, the nearest 
official weather station to the mouth of the river, to 20.75 
inches at the city of Medford in the inland valley. 
Precipitation in the Cascades at Crater Lake National Park 
ranges up to 90 inches per year, mostly as snow. A high 
proportion of the rainfall occurs in winter. Summer months 
are hot and dry. 

The estuary is short, shallow and narrow for much of its 
length. Tidal influence extends about 4 miles upstream 
from the mouth and in summer a cool subsurface stratum 
of saline water intrudes about 2.5 miles inland (Figure 4). 
Surface area is about 500 acres at high tide, but brackish 
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Figure 4. Salinity and depth profiles of the Rogue River 
estuary at high tide, July 6, 1968. 

water covers only about 350 acres. Average depth is less 
than 10 feet with a maximum of about 26 feet. Mixing of 
cool saline and warm fresh water is minimal in summer. 

The basin supports a large population of anadromous 
fish, including winter and summer steelhead, spring and fall 
chinook (Oncorhynchus tshawytscha), coho (0. kisutch), 
cutthroat (S. clarki clarki), shad (Alosa sapidissima), green 
sturgeon (Acipenser medirostris) and white sturgeon (A . 
transmontanus). The total run of anadromous salrnonids 
exceeds 400,000 fish annually. 



METHODS 

Each summer between 1968 and 1971 a sample of 
steelhead entering the Rogue River was captured and tagged 
to test the hypothesis that early , late and "half-pounder" 
runs were racially distinct. Three sites were selected for 
intensive seining after exploration in the estuary and lower 
river. The primary area was located in the estuary 2.5 miles 
above the mouth. A second site, used from 1968-1970 was 
located at river mile 11 where a backwater slough fed by a 
cold stream attracted steelhead from the warmer main 
stem. The third area, used in 1968 and 1969, was located in 
the lower Illinois River where steelhead were also observed 
to enter and rest in deep, cool, holding pools. A fourth site, 
used only in August 1968 was located in the estuary at river 
mile 1.5 (Figure 5). 

B. Slough near 
Lobster Creek 

C. Lower Illinois River 

Figure 5. Areas in (A) the estuary, (B) a slough near 
Lobster Creek, and (C) the lower Illinois River, where 
summer steelhead were netted and tagged. 

Initially, several types of gear were employed including 
fyke, trap and gill nets, drag and purse seines. Drag and 
purse seines were most effective, but purse seining was 
discontinued after the first summer because tidal currents 
restricted time and place of operation. Mter September 
1968, a nylon drag seine 350 feet in length and 10 feet in 
depth with one-inch bar mesh was used. Since steelhead 
were observed to move to the substrate when alarmed, the 
seine was weighted to keep the leadline in contact with the 
bottom. A combination of plastic floats (1% by 5 inches) at 
30-inch intervals on the corkline and three ounce weights at 
six-inch intervals on the lead line produced a net with the 
desired sinking characteristics. The purse seine hauling 
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equipment utilized has been described by Durkin and Park 
(1967), but the net used on the Rogue was 600 feet long by 
12 feet deep with 3/8 inch bar mesh in the body of the net 
and ~ inch bar mesh in the bunt. 

Seining in May and early June was restricted by high 
water and an intense sport fishery for spring chinook 
salmon. Netting of steelhead continued from July to 
October 1968, June through November 1969 and June 
through October 1970 and 1971. The daily seining schedule 
varied, but on most week days seine hauls were made at 30 
minute intervals between 0800 and 1700. Some seining was 
also conducted earlier and later, as well as in the hours of 
darkness. 

Two distinct size groups of steelhead were caught. Based 
on length frequency and scale analysis, a natural point of 
separation between the groups in terms of length occurred 
at 16 inches. Steelhead ~ 16 inches long were classified as 
"half-pounders" and defined as fish that had gained only 
plus growth in the 2 to 4 months at sea before making their 
first upstream migration. Most fish in the category are 
immature and do not spawn on the first run into the river. 
Fish >16 inches are adults and generally on their second 
upstream migration which is a spawning run. The few 
mature male "half-pounders" will be referred to in the 
following pages specifically and not included with adults. 

In the winters of 1968-1971, tributaries of the Rogue 
were surveyed to define where summer steelhead spawned. 
Backpack electrofishing units of the type described by 
Sharp and Burkhart (1969) were utilized as capture gear in 
1968 and 1969. In 1970 and 1971 a modification employ
ing a Homelite-powered alternator was used (Everest , MS 
1971). Fish captured on spawning areas were measured, 
sexed, tagged and released. 

Steelhead were also captured and tagged at Gold Ray 
Dam where the Oregon State Game Commission maintains 
a fish counting station and trapping facility and at Savage 
Rapids Dam at river mile 107. In 1969, 85 summer 
steelhead spawned artificially at Butte Falls Hatchery, were 
tagged and released in the upper Rogue. 

In 1968 and 1969 fish were tagged with Floy FT4 
spaghetti tags with number 20 vinyl tubing (Figure 6) and 
in 1970 with Floy FD-68B anchor tags (Figure 7). A 
maximum of about three fish per minute could be tagged 
with spaghetti tags, but anchor tags could be applied more 
rapidly, thus reducing mortality associated with handling 
and tagging. Steelhead captured in 197 1 were examined for 
hatchery marks and released without tagging. All fish 
handled were measured for fork length and subsampled for 
scales. 

Impressions of scales were made on plastic cards .020 
inch in thickness. Scales were read on a standard scale 
projector and back-calculations were made by the Lee
Fraser method. 



Figure 6. Summer steelhead were identified with a 
colored, numbered spaghetti tag. The vinyl tag was 
threaded through the fleshy area just behind the dorsal fin, 
tied and trimmed. 

Tagged fish were reobserved or recovered in several 
ways. In the lower Illinois River where water clarity was 
excellent, tagged and untagged steelhead were enumerated 
by divers. The number of tagged fish observed at the Gold 
Ray Dam fish counting station was also recorded. Tagged 
fish were recovered in the dowmiver netting program, by 
creel sampling lower and upper river sport fisheries, from 
spawning areas with electrofishing gear and by voluntary 
returns from anglers. 

Population estimates were calculated from the runs of 
1968-70 using Chapman's (1951) modification of the 
standard Petersen method of estimation. The formula is: 

(M+1) (C+l) 
N= R+1 

where M is the number of fish marked, C is the sample 
taken for census and R is the number of tagged fish in the 
sample. The condition that MC>4N which is necessary for 
the validity of the estimates (Robson and Regier, 1964) was 
met each year. According to Ricker (1958) the formula 
gives an almost unbiased estimate. The tagging and recovery 
programs were independent and nonselective which should 
have minimized potential biases (Junge, 1963). Confidence 
limits for the estimates follow a Poisson distribution and 
approximate values were obtained from Clapper-Pearson 
charts by the method described in Adams (1951 ) . 

In March 1969 a program was initiated to evaluate 
return and survival of hatchery reared steelhead smolts. An 
estimate of survival for each group released was calculated 
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Figure 7. Anchor tags are applied rapidly with tagging 
gun (upper) reducing handling time. An easily seen colored 
tag remains (lower). (Art Besaw photos). 

by the following method. A ratio of marked to unmarked 
fish returning to the river was established for each group of 
smolts based on the total sample seined in the estuary in 
1969 and 1970. The total number of fish returning was 
estimated by multiplying the percent return to the net by 
the population estimate for that year. Percent survival was 
determined by dividing the estimated total number of 
marked fish returning by the number released. Assuming 
that sampling efficiency was equal for all groups, the 
method of estimation is subject to the same limits of 
confidence as the population estimate. 

A study of the abundance and migratory behavior of 
recently emerged summer steelhead fry was conducted in 
the spring and summer of 1970 and 1971. Small temporary 
weirs were constructed on two streams where spawning was 
known to occur. Fry, smolts, juveniles and some adults 
were captured. In 1970, baffles to contain large fish in a 
restricted portion of the trap and to provide escape cover 
for fry, were installed but some fry were still lost to 
predation. In 1971 a system which graded fish involuntarily 
was used to segregate fish into separate trap baskets and 
eliminate intraspecific predation. Fish entered the trap 
through an inclined chute and passed over a series of acrylic 
rods one inch in diameter and 30 inches in length, which 
were set in such a way that the distance between rods 
increased from the proximal to the distal end. The larger 
the fish the farther down the grader it traveled before 
dropping through into a trap box. The method successfuly 
segregated fry from larger fish. 



RESULTS AND DISCUSSION 

Tagged Fish and Tag Returns 
Over 17,700 summer steelhead were captured and tagged 

between mid-July 1968 and June 1971. Most of the 
tagging was done at the site near the head of the estuary, 
but significant numbers were also processed at the cold 
water slough at river mile 11, in the lower four miles of the 
Illinois River, at Gold Ray Dam and in tributary streams 
utilized for spawning (Table 1). An additional 8,500 
steelhead were netted, measured, examined and released 
untagged. 

Over 2,500 tags, or 14 percent of the total, were 
returned or reobserved at least once by July 1972 (Table 
2). Elapsed time between tagging and recovery ranged from 
one to 746 days. Knowledge of seasonal positioning, 

migration rates, population size, angler harvest, spawning 
areas and racial affinities resulted from the tag returns. 

Tag Retention 
Estimates of retention rate were obtained for spaghetti 

and anchor tags, but samples of fish involved were small. In 
November 1968, spaghetti tags were applied to 25 adult 
steelhead captured at Gold Ray Dam and transferred to 
Butte Falls Hatchery as brood stock. The fish were placed 
in a large earth holding pond and allowed to mature. When 
spawned 93 days later, 24 fish still retained their tags. In 
the winter of 1968, 48 steelhead tagged with spaghetti tags 
on the lower Rogue and at Gold Ray Dam the previous 
summer were recaptured during spawning surveys. Six fish 

TABLE 1. 

Area 

Rogue estuary 
Slough (river mile 11) 
lllinois River 
Gold Ray Dam 
Tributary streams 
Savage Rapids Dam 
Hatchery brood stock 

Totals 

Numbers of summer steelhead tagged and released in the Rogue River drainage, 
listed by area of capture, July 17, 1968 to June 1, 1971. 

1968-69 

431 
296 
380 
154 
521 
120 
85 

1,987 

1969-70 

3,347 
152 
491 
882 

1,286 
12 

6,170 

TABLE 2. 

Year 

1970-71 

7,742 
671 

1,197 

9,610 

Number of tagged summer steelhead recaptured and method of recapture, 1968-72. 

Year* 
Method of recapture 1968-69 1969-70 1970-71 1971-72 

Angling 78 466 672 160 
Electro fishing 5 238 293 37 
Seining 8 59 190 52 
Trapping (fishway) 7 57 114 45 
Miscellaneous 0 8 10 2 

Total 98 828 1,279 296 

*June 30-July 1 

5 

Totals 

11,520 
1,119 

871 
1,036 
3,004 

132 
85 

17,767 

Total 

1,376 
573 
309 
223 

20 

2,501 



(4 males) were also caught that showed distinct scars where 
spaghetti tags had been shed. No fish tagged in 1968 were 
recaptured and it is doubtful that any of the six scarred fish 
were tagged in that year. The apparent rate of tag retention 
was 89.9 percent after an average of 137 days. 

In 1971 , 69 fish tagged with anchor tags on the lower 
Rouge were recaptured on spawning areas. Three fish (2 
males) with scars from shed anchor tags were also caught. 
Observed retention was 95.8 percent after an average of 
174 days. In both years all tagged and scarred fish 
recaptured were spawning or had spawned. Some tag loss, 
especially among males, could have resulted from aggressive 
encounters with other males and the longer time spent in 
the spawning area by males. 

Movement of Steelhead into the River 
Representative samples of upstream migrant summer 

steelhead were captured by seining in the estuary between 
June 15 and October 15 in 1969 and 1970. Samples 
collected in 1968 might have been biased toward smaller 
fish by gear selectivity and in 1971 emphasis was shifted to 
the capture of chinook salmon and as a result many smaller 
steelhead caught were not examined. In order to eliminate 
potential bias, only data collected in 1969 and 1970 were 
used to describe entry patterns. 

In both years steelhead were entering the river when 
seining began in June, but weekly catches remained low 
until mid-July. In 1969 the number of steelhead caught per 
day increased sharply in mid-August and the peak daily 
catch of the season, 585 fish, was recorded on August 20. 
In 1970 seining success increased sharply in mid-July and 
continued to increase until August 14 when a peak number 
of 899 steelhead was captured. In both years catches 
declined rapidly after the first of September. 

Timing of peak entry differed by two weeks from 1969 
and 1970. The highest mean catch per seine haul per week 
occurred the third week in August 1969 and the first week 
in August 1970. In each year the timing of peak entry of 
"half-pounders" and late run adults was similar. Mean catch 
per seine haul per week for the 1969 and 1970 seasons is 
presented in Figure 8. 

All steelhead captured in June 1970, and 86 percent 
captured in June 1969, were adults. The proportion of 
"half-pounders" in the catch increased steadily in July and 
peaked in August at 76 percent of the catch in 1969, and 
77 percent in 1970. In both years the proportion of 
"half-pounders" in the catch decreased rapidly in Septem
ber (Figure 9). 

No significant difference was noted in mean lengths of 
"half-pounders" entering the river in July, August and 
September 1969. In 1970, no significant difference in mean 
length was observed between ''half-pounders" entering in 
July and August, but September entrants were significantly 
smaller than July entrants. Comparison of mean lengths of 
"half-pounders" captured in 1969 and 1970 indicate that in 
1970 the fish were significantly larger. 
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Figure 8. Mean catch of summer steelhead per seine-haul 
per week in the estuary, June-October 1969-70. 
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Figure 9. Relative proportions of half-pounders and 
adult summer steelhead entering the Rogue River, June -
October 1969-70. 

Large migrants netted in 1969 and 1970 were signifi
cantly larger in September than in July and August, but no 
significant differences were observed between lengths of 
fish entering in July and August in either year. The larger 
mean size of adults netted in September could be attributed 
to the higher proportion of fish on repeat spawning 
migrations captured that month. In 1969, an estimated 6 
percent of the large migrants netted in July, 2 percent in 
August and 14 percent in September were repeat spawners 
based on scale analysis and length frequencies. In 1970, an 
estimated 36 percent of the adults taken in September were 



on a repeat spawning run as compared to 2 percent in July 
and 6 percent in August. Mean lengths of adults caught in 
1970 were also significantly larger than those netted in 
1969. A summary of length comparisons is presented in 
Table 3. 

Seining in the estuary was conducted in the same area 
during summers of 1968 through 1971, but winter flow 
changed the physical characteristics of the site each year. In 
1970 the upper portion of the seining area included a deep 
pool where migrants rested for up to 24 hours before 
proceeding upstream. In 1969 the area contained little 
water suitable for use by resting fish and all steelhead 
captured were presumed to be actively migrating through 
the estuary. 

Utilizing net catch data collected in the estuary in 
August 1969, an attempt was made to identify environ
mental factors most closely related to peak entry of 
steelhead. Factors examined included: time of day, height 
and direction of tidal flow, streamflow and water tempera
ture . Height and direction of tidal flow and time of day 
were found to be most closely related to entry. Catch per 
unit of seining effort was consistently highest between 
1700 and 1900 (Pacific daylight time) and on flood tides 
exceeding 5.5 feet (Figure 10). A comprehensive netting 
program during the hours of darkness was not attempted 
but seining was conducted on p.m. high tides that occurred 
after dark on August 22 and 26, 1968, and August 19 and 
20, 1969, when peak numbers of steelhead were moving 
into the river. Only 10 steelhead were caught in a total of 
15 seine hauls. The few fish captured were generally taken 
on the first or second set of the night with no catch on 

~ 

~ ~ -~ 6 

~ 4 

::! 2 

~ o• I I •. 
Q 0 I 2 

.c 16 g 
c 
u 14 

"C 
c 
~ 12 
Q; 

~ 10 

E 
~ 6 

"' 4 
"' ~ 2 
c 

HEIGHT a .m. TI DE (FEE.T) 

__ .I 
01 2 3 456 

HEIGHT p. m. TIDE ( FEET) 

1800 

TIME 

Figure 10. Height of tide and time of day as related to 
catch of summer steelhead per successful seine-haul in 
the estuary, August 1969. 

subsequent sets, indicating that the fish were resting and 
not migrating. 

Peak entry of upstream migrants corresponded to the 
period of minimum annual streamflow and maximum river 
temperatures (Figure 11), but both phenomena were nearly 
stable in late August and showed poor correlation to the 
numbers of upstream migrants (R2 =0.32 for temperature, 
0.20 for flow). Maximum river temperatures ranged from 

TABLE 3. 

A. Among years 
1969 

Months 
July - August 
August - September 
July - September 

1970 
July - August 
August - September 
July - September 

B. Between years 

1969- 1970 
1969- 1970 

Statistical comparisons of mean lengths of ''half-pounders" and adult summer 
steelhead captured by seining near the mouth of the Rogue River, among years, 

and between years, June-September 1969 and 1970. 

"Half-pounders" 
Lengths (inches) t value 

12.7- 12.9 0 .63 n.s. 
12.9-12.7 1.19n.s. 
12.7- 12.7 0 

14.2- 13.8 
13.8- 13.4 
14.2- 13.4 

12.7- 13.8 
18.7- 20.3 

1.86 n.s. 
1.39 n.s. 
2.96 **(p>.Ol) 

10.27 **(p>.01) 
4.83 **(p>.Ol) 

7 

Lengths (inches) 
18.5 - 18.1 
18.1-19.6 
18.5- 19.6 

19.4- 19.8 
19.8-21.8 
19.4- 21.8 

"half-pounders" 
adults 

Adults 
t value 

1.13 n.s. 
4.53 **(p>.01) 
4.04 **(p>.01) 

0.92 n.s. 
3.81 **(p>.01) 
4.17 **(p>.01 ) 
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Figure 11. Maximum river temperatures and streamflow 
as measured by the United States Geological Survey near 
Agness, Rogue River, August 1969. 

7 4 to 7 5°F ., and streamflow averaged 1 ,161 cfs near Agness 
or river mile 30. Similar conditions existed during the 
period of peak entry in 1970. 

During periods of peak entry steelhead move rapidly 
into the river in large schools. For example, 5 seine hauls 
made at 30-minute intervals between 1450 and 1650 on 
August 20, 1969, produced no catch, but the sixth haul, 
made at 1710 produced 530 steelhead. Three subsequent 
hauls between 17 45 and 1940 produced no catch. The 
entire school passed the seining area in less than 55 
minutes. Similar catch records were made on August 19, 
21, 22 and 27, when large schools of steelhead moved 
rapidly past the seining area. 

Observations indicate that movement of steelhead 
through the short estuary could be accomplished on a single 
flood tide. The position and rate of movement of schools 
could be identified by the presence of jumping fish. The 
estuary seining site was located in an area which permitted 
a clear view for 1.0 mile downstream (about one-half the 
distance to the mouth). Schools were observed to traverse 
this distance in about two hours. Steelhead passing through 
the lower estuary also moved rapidly. During purse seine 
operations in August 1968, at a location 1.5 miles above 
the mouth of the river, large groups of steelhead entering 
the seining area were vulnerable to capture for less than one 
hour each day as they passed the seining site. Moving at the 
observed speed it is possible for steelhead to enter the bay, 
pass through the estuary and into the river in about 4 
hours. 

Observations on movements of hatchery reared summer 
steelhead indicate that date of entry is a heritable trait. In 
1962 the Oregon Game Commission began a program 
designed to enhance numbers of summer run steelhead in 
the upper Rogue basin. Brood fish are collected annually at 
Gold Ray Dam and juveniles are reared at Butte Falls and 
Bandon hatcheries. In 1966 brood fish were trapped 
between July 19 and August 5, during peak passage of early 
run adults. The fish were spawned in March and April 1967, 
and smolts, marked by excision of the anal and left pectoral 
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fins, were released in March 1968. The date the fish 
returned to the river was determined by seining in the 
estuary. Peak numbers of ''half-pounders" returned to the 
river in August 1968, but adults on the maiden run 
returned in peak numbers during the first 15 days of July 
1969. Marked fish were captured between June 20 and 
September 10, 1969, but catch per unit of seining effort 
was about 2.8 times higher in June and July than in August 
and September. In 1970, peak numbers of marked fish on 
the second spawning run also returned to the river during 
the first 15 days of July (Figure 12). Entry of marked fish 
again spanned the period from mid-June through early 
September, but catch per unit of effort was about 6.7 times 
higher in June and July than in August and September. 
Most progeny of early run fish from the 1967 brood year 
returned consistently as early run adults. 
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Figure 12. Time of entry of progeny of early-run adults 
on first, second, and third upstream migrations, 1968-70. 

In 1968, brood fish were taken from the late run at Gold 
Ray between September 16 and November 23. The fish 
were spawned in March 1969 and smolts marked with an 
LP-LM clip were released in March 1970. Peak numbers of 
"half-pounders" returned in August 1970, and peak num
bers of maiden run adults returned during the last 15 days 
in August 1971. Marked adults were recaptured between 
July 13 and October 26, but catch per unit of effort was 
about 10 times greater in August and September than in 
July (Figure 13). Strong circumstantial evidence indicates 
that early run adults produce a preponderance of early run 
adults and late run adults produce their kind. However, 
timing of the "half-pounder" run was similar for both 
groups. 
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Figure 13. Time of entry of progeny of late-run adults on 
the first and second upstream migrations, 1970-71. 

Individual adults entering the river before July 31 or 
after August 1 on one migration may change time of entry 
on the next migration. Fourteen adult steelhead tagged in 
the estuary were recaptured by seine at the same location 
the following year (Table 4). Six adults tagged in July were 
recaptured, including one in June, one in July and four in 
August. Five adults tagged in August had a greater range in 
time of entry on the following migration. Three were 

caught in July, one in August and one in October. Finally, 
three adults tagged in September were recaptured in 
August. Thus, it is probable that a wide variation in time of 
entry occurs among individual fish on consecutive runs 
despite previous life history. An early run fish on one 
migration might enter with the late run on the next ; the 
opposite may occur for late run fish. 

Life History Patterns, Length Frequencies and Growth Rates 
A sarnple of scales was collected from 432 wild steelhead 

caught by seining in the estuary in 1969. The sample 
contained 103 fish from the early run (June, July) and 329 
from the late run (August, September). Scales were cleaned, 
mounted and read by Francis Sumner, Scale Analyst for the 
Oregon Game Commission and by the author. Scales from 
fish entering the river early and late were analyzed 
separately to investigate potential differences in life history 
patterns between groups . 

The following symbolism was used to describe age 
categories of maiden run fish. A whole number to the left 
of a diagonal line indicates the number of years spent in 
fresh water (e.g., 1{) and a plus sign(+), or a plus sign and a 
whole number (1+) to the right of the diagonal designate 
time spent in salt water. The /+ symbol was used with age 
categories of "half-pounders" which had spent only two to 
four months at sea before their first upstream migration. A 
whole number and a plus sign was used for fish which did 
not enter the river as "half-pounders", but remained for 
one winter (about 15 months), or two winters (about 27 
months) at sea. 

Early run fish were segregated into six life history 
categories at the time of their first upstream migration 
based on duration of residency in fresh and salt water 
(Table 5). Early migrants had spent from one to three years 
in fresh water as juveniles and up to two years at sea before 
returning to the river. Over 70 percent of the fish smolted 
at age 2, while about 6 percent smolted at age 1 and 23 
percent at age 3. About 97 percent of the fish made their 
initial migration as ''half-pounders". The sample contained 

TABLE4. 
Time of entry on a repeat migration for 14 tagged steelhead recaptured 

by seine in the estuary as related to time of entry on the previous migration, 
Rogue River, 1968-71. 

Number recaptured by month on next migration 

Month tagged June July August September October 

Adults 
July 
August 
September 

Total 1 . 

1 4 
3 1 

3 

4 8 

9 

Total 

6 
5 
3 

14 



TABLE 5. 
Life history categories of early-run summer steelhead collected in the estuary, 

June-July 1969, at the time of their first upstream migration. 

Ocean 
/+ /1+ 

River Length 
Age n % (inches) n 

1/ 6 5.8 11.8 
2/ 71 68.9 13.2 
3/ 23 22.3 14.1 

Totals 100 97.0 13.3 2 

only three steelhead that spent a year or more at sea, 
including one fish each in categories 2/1+, 3/1 +and 2/2+. 

Life history categories of the late run were nearly 
identical with those of the early run. Again, six categories 
of maiden fish were observed (Table 6). Late migrants had 
spent from one to four years in fresh water and up to one 
year at sea before making an upstream migration. The 
category 2/2+ which was observed for one early run fish did 
not recur in the sample of late run fish and category 4/+ 
was observed for one "half-pounder" in the late run only. A 
larger portion of the late run fish smolted at age 1 I (9 .7 
percent) and 2/ (79.0 percent) and fewer at age 3/ (10.9 
percent) than observed in the early run, but the proportion 
returning as "half-pounders" on the maiden run w·as 
comparable (96.6 percent). The only late run fish that were 
not observed to run as "half-pounders" were in the 
categories 2/1+ and 3/1+. 

There was a significant difference (p>.05) in age at 
which early and late migrants smolted. The tendency for 
more late run fish to smolt at a younger age than their early 
run contemporaries is believed to be more a function of 
water temperature in the area where each group rears than a 

% 

1.0 
1.0 

2.0 

Age 
/2+ 

Length Length 
(inches) n % (inches) Total 

6 
18.5 1.0 29.1 73 
20.9 24 

19.7 1.0 29.1 103 

result of inheritance. Most early run fish reproduce in 
tributaries between river miles 125 and 160, and while their 
distribution is completely overlapped by late migrants, 
most late run fish spawn between river miles 100 and 125. 
There is obviously much overlap in the rearing areas of 
juveniles, but the area where most early fish rear averages 
about 4 oF. cooler than the area where the majority of late 
run juveniles rear (Figure 14). Since marked wild summer 
steelhead were observed to smolt at a minimum length of 
about 6.4 inches and growth is a function of food 
availability and water temperature, it is possible that more 
fish rearing at lower temperatures in the upper river would 
smolt at age 3/ than those rearing in warmer water in the 
middle basin, even if they were of the same genetic stock. 
In support of the previous statement, progeny of both early 
run and late run adults reared in hatcheries grew at 
approximately equal rates and easily reached smolt size in 
one year. Despite differences in age of early and late run 
wild smolts, no significant differences in their lengths were 
observed at entry to the sea or on return as ''half
pounders". 

The ratio of adults to ''half-pounders" caught by seining 
remained nearly constant in 1969 and 1970. The net catch 

TABLE 6. 

River 
Age n 

1/ 32 
2/ 251 
3/ 34 
4/ 1 

Totals 318 

Life history categories of late-run summer steelhead collected in the estuary, 
August-September 1969, at the time of their first upstream migration. 

Ocean Age 
/+ /1 + /2+ 

Length Length 
% (inches) n % (inches) n % 

9.7 12.5 
76.3 13.6 9 2.7 20.2 
10.3 13.7 2 0.6 22.3 
0.3 15.5 

96.6 13.5 11 3.3 21.2 

10 

Length 
(inches) Total 

32 
260 

36 
1 

329 
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Figure 14. Weekly maximum water temperatures in 
rearing areas of early- and late-run summer steelhead, 
June-October. Data from Oregon State Game Commission, 
Fishery Division Annual Report, 1950. 

ranged from 34 to 36 percent adults and 64 to 66 percent 
"half-pounders". Length frequencies for 1969 and 1970 
seine samples are presented in Figure 15. "Half-pounders" 
between 12 and 14 inches in length were most abundant in 
both years, as were adults between 18 and 20 inches. 
Adults larger than 20 inches in length were more abundant 
in 1970thanin 1969. 

Average annual growth of steelhead in salt water was 
determined from recaptured tagged fish of known life 
history pattern and estimated by back-calculated lengths 
from scale analysis. Significant differences in size of early 
and late run fish were not observed and data were 
combined for growth analysis. Scales used for back
calculation were from fish with no scale resorption. One 
hundred and fifty-four wild steelhead tagged on one 
upstream migration were recaptured on a subsequent run. 
The "half-pounders" averaged 14.0 inches on their first run 
and 19.2 inches when recaptured (n=72) on the second run. 
Mean growth between runs was 5.2 inches with a range of 
2.5 to 8.5 inches. Fish on their second migration averaged 
19.3 inches in length when tagged and 22.0 inches when 
recaptured (n=60) on the third migration. Mean growth was 
2.7 inches with a range of 0.5 to 5.0 inches. Fish on their 
third migration when tagged averaged 22.7 inches in length 
and 25.3 inches (n=19) on the fourth run. Average growth 
was 2.5 inches between runs with a range of 1.5 to 3.0 
inches. Three fish on their fourth run averaged 25.5 inches 
when tagged and 27.0 inches when recaptured on their fifth 
run with a range of 1.0 to 2.0 inches (Table 7). No 
significant differences in growth were noted for males and 
females. 

Back-calculated lengths from scale analysis show similar 
rates of growth for fish on their first, second and third 
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Figure 15. Length frequencies of summer steelhead 
tagged in the lower Rogue River, 1969-70. 

upstream migrations. Based on a sample of 368 fish, smolts 
grow an average of 4.7 inches in about three months at sea 
before returning to the river as "half-pounders". Between 
the "half-pounder" and adult run, growth averaged 5.2 
inches and between the first and second spawning runs, 2.8 
inches. Mean lengths at entry to the sea and first, second 
and third upstream migrations are presented in Table 8 for 
age 1/, 2/ and 3/ smolts. Average length and length range of 
steelhead by consecutive upstream migrations is presented 
in Figure 16. 

The tendency for summer steelhead in the Rogue River 
to make an initial upstream migration as a "half-pounder" 
and subsequent annual spawning runs until death is 
primarily responsible for the small physical size of the race. 
A smolt entering the sea remains for an average of three 
months before making its first upstream migration as a 
"half-pounder"; a "half-pounder" remains in the river an 
average of six months, returns to sea for about six months, 
then returns to the river on a true spawning migration of 8 
to 9 months duration; adults spend only three to four 
months at sea between spawning runs. 

The growth at sea by Rogue fish is comparable to that of 
steelhead from other areas. Steelhead in life history 
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TABLE 7. 
Mean annual growth (inches) of 154 tagged wild steelhead captured 

on consecutive upstream migrations, Rogue River, 1969-71. 

Upstream migrations 

3rd 

22.0 
22.7 

4th 

25.3 
25 .5 

TABLE 8. 

5th 

27.0 

Mean growth n 

5.2 72 
2.7 60 
2.5 19 
1.5 3 

Mean lengths (inches) of age I, II and III smolts at time of: 
(I) entry into the sea; (2) return as "half-pounders"; and (3) 
and (4) return as adults on first and second spawning runs. 

Lengths of (1), (2) and (3) estimated by back-calculations from 368 scale 
samples; (4) is observed length at second spawning run. 

(1) 

sea entry 

8.1 
8.8 
9.4 
8.8 

second third 

(2) (3) (4) 
"half-pounder" 1st spawning 2nd spawning 

run 

12.3 
13.6 
13.8 
13.5 

run run 

17.8 19.3 
18.7 21.5 
19.2 22.8 
18.7 21.5 

categories 1, 2 and 3/1 from the Chilliwack River in British 
Columbia (Maher and Larkin, 1955) and 2, 3, and 4/1 from 
Waddell Creek (Shapovalov and Taft, 1954) grew an average 
of 1.5 inches per month during 8 months at sea before the 
first upstream migration. Summer steelhead from the 
Rogue grow an average of 1.6 inches per month for three 
months before entering the river on their first upstream 
migration. The small size of Rogue fish is dependent on 
time spent at sea, not rate of growth at sea. 

Population Estimates 

spawn spawn spawn 
fourth 
spawn 

(upstream migrations) 

Figure 16. Mean growth curve for "typical" summer 
steelhead from the Rogue River. Few fish survive to spawn 
more than once. (Dotted line represents observed length 
range at each migration.) 

Population estimates were calculated for summer steel
head runs in 1968, 1969 and 1970. Estimates represent the 
total population in each year, as no attempt was made to 
separate early, late and "half-pounder" runs. A ratio of 
tagged to untagged fish was established by sampling the 
downriver sport fishery catch, from counts at Gold Ray 
Dam and from data collected during spawning surveys. In 
1968 the estimate was based on 1 ,120 fish tagged in the 
lower river and subsequent observations upriver of 737, of 
which five were tagged. The calculated estimate was 
138,000 fish, but the small portion of the population 
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tagged and recaptured, resulted in a wide confidence 
interval. More reliable estimates were made in 1969 and 
1970 when the tagged sample represented more than two 
percent, and five percent of the population, respectively . In 
1969, the total estimate of 161 ,000 fish was based on 
3,499 tagged fish, with 2,859 observed later at points 
upstream, of which 61 were tagged. In 1970, 8,413 fish 
were tagged and 3,314 were observed later of which 165 
were tagged, yielding an estimate of 168,000. A summary 
of catch and recovery data, population estimates and 
approximate confidence intervals is presented in Table 9. 

The population estimates could have been biased by 
mortality of tagged fish, tag loss before recovery, and 
straying of tagged fish from the Rogue. The immediate 
observed mortality of tagged fish was about 4 percent, 
including those which died in the net, in live boxes before 
tagging, and those recovered in a daily reconnaissance of 
the river below the tagging area. Mortality percentages were 
subtracted each year from the total number tagged to 
reduce bias in estimates of population. Straying of tagged 
fish should not have introduced any major bias since an 
assumption is made that tagged and untagged fish strayed in 
proportion to their abundance. However, tag loss before 
recovery could have had a significant impact on the· fmal 
estimate. As indicated previously, an estimated 10 percent 
of spaghetti tags, and 5 percent of anchor tags, were shed 
by the end of the annual tag recovery operation. As a 
result, the estimate for 1968 could be up to 10 percent too 
high, and estimates for 1969 and 1970 could be up to 5 
percent too high. 

Sport Fishery 
The sport fishery for summer steelhead in the Rogue 

River can be separated into four discrete areas based on 
geography. The first (lower Rogue) extends from the 
mouth to river mile 35 and includes the lower four miles of 
the lllinois River. Here a secondary road parallels the 
section for most of its length, but steep terrain restricts 
foot access between river miles 11 and 26. Fishing intensity 
is high from mid-August through September and continues 
at a low level until the season ends in March. The second 
area is the inaccessible Rogue canyon located between river 

miles 35 and 68. Angling is generally limited to parties on 
drift boat excursions which are often professionally guided. 
Fishing pressure is light at all times of the year. The third 
area (middle Rogue) extends from river mile 68 to Gold 
Ray Dam, has good angler access and supports an intense 
fishery from September through March. The fourth area 
(upper Rogue) is located between Gold Ray Dam and river 
mile 160, has good access for most of its length and is 
subject to heavy fishing pressure in late summer and early 
fall. After November, fishing pressure in all areas is 
frequently limited by high turbid water caused by runoff 
from winter rains. 

The total angler effort spent annually in pursuit of 
summer steelhead has been estimated by Sayre, Haight and 
Riikula (personal communication, Oregon Game Commis
sion). Estimates for 1970 indicate about 18,000 man-days 
between river miles 11 and 50, 12,000 between river miles 
50 and 95 and 12,000 above river mile 95. The majority of 
angler effort on the middle Rogue occurs between river 
miles 75 and 120. Total effort by the summer steelhead 
fishery was estimated to be 50,000 man-days. 

Angling regulations for steelhead vary by area and season 
of the year. Open season for the area between the mouth 
and Gold Ray Dam extends from the last Saturday in May 
through March 31 of the following year. From Gold Ray to 
river mile 164 the season opens the last Saturday in May, 
and, until1971, closed October 15. In 1972, the season was 
extended until March 31, making the open season for 
steelhead uniform throughout the basin. Bag limits in 
summer (through October 31) allow 10 fish per day not less 
than 8 inches in length of which 5 may be over 12 inches 
including two over 20 inches. The same seasons and bag 
limits apply to the lower 49 miles of the Applegate River 
and 55 miles of the lllinois River. The minimum size limit 
of 8 inches and late May opening protect resident juvenile 
steelhead and smolts during downstream migration. Above 
Gold Ray Dam terminal tackle must be flies from August 
15 to October 14 in order to protect spring chinook salmon 
spawning in the upper river. 

A precise estimation of the total annual harvest of 
summer steelhead on the Rogue was difficult to obtain 
because the fishery spans 150 miles with an annual duration 

TABLE 9. 

Year M 

1968 ll20 
1969 3499 
1970 8413 

Number of fish tagged (M), recaptured (C), tagged fish recaptured (R), 
population estimates, and approximate confidence intervals for 

summer steelhead runs on the Rogue River, 1968-1970. 

c R N 

737 5 138,000 
2859 61 161,000 
3314 165 168,000 

13 

Approximate 
95% C.I. 

72,000487,000 
ll7 ,000-233,000 
120,000-210,000 



of more than 10 months, but a rough estimate was made 
based on tags returned by the sport fishery. Anglers 
returned 60 tags applied to steelhead on the lower Rogue in 
1968, 299 applied in 1969 and 523 in 1970, for a return of 
8.2, 8.5 and 6.2 percent per year, respectively. A study of 
sea-run cutthroat trout fisheries conducted on north central 
Oregon coastal rivers (Giger, 1972) indicated that under 
conditions similar to those of the Rogue River, anglers 
returned only 62 to 74 percent of tags from fish they 
caught. If this proportion holds true for the Rogue, the 
total catch probably was between 11 and 14 percent in 
1968, 11 to 14 percent in 1969 and 8 to 10 percent in 
1970. The apparent decrease in tags returned by anglers in 
1970 is believed to be due in part to declining interest by 
anglers whose curiosity concerning tagged fish had been 
satisfied by three years of extensive publicity. The above 
figures do not include an estimated catch of 500 to 1,500 
fish from the early run which was not sampled by seining in 
the estuary. Based on available information, the best 
estimate of total annual harvest is from 12 to 15 percent. 

The distribution of tagged adults taken by the fishery 
was significantly different (p> .01 ,X2 test of independ
ence) than that of "half-pounders" in 1969 and 1970. The 
greater the distance upstream from the mouth of the river 

the greater the proportion of adults in the catch and the 
smaller the proportion of "half-pounders". Strong positive 
correlations between percentage of adults in the sport catch 
and distance upstream were observed (r=0.99 in 1969 and 
0.97 in 1970). Negative correlations were observed for 
"half-pounders" (r=-0.97 in 1969 and -0.97 in 1970) 
(Figure 17). The comparative distribution of catch of adults 
and "half-pounders" by month for 25-mile increments of 
the river is presented in Table 10 and 11 and clearly reveals 
that tagged "half-pounders" were not available in large 
numbers to the fishery above river mile 50 in either 1969 or 
1970. In both years about 85 percent of the tagged adults 
were taken above river mile 50. 

Tagged adults were caught at a higher annual rate than 
"half-pounders". In 1969, anglers returned 113 tags (9.5 
percent) from adults tagged in the estuary and 196 tags (8.1 
percent) from ''half-pounders''. In 1970, 209 tags (7 .1 
percent) from adults and 251 tags (3.9 percent) from 
"half-pounders" were returned. The difference in catch 
rates is related to the length of time each group is exposed 
to the fishery. Most ''half-pounders" are vulnerable for a 
maximum of 4 months to the lower river fishery only, 
while most adults are exposed to all areas of the fishery for 
up to 8 months. 

TABLE 10. 
Distribution of tagged adult summer steelhead taken in the sport fishery by month from 25-mile sections 

of the Rogue River, 1969-1970. Figure in bold type is number of tagged fish caught per section per month 
and figure in parentheses is percentage of total annual catch of tagged fish. 

River mile Month recaptured 
of 

recapture Year July August September October November December January February March 

0- 25 1969 30 (27.3) 5 (4.5) 
1970 2 (1.0) 13 (6.2) 13 (6.2) 10 (4.8) 

26- 50 1969 2 (1.8) 2 (1.8) 4 (3.6) 2 (I .8) 1 (0.9) 
1970 2(1.0) 12 (5.7) 17 (8.1) 2(1.0) 1(0.5) 

51- 75 1969 1 (0.9) 5 (4.5) 3 (2.7) 2 (1.8) 2 (1.8) 
1970 5 (2.4) 17 (8.1) 4 (1.9) 3 (1.4) 1 (0.5) 

76- 100 1969 12(10.9) 12(10.9) 2(1.8) 1 (0.9) 4 (3.6) 1 (0.9) 
1970 8 (3.8) 16 (7.7) 7 (3.4) 6 (2.9) 2 (1.0) 2 (1.0) 

101- 125 1969 2 (1.8) 9 (8.2) 1 (0.9) 2 (1.8) 3 (2.7) 1 (0.9) 
1970 1(0.5) 15 (7.2) 9 (4.3) 9 (4.3) 5 (2.4) 11 (5.3) 1 (0.5) 2 (1.0) 

126- 150 1969 1 (0.9) * * * * 
1970 1 (0.5) 5 (2.4) 4 (1.9) 3 (1.4) * * * * 

Totals 

35(31.8) 
38(18.2) 

11 (9.9) 
34(16.3) 

13(11.7) 
30(14.3) 

32(29.0) 
41(19.8) 

18(16.3) 
53(25.5) 

1 (0.9) 
13 (6.2) 

Totals 1969 1(0.9) 2(1.8) 33(30.0) 28(25.3) 26(23.6) 3 (2.7) 6(5.4) 9 (8.1) 2 (1.8) 110(100.0) 
1970 2 (1.0) 17 (8.2) 58(27.7) 73(34.9) 23(11.0) 11 (5.3) 18 (8.7) 3 (1.5) 4 (2.0) 209(100.0) 

*Season closed. 
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Peak numbers of tagged "half-pounders" and adults 
passed simultaneously through the lower river fishery in 
1969 and 1970 and were almost equally exposed to angling. 
In 1969, peak entry of adults and "half-pounders" occurred 
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Figure 17. Relationship between percentage of half
pounders and adult summer steelhead taken by the sport 
fishery and distance upstream, Rogue River, 1969 and 
1970. 

about August 15, but because of differences in mean 
migration speed, peak numbers of adults were exposed to 
the intense fishery below river mile 35 for an average of 32 
days, while "half-pounders" were vulnerable in peak num
bers for about 42 days. Mean rate of harvest was 0.12 
percent per day for adults and 0.15 percent per day for 
"half-pounders". In 1970 peak entry of adults and "half
pounders" occurred about August 5 and adults were 
exposed to the lower river fishery for about 29 days, and 
"half-pounders" for about 39 days. Average daily rate of 
harvest for adults and ''half-pounders" was 0.06 percent. 
Total annual catch rate was dependent primarily on the 
length of time each group was exposed to the fishery. 

The percentage of tagged "half-pounders" taken by the 
fishery did not vary significantly by month in 1969 and 
1970, but differences in rate of catch by area were highly 
significant (p>.OI) and were related to time of entry and 
migration speed. In each year most of the harvest (91 
percent in 1969 and 88 percent in 1970) was taken from 
the lower 35 miles of the river before the end of October, 
thus, catch by month was little affected by time of entry, 
migration speed, or weather and water conditions. In both 
years anglers pursued the fish upriver without regard to 

TABLE 11. 

River mile 
of 

Distribution of tagged summer steelhead "half-pounders" taken in the sport fishery by month from 
25-mile sections of the Rogue River, 1969-1970. Figure in bold type is number of fish caught per 
section per month, figure in parenthesis is percentage of total annual catch of tagged "half-pounders" 

Month recaptured 

recapture Year July August September October November December January February March 

0- 25 1969 52(28.7) 63(34.8) 
1970 1 (0.4) 52(20.7) 56(22.3) 

26- 50 1969 4 (2.2) 13 (7 .2) 
1970 9 (3.6) 38(15.1) 

51- 75 1969 1 (0.6) 
1970 1 (0.4) 1 (0.4) 

76- 100 1969 1 (0.6) 
1970 

101- 125 1969 
1970 2 (0.8) 

126- ISO 1969 
1970 

10 (5.5) 
21 (8.4) 1 (0.4) 

8 (4.4) 2 (I .1) 
26(10.4) 5 (2.0) 

7 (3.9) 3 (I .7) 
10 (4.0) 5 (2.0) 

5 (2.8) 4 (2.2) 
3 (1.2) 3 (1.2) 

2 (1.1) 
2(0.8) 2(0.8) 

* 
* 

1 (0.4) 

1 (0.6) 
2 (0.8) 

1(0.4) 

* 
* 

1 (0.4) 

1 (0.6) 

* 
* 

1 (0.6) 
2 (0.8) 

2 (1.1) 
1 (0.4) 

1 (0.6) 
1 (0.4) 

2(0.8) 11 (4.4) 

* * 
* * 

Totals 

125(69.0) 
131(52.2) 

28(15.5) 
82(32.7) 

13 (7 .3) 
18 (7.2) 

13 (7.3) 
9 (3.6) 

2 (1.1) 
2 (0.8) 

Totals 1969 56(30.9) 78(43.2) 30(16.6) 11 (6.1) 
1970 1 (0.4) 62(24.7) 97(37.8) 62(24.8) 16 (6.4) 

1 (0.6) 
5 (2.0) 

1 (0.6) 
2 (0.8) 

3 (1.7) 
4 (1.6) 

1 (0.6) 181(100.0) 
2 (0.8) 251(100.0) 

*Season closed. 
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specific fishing areas. Time of entry had a major impact on 
spatial distribution of the catch. In 1969 when peak entry 
occurred in mid-August, 69 percent of the tagged fish 
caught were below river miles 25 and 15.5 percent were 
between river miles 26 and 50. In 1970 the fish entered 
earlier and many passed through the lower fishing area 
before angler effort became intense. The result was that a 
smaller portion of the catch {52.2 percent) was taken below 
river mile 25 and a larger portion {32.7 percent) between 
river miles 26 and 50. In both years "half-pounders" had 
nearly disappeared from the fishery by mid-November. 

Highly significant (p>.01) differences in catch of adults 
in time and space were apparent in 1969 and 1970. Some 
of the difference can be attributed to failure to tag early 
run adults in 1969, while significant numbers of early 
migrants were tagged in 1970, but the major difference was 
due to earlier entry of adults in 1970. The result was that 
more tagged fish were available to the upper river fishery 
earlier in the season. In 1970, 31 .7 percent of the tagged 
fish were taken above river mile 100, while 17.2 percent 
were taken from the same area the year before. For the 
same reasons, only 18.2 percent of the catch was taken in 
the fishery below river mile 25 in 1970, while 31.8 percent 
were caught there in 1969. Distribution of catch by month 
was influenced by time of entry, migration speed and 
weather and water conditions in winter. Catch during 
winter (November to March) varied from 41.6 percent in 
1969 to 28.5 percent in 1970. Major differences in catch by 

month were observed in August and November. The catch 
rate of adults was four times greater in August 1970 than in 
1969 because of early availability resulting from early entry 
in 1970. Weather conditions are believed responsible for 
major differences in harvest in November. In 1969, when 
23.6 percent of the catch was taken in November, only 
0.49 inches of precipitation fell during the month and 
angling conditions were excellent during most of the 
period. In 1970, a near record rainfall of 6.57 inches 
(measured at Medford) fell during November creating poor 
angling conditions throughout the basin and harvest was 
only 11.0 percent. Because harvest of adults is subject to 
many variables, distribution of catch in time and space will 
probably vary significantly in most years. 

In all areas boat anglers were consistently more success
ful than those fishing from the bank, catching more fish per 
man in fewer hours of effort. Creel sampling data for catch 
of steelhead between river miles 68 and 125 were collected 
from October 1968 to March 1969. A summary is 
presented in Table 12 which also includes data on success 
for boat and bank anglers for the lower 11 miles of the river 
between August 1 and October 15, 1969 (data from 
Macleod, 1969). 

Seasonal Positioning and Migration Rates 
Seasonal distribution of early, late and ''half-pounder" 

runs was identified from tagged fish caught by anglers and 
recaptured in the trap at Gold Ray Dam. Positioning and 
behavior of adults and ''half-pounders" differed. 

TABLE 12. 

Boat 
anglers 

October 16 
November 2 
December 68 
January 42 
February * 
March 182 

August 1-
October 15 342 

*No data. 

Summary of angler success on steelhead in the Rogue River 
between river mile 68 and Gold Ray Dam, October 1968-March 1969, 
and the lower Rogue {miles 0-11) from August 1 to October 15, 1969. 

River mile 68 to Gold Ray 

Fish Hours 
per per Bank 

Hours angler fish anglers Hours 

107 0.5 9.7 29 102 
16 2.0 4.0 12 36 

338 0.6 8.0 249 510 
224 0.8 6.6 211 569 

* * * * * 
969 0.6 8.6 461 1206 

River mouth to river mile 11 

912 0.8 3.5 2364 5306 

16 

Fish Hours 
per per 

angler fish 

0.3 12.7 
0.2 18.0 
0.1 15.5 
0.1 21.9 

* * 
0.1 22.8 

0.6 4.0 



Adults 
Tagged fish recaptured in the trap at Gold Ray, in 

tributary streams and by anglers indicate that nearly all 
adult summer steelhead are destined for areas of the basin 
between river miles 65 and 159. In 1969 and 1970 about 
13 and 11 percent of the total adult run, respectively, 
moved into the upper basin above Gold Ray Dam. Based on 
recovery of tagged fish in tributaries in winter, only about 
five percent remained between river miles 65 and 95, and 
80 to 85 percent positioned between river miles 95 and 
125. The distribution is related to available spawning area 
and under natural conditions probably had little annual 
variation. 

Speed of upstream migration and seasonal positioning of 
adults was related to the month of river entrance. The date 
of arrival of tagged fish recaptured at Gold Ray Dam was 
directly dependent on the date of river entrance. Steelhead 
tagged in the estuary in June were caught in the trap 
between July and September, those entering in July arrived 
between August and the following February and fish tagged 
in August and September were trapped at Gold Ray 
between October and February (Table 13). 

A greater proportion of early run fish move into the 
upper basin, above Gold Ray Dam, than late run adults. 
Nearly 17 percent of the adults tagged in June 1969 were 
recaptured at Gold Ray, while 9. 7 percent of those tagged 
in July, 2.6 percent in August and 1.3 percent in September 
were trapped there. A similar pattern was observed in 1970, 
but few fish were tagged in June (Table 13). 

Most steelhead passing Gold Ray before August 1 in 
1969 and 1970 entered the river before seining began in the 

estuary. In June 1969, a total of 7,741 fish passed the 
counting chamber during the summer count period (May 15 
to December 31). Nearly 43 percent (3,315 fish) passed 
before August 1. The most rapidly migrating adult, tagged 
in the estuary on June 25, arrived at the trap 19 days later. 
Only 4.2 percent of the 1,114 adults tagged in the estuary 
in 1969 had been captured by mid-July, the latest date that 
would allow arrival at Gold Ray by August 1. Only three 
tagged fish reached Gold Ray by the first of August. These 
data indicate that nearly all of the adults counted at Gold 
Ray by August 1 entered the river before seining commenc
ed on June 16. In 1970, 504 steelhead (8.3 percent of the 
total run) passed Gold Ray by August 1, but less than one 
percent of the total catch in the estuary had been tagged by 
that date. The first tagged fish arrived at Gold Ray on 
August 6, indicating that all 504 fish probably entered the 
river before seining began on June 4. 

The speed of upstream migration was also directly 
related to time of entry. Adults tagged in the estuary in 
June 1969 and later recaptured at Gold Ray moved 
upstream at an average rate of 4.5 miles per day, with a 
maximum observed rate of 6.5 miles per day for 19 days. 
Adults tagged in July averaged 0.9 miles per day. The rate 
of upstream movement for fish tagged in July was not 
significantly different from those tagged in August (1.0 
mile per day) or September (1.1 miles per day). In 1970, 
few fish were tagged in June and only one was recaptured. 
No significant differences in migration speed were observed 
for adults tagged in July, August and September, which 
averaged 1.1, 1.1 and 1.2 miles per day, respectively. The 

TABLE 13 

Month Number 
tagged tagged 

May 0 
June 24 
July 62 
Aug. 545 
Sept. 474 

May 0 
June 9 
July 1194 
Aug. 1565 
Sept. 180 

Number of adult steelhead recaptured per month in the trap at Gold Ray Dam 
in relation to the month tagged at the mouth of the Rogue River, 

1969 and 1970. 

1969 
Month recaptured at Gold Ray Dam 

May June July Aug. Sept. Oct. Nov. Dec. Jan. 

3 1 
1 2 2 

4 2 4 4 
1 3 1 

1970 

1 
2 4 6 23 3 5 

4 18 8 
1 
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Percent 
Feb. recaptured 

16.7 
9.7 
2.6 
1.3 

11.1 
3 3.9 
3 2.1 

1.1 



mean rate of upstream movement for all adults was the 
same in both years, 1.1 miles per day (Table 14). 

Final destination of a fish in the watershed also 
influenced the speed of upstream movement. Tagged fish 
homing to the upper basin above river mile 120 moved 
upstream significantly faster in 1969 and 1970 (2.4, 1.6 
miles per day) than those recaptured below river mile 120 
(1.0, 1.1 miles per day). The difference remained statis
tically significant for fish tagged in July and August of 
1969 and 1970. The true differences are probably greater 
than the data indicate since some fish caught below river 
mile 120 could have been homing to the upper basin. 

Average migration rates include periods when fish were 
resting as well as actively migrating and are not good 
indicators of true migration speed. The maximum observed 
rate of movement for an adult was 32 miles in 4 days by a 
fish tagged in late July 1970. At the other extreme, an 
adult tagged a few days earlier was taken by an angler 85 
days later only six miles upstream. The fish could have 
spent many days resting at one location. 

Stress resulting from handling and tagging might have 
delayed upstream migration of ~orne fish. In 1969, 22 fish 
tagged in the estuary in August and September were 
recaptured from 2 to 30 days later (average - 10 days) at 
the same location. The fish apparently moved downstream 
into brackish water for a few days before resuming 
upstream migration. Similar behavior was observed in 1970 
when 53 adults tagged in July and August were recaptured 
an average of 13 days later (range 3 to 31 days) in the 
estuary. River temperatures at the seining site ranged from 

70 to 75°F. from late July through early September in both 
years and additional stress from netting and tagging might 
have caused aberrant behavior. Such action was not 
observed in June and early July 1969 when river tempera
tures were cooler. 

Speed of upstream migration is strongly correlated with 
water temperature and streamflow. The proportion of the 
summer steelhead run passing Gold Ray Dam before the 
end of August in the 1960's was directly related to mean 
streamflow between May 1 and August 31 and inversely 
related to mean maximum water temperatures. Environ
mental data collected by the United States Geological 
Survey (USGS) at Agness (river mile 30) between 1962 and 
1969 were correlated with the percentage of the annual 
summer steelhead count which passed Gold Ray by August 
31 of each year. Simple correlation coefficients (r) of0.96 
and 0.61 were calculated for the relationship between water 
temperature and streamflow, respectively, and movement 
of adults past Gold Ray in summer (Figures 18 and 19). In 
a multiple regression analysis, the most potent variable was 
water temperature (R2 =0.81) and the combination of water 
temperature and streamflow "accounted" for 87 percent of 
the variation in percentage of the run reaching Gold Ray by 
August 31. Water temperature obviously has the greatest 
impact on migration speed. In years with abundant spring 
runoff (as in 1969), fish entering in May and June move 
rapidly to the upper river, but in subnormal water years 
(1970), warm water temperatures may slow or stop 
upstream movement of early migrants during July and 
August and delay arrival at Gold Ray Dam for most fish 
until November (Figure 20). 

TABLE 14. 

Adults 
1969- mean 

-range 

1970- mean 
-range 

"Half-pounders" 
1969- mean 

-range 

1970- mean 
-range 

Average speed of upstream migration in miles per day for adult summer steelhead 
and "half-pounders" as determined from tagged fish caught by anglers, 

1969-1970. 

Month tagged 
June July August September 

miles/day n miles/day n miles/day n miles/day n 

4.5 4 0.9 16 1.0 54 1.1 36 
(1.3-6.5) (1.9-0.1) (3.0-0.2) (3.0-0.3) 

1.1 133 1.1 56 1.2 4 
(8.0-0.1) (2.3-0.1) (1.7-0.4) 

0.8 152 0.8 15 
(3.6-0.1) (2.0-0.3) 

0.7 42 1.0 174 0.9 6 
(2.0-0.1) (8.0-0.1) (1.6-0.1) 
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Season 
miles/day n 

1.1 110 
(6.5-0.1) 

1.1 193 
(8.0-0.1) 

0.8 167 
(3.6-0.1) 

0.9 222 
(8.0-0.1) 
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Figure 18. Relationship between mean maximum water 
temperatures as measured at Agness (river mile 30) from 
May 1 through August 31, and percentage of the run 
passing Gold Ray Dam by August 31, 1962-69. 
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Figure 19. Relationship between mean streamflow at 
Agness (river mile 30) from May 1 through August 31, and 
the percentage of the annual summer steelhead run passing 
Gold Ray Dam by August 13, 1962-69. 

May June July Aug Sept Oct Nov Dec 

Figure 20. Numbers of summer steelhead passing Gold 
Ray Dam per month in 1969 and 1970. 

Most adults enter the river 5 to 7 months before they 
will spawn and the majority move less than 125 miles 
upriver. The time and distance involved do not require a 
rapid upstream migration. When environmental conditions 
are favorable, fish are able to reach the upper river in as 
little as 19 days, but then they must remain in resting pools 
up to six months prior to spawning. Fish following such a 
migratory pattern have supported an intense sport fishery 
in late summer and fall in a 25-mile section of the river 
immediately above Gold Ray Dam. When conditions in the 
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Rogue are unfavorable for migration because of elevated 
temperatures, fish seek localized areas where temperature 
and depth are favorable and remain there until general 
water conditions improve, usually by early fall. Fish 
remaining in downriver areas until fall still have up to three 
months to reach the upper river before spawning begins. 

The general positioning of adults was largely dependent 
on date of entry, which to a large extent determines 
environmental conditions an upstream migrant must trav
erse. Insufficient numbers of early run fish were tagged to 
demonstrate seasonal positioning determinations from tags 
returned by anglers, but estimates of position by month for 
1969 and 1970 were made, based on known migration 
speed and dates of passage at Gold Ray Dam. The estimated 
distribution is presented in Figure 21. When environmental 
conditions favor rapid upstream migration, most early 
migrants achieve final prespawning distribution as early as 
September, but poor water conditions can delay final 
positioning until December. Final distribution prior to 
spawning when adults move into tributaries extends from 
about river mile 90 to 160, with about 60 percent of the 
fish above river mile 120. 
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Figure 21. Seasonal positioning of early-run summer 
steelhead by 25-mile sections of the Rogue River, May -
December 1969 and 1970. Width of bar equals approxi
mate percentage of run in each section. 

Seasonal distribution of late run adults was accurately 
determined from passage of tagged fish at Gold Ray Dam, 
known migration speed and data from 319 tagged adults 
caught by anglers in 1969 and 1970. Positioning differed 
slightly between years and since mean speed of upstream 
migration was the same each year, the difference was 



attributed to disparate times of peak entry. Late run adults 
entered the river from two to four weeks earlier in 1970 
than in 1969, and in each month during the fall a larger 
portion of the run was positioned from 30 to 40 miles 
farther upriver. Positioning of the run in 25-mile sections of 
the river is presented in Figure 22. In both years after the 
first heavy freshets in December the distribution of late 
entrants ranged from river miles 60 to 160 and completely 
overlapped distribution of early run fish . 
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Figure 22. Seasonal positioning of late-run adult summer 
steelhead by 25-mile sections of the Rogue River, August -
December 1969 and 1970. Width of bar equals approxi
mate percentage of run in each section. 

Four areas were located on the lower Rogue where 
summer steelhead rest during periods of elevated water 
temperatures. Three were small backwater sloughs fed by 
cool streams or ground water accretion, located at river 

miles 9, 11 and 12, but the most prominent such area was 
the lower illinois River, which in late summer is consistent
ly two to three degrees F. cooler than the Rogue . It attracts 
thousands of summer steelhead. Observations made by a 
pair of divers at bi-monthly intervals between mid-June and 
early September 1969 on the lower two miles of the river 
indicate that fish began moving into the area about July 20 
and reached peak numbers of nearly 700 per mile by the 
last week in August. About 80 percent of the steelhead 
entering the area were "half-pounders" as determined from 
samples collected by seining. 

All adult steelhead entering the illinois River in summer 
apparently move back to the Rogue in late fall and 
continue their upstream migration. A total of 871 steelhead 
(including 193 adults), was netted and tagged in the lower 
two miles of the lllinois in September of 1968 and 1969 . 
Their behavior was similar in both years and the samples 
were combined for final analysis (Table 15).1n October, 14 
adults were recaptured by anglers. Six remained in the area 
where they were tagged, but eight had returned to the 
Rogue and moved upstream above river mile 50, including 
four above river mile 100. Thirteen tagged adults were 
recaptured in November and 11 were caught in the Rogue 
above river mile 50. Four more were recaptured in 
December, all in the Rogue above river mile 50. The 
decreased catch in December was due partly to increased 
turbidity in the Rogue which reduces angler interest and 
efficiency and to movement of adults into tributaries where 
they are no longer vulnerable to the fishery. During 
spawning surveys adults tagged in the lllinois River were 
recaptured in four tributaries of the Rogue between river 
miles 113 and 122. No spawning was observed in the 
lllinois drainage or its tributaries, but the river serves as an 
important over summering area for Rogue River steelhead 
when water temperatures in the home stream become 
marginal. 

Seasonal positioning of adults destined for areas of the 
watershed above Gold Ray Darn has changed significantly 
since 1960, and has had a major impact on the sport fishery 
in the upper river. During 13 of the 18 years between 1942 
(first year of record) and 1959, more than 50 percent of 

TABLE 15. 
Recaptures by month and location from a sample of 193 adult summer steelhead 

tagged on the lower lllinois River in September 1968-1969_ 

Location 
Month of recapture 

of 
recapture October November December 

lllinois River 5 1 0 
Rogue, 25 to 50 miles 1 0 
Rogue, 50 to 100 miles 4 8 1 
Rogue, 100 to 125 miles 4 3 3 

Total 14 13 4 
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Total 

6 
2 

13 
10 

31 



the summer steelhead counted at Gold Ray passed the 
counting station before August 31. To the contrary, during 
the 11 years from 1960 to 1970, the majority of the run 
passed the counting station before August 31 on only one 
year (Figure 23). Streamflows recorded at Grants Pass 

Figure 23. Percentage of annual summer steelhead run 
passing Gold Ray Dam by August 31, 1942-1971. 

between 1942 and 1970 indicate that the annual pattern of 
runoff in the basin is changing. Mean annual streamflow in 
the 1960's was not significantly different from that in the 
1940's and 1950's, but the proportion of mean annual flow 
that occurred in June and July, when early run adults were 
moving into the upper river was 12.4 percent less in the 
1960's than in the 1940's (difference significant, p>.05) 
and 5.4 percent less than the 1950's. In the Rogue an 
inverse relationship between water temperature and stream
flow (r= -0.69) indicates that reduction in mean stream
flows during the period, May 1-August 31, has resulted in 
elevated summer temperatures which retard upstream 
movement of adult steelhead (Figure 24). 

The long-term trend toward lower summer flows appar
ently has resulted in a larger portion of adults bound for 
the upper basin spending the summer in downriver areas, 
causing a decline in success of the fall sport fishery above 
Gold Ray Dam. More adults now move into the upper river 
on declining fall temperatures than on cool but increasing 
early summer temperatures. 

"Halfpounders" 
Seasonal positioning of "half-pounders" was identified 

through an examination of data obtained from 432 tagged 
fish taken by the sport fishery in 1969 and 1970, from 
observations on numbers of "half-pounders" passing the 
counting station at Gold Ray Dam in 1968 and 1969 and 
from distribution of "half-pounders" captured during 
spawning surveys. Unlike adults, most "half-pounders" 
remained in the lower river during fall and winter. Intensive 
fishing effort was present on all sections of the river except 
the almost inaccessible canyon. The distribution of catch 
was heavily weighted toward the area below river mile 50 
where, in 1969 and 1970, 84.5 and 84.9 percent of the 
tagged "half-pounders", respectively, were taken. Most of 
the remaining 15 percent were caught below river mile 75 
(Table 11) and less than one percent of the total run of 
"half-pounders" were caught above Gold Ray in either 
year. 
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Figure 24. Relationship between streamflow and mean 
maximum water temperature for May 1 through August 31, 
as measured at Agness on the Rogue River, 1962-69. 

Distribution of tagged fish by month was similar in both 
years, but more fish had moved above river mile 25 by the 
end of September in 1970 as a result of early entry that 
year. Recruitment to the fishery of the small proportion of 
the run moving above river mile 68 began in September in 
both years, but in each year most fish remained in the 
lower 35 miles of the Rogue and 10 miles of the Illinois 
River through September. After the first of October fishing 
pressure and catch in the area decreased, but the fish 
apparently did not move to any significant degree because 
little increase in catch occurred upriver. By the end of 
December no substantial increase in catch was observed 
above river mile 68, and "half-pounders" had almost 
completely disappared from the lower fishery . The situa
tion remained the same through the winter in each year, 
indicating that at all times most "half-pounders" remain in 
the lower river on their first upstream migration. Estimated 
distribution of "half-pounders" by month is presented in 
Figure 25. 

Speed of upstream movement was also similar in 1969 
and 1970. The mean rate of movement for tagged "half
pounders" was 0.83 and 0.92 miles per day in 1969 and 
1970, respectively. In 1969, no significant difference was 
observed between migration speed of "half-pounders" 
tagged in July, August and September, but unlike adults, 
fish entering earliest (July) moved upstream at a significant
ly slower rate (0.67 mile per day) than those entering in 
August (0.99 mile per day) and September (0.90 mile per 
day). The distribution of 42 "half-pounders" tagged in July 
and subsequently caught by the sport fishery was not 
different from that of fish tagged later in the summer. Since 
most fish moved less than 50 miles upstream and had 
several months to do so, rapid migration was unnecessary. 
Fish entering early had more time to traverse the short 
distance, which could explain their slower rate of move
ment. The mean difference in migration rate between years 
was not significant, but in both years ''half-pounders" 
moved upstream more slowly than adults (difference 
significant at p>.05) (Table 14). The slower rate of 



-

CJ) 

Q) 

E 
.... 
Q) 

> 

CJ) 

Q) 

E 
.... 
Q) 

> 
.... 

Au gus! Sep1ember 

? 

? 

I 
~ 
? 

October November December 

Figure 25. Estimated seasonal positioning of half
pounders by 25-mile sections of the Rogue River, August -
December 1969 and 1970. Width of bar equals approxi
mate percentage of run in each section. 

movement by smaller fish is apparently not related to size 
since the maximal observed rate of movement for "half
pounders" was equal to that of adults (8 miles per day). 
Also, no significant differences were observed between the 
average speed of the five fastest migrants in each group in 
1969 and 1970. 

The slow average rate of upstream movement and the 
tendency for ''half-pounders" to remain in the lower river is 
apparently related to a sexually immature condition. A 
sample of 84 "half-pounders" was collected in the estuary 
in August 1970 for analysis of sexual maturity. The sex 
ratio was 1.1 females per male, but only three males {3.6 
percent of the sample) were maturing. The remainder of the 
sample had vestigial threadlike gonads which would not 
have matured before the fish returned to sea. If the ratio of 
mature to immature fish holds true for the entire "half-

pounder" run, then an estimated 4,000 mature males were 
present in 1970. Spawning surveys indicated that about 
6,000 mature males moved above river mile 68 and 
spawned with adults in 1970. The discrepancy in these 
figures is probably due to the small sample of 
"half-pounders" examined in the estuary. Despite the 
difference, these data indicate that all sexually mature 
males are on a true spawning run and travel to spawning 
areas with adults, while most immature fish tend to remain 
in the lower river. 

Observed movements of "half-pounders" tagged while 
over-summering in the lower lllinois River indicate that 
sexually immature fish which remain in the lower 50 miles 
of the Rogue might return to sea earlier than adults. The 
behavior can best be demonstrated by comparing monthly 
harvest and distribution of sport caught fish from a sample 
of 678 "half-pounders" tagged in the lower two miles of 
the lllinois River in September 1968 and 1969 {Table 16). 
In October, 19 tagged "half-pounders" were recaptured, 
including 16 fish {79 percent) which had not moved from 
the tagging area and three {21 percent) that were caught in 
the Rogue above river mile 50. During November only 5 
"hitlf-pounders" were taken, three from the lower lllinois 
River and two from the Rogue above river mile 50. 
Distributions of adults and "half-pounders" tagged on the 
Illinois River in September were significantly different 
(p>.05, X2 test of independence) by November. Adults had 
moved to the upper Rogue but most "half-pounders" had 
not. The number of tagged "half-pounders" caught in 
November was a reduction of nearly 75 percent from the 
previous month. The difference was due to a decline in 
numbers of fish available to the fishery and in fishing 
effort. An underwater census of steelhead in the lower two 
miles of the lllinois River was conducted by two divers on 
November 19, 1969. Water conditions were ideal but only 
214 "half-pounders" were counted {about 100 fish per 
mile) as compared to about 700 fish per mile the last week 
in August. Clearly a significant decrease in the number of 
steelhead had occurred. Tagged "half-pounders" that 
moved from the lower Illinois River disappeared from the 
fishery. By December, no increase in catch occurred in the 

TABLE 16. 

Location 
recaptured 

lllinois River 
Rogue, 0 to 50 miles 
Rogue, 50 to 100 miles 
Rogue, 100 to 125 miles 

Total 

Recaptures by month and location from a sample of 678 "half-pounders" 
tagged on the lower Dlinois River in September 1968-1969. 

Month recaptured 
October November December 

14 3 0 
1 0 0 
3 2 2 

0 0 

19 5 2 

22 

Total 

17 
1 
7 

26 



upper Rogue, and no fish were taken from the upper 
lllinois or lower Rogue. The "half-pounders" that disap
peared from the fishery might have moved upstream into 
the Rogue between river mile 35 and 68 where they were 
not vulnerable to a winter fishery, or they might have 
returned to sea. 

Growth accrued between the time of the "half-pounder" 
run and first adult run favors the seaward return. "Half
pounders" grow an average of 5.2 inches at sea before 
making their first spawning run. Adults which have spawn
ed for the first time grow an average of 2.8 inches before 

beginning their second spawning run. In order to produce 
the observed differences in growth ''half-pounders" are 
believed to return to sea up to two months earlier than 
adults. 

Spawning 
A survey of areas where summer steelhead spawn was 

conducted each winter from 1968 through 1971. Repro
ductive activity was observed in 72 tributaries of the Rogue 
between river miles 65 and 159, and in 21 tributaries of the 
Applegate River between river miles 3 and 50 (Table 17). 

TABLE17 

Tributary 

ROGUE RIVER 

Whiskey Creek 

*Grave Creek 
Rock Creek 
Poorman Creek 
WolfCreek 
Coyote Creek 

Galice Creek 

Taylor Creek 

*Jumpoff Joe Creek 
Quartz Creek 
Bummer Creek 
Pleasant Creek 
Schoolhouse Creek 
Harris Creek 
Louse Creek 

Pickett Creek 

Shan Creek 

Limpy Creek 

Dutcher Creek 

Allen Creek 

Gilbert Creek 

Fruitdale Creek 

Jones Creek 

Tributaries of the Rogue and Applegate rivers utilized 
as spawning areas by summer steelhead, observations made 

1969-1972. 

River Mile 

65 

68 

76 

79 

83 

86 

91 

92 

92 

100 

101 

103 

Class 

3 

3 
3 
2 
2 

3 

3 

3 
3 
3 
3 
3 
2 

3 

3 

3 

3 

3 

3 

3 

Tributary 

Savage Creek 

*Evans Creek 
Maple Creek 
Fielder Creek 
Trimble Creek 
Bear Branch 
Red Ditch 
Pleasant Creek 
Ditch Creek 
Queens Creek 
Browns Gulch 
Sykes Creek 
May Creek 

Ward Creek 

Birdseye Creek 

Foot s Creek 

Millers Gulch 

Sardine Creek 

Galls Creek 

Kane Creek 

Sams Creek 
Rock Creek 

*Bear Creek 
Jackson Creek 
Griffm Creek 

River Mile 

108 

111 

111 

113 

114 

115 

118 

118 

120 

123 

127 

104 3 *Spawning not observed in the main stem. 
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Class 

3 

3 
3 
3 
3 
3 
2 
3 
3 
3 
3 
3 

2 

2 

3 

1 

1 

3 

3 
3 



TABLE 17 (continued) 

Tributary River Mile Class Tributary River Mile Class 

Larson Creek 3 APPLEGATE RIVER 
Wagner Creek 3 
Meyer Creek 3 *Slate Creek 3 
Neil Creek 3 Round Prairie Creek 3 
Emigrant Creek 3 Elliott Creek 3 
Walker Creek 3 Waters Creek 3 
Cove Creek 3 

Cheney Creek 4 2 
Snider Creek 129 3 

Jackson Creek 8 3 
*Little Butte Creek 132 

Antelope Creek 1 Murphy Creek 13 3 
Salt Creek 3 
Long Branch 3 Grays Creek 14 3 
Lake Creek 3 
Lost Creek 3 Caris Creek 19 3 

Slagle Creek 3 
Hog Creek 136 3 

*Williams Creek 19 
Reese Creek 139 2 Powell Creek 3 

Mungers Creek 3 
Dry Creek 141 3 Bear Wallow Creek 3 

Long Branch 144 3 Thompson Creek 25 2 
Nine Mile Creek 3 

Indian Creek 146 3 
*Little Applegate River 34 

Trail Creek 148 2 Yale Creek 3 

Elk Creek 152 2 Forest Creek 31 3 
West Branch 3 
Flat Creek 3 Star Gulch 38 3 
Sugarpine Creek 3 

Beaver Creek 41 3 
*Big Butte Creek 155 

Clark Creek 3 Palmer Creek 42 3 
McNeil Creek 3 
Neil Creek 3 Squaw Creek 48 3 
Dog Creek 3 

*Carberry Creek 50 
Lost Creek 159 3 Brush Creek 3 

Streams were ranked by importance with Class 1 streams have shown that most streams there are rocky, precipitous 
supporting an estimated spawning population of more than and of poor quality for spawning. 
1,000 fish, Class 2 between 500 and 1,000 and Class 3 less Physical characteristics of streams utilized for spawning 
than 500. Intensity of spawning was highest in small were unusual. Nearly all were small, with watershed areas of 
tributaries of the Rogue between river miles 111 and 123. less than 25 square miles and winter streamflows of less 
No spawning was observed in the illinois River or in than 50 cfs. Most streams surveyed normally become 
tributaries of the Rogue below river mile 34. The inacces- intermittent in summer, some as early as mid-June. Minimal 
sible Rogue canyon between river miles 35 and 65 was not streamflows and maximal water temperatures observed 
surveyed, but previous stream surveys (Rivers, et al. , 1941) during the summer of 1967 (data from Thompson and 
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Fortune, 1970) are presented in Table 18 for six streams 
that support about 25 percent of the annual spawning 
escapement. Only two streams maintained a flow at the 
mouth during the summer, but in one, Antelope Creek, 
maximal water temperatures reached 80°F in July making 
much of the stream unsuitable for rearing. The second 
stream, Foots Creek, receives irrigation runoff about one 
mile above the mouth, but frequently becomes intermittent 
or dry above that point. Flow records taken during the 
1970-71 water year from Kane Creek (river mile 120), a 
stream that was intensively studied, are presented in Figure 
26. The maximum flow was observed on January 18 when 
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Figure 26. Streamflow in Kane Creek during the 1970-71 
water year, periods of peak spawning and peak fry 
out-migration are indicated. 

flood conditions existed throughout the basin, and except 
for sea ttered pools, the stream was dry from August 
through October. More than 2,000 adults are estimated to 
utilize this stream which has no rearing capacity in summer 
and fall. The situation is typical; many streams that support 
large populations of spawning adults in winter are 
completely dry in summer. Obviously, most fry must 
migrate from natal streams to larger tributaries or the main 
stem Rogue soon after emergence. 

Estimates of spawning escapement (excluding natural 
mortality) were made in 1969 and 1970. Escapement in 
1969 was calculated to be about 3,400 "half-pounders" and 
46,700 adults, based on population estimates for the total 
run, the ratio of "half-pounders" to adults tagged in the 
estuary and the estimated loss of each group to the fishery. 
An increase was observed in 1970 when escapement was 
estimated to be 5,300 "half-pounders" and 51 ,600 adults. 

Sexually mature adults ascend tributaries on freshets 
produced by the first heavy winter rains. In late fall of 
1969 and 1970, observations on streamflow were made at 
weekly intervals on selected streams between river miles 95 
and 160. All streams utilized for spawning had insufficient 
flow to attract steelhead until December 12, 1969, and 
November 23, 1970. Electrofishing in the week following 
the frrst major freshet each year confirmed that adults 
began moving into tributaries along the entire distribution 
of spawning at the same time, but numbers of adults in 
tributaries remained low each year until after the peak of 
winter freshets, usually occurring in January. 

Intensive study of a selected, measured 1 ,500-foot area 
of Kane Creek indicated that numbers of spawning adults 
peaked the last week in January 1970 and 1971. The 
section was located in Range 3 W., Township 36, Section 
38, 0.5 mile above the crossing of Interstate Highway 5 and 
extended upstream. Each year the area was electrofished 
eight times between December 21 and February 17. A total 
of 81 fish was captured in 1969-1970 and 97 in 1970-71 
with peak daily catches of 32 and 38 fish on January 26, 
1970 and January 25, 1971, respectively (Table 19). After 
mid-February, streamflows in many small tributaries were 
too low for successful spawning but reproductive activity 

- continued until mid-March in larger streams such as Foots 
and Antelope creeks. 

Water temperature during the peak period of spawning 
was 45°F in both years in the intensively studied area of 
Kane Creek, and averaged 44.0°F in 1969-70, and 43.6°F 
in 1970-71 , for the period between December 21 to 
February 17. Adults were observed actively spawning at 

TABLE 18 

Stream 

Antelope Creek 
Sams Creek 
Kane Creek 
Galls Creek 
Sardine Creek 
Foots Creek 

Location, watershed area, minimal streamflow and maximal water temperature 
observed in 1967 near the mouth of six tributaries of the Rogue River 

where about 25 percent of summer steelhead reproduction occurs. 

Watershed area 
River mile square 
at mouth miles 

135 57.0 
123 24.6 
120 10.5 
118 14.3 
118 21.0 
113 27.4 

Minimal 
flow 
cfs 

3.0 
dry 
dry 
dry 
dry 
1.8 

25 

Date 

September 1 
July 31 
August 29 
August 29 
August 29 
July 27 

Maximal 
temperature 

OF. 

80 

67 

Date 

July 12 

August 29 



TABLE19 
Numbers of summer steelhead collected by electrofishing in a selected 
1 ,500-foot area on Kane Creek, and water temperature and streamflow, 

December 21- February 17, 1969-1971. 

Number 
Date steelhead 

December22 4 
December30 3 
January 13 1 
January 19 26 
January 26 32 
February 2 4 
February 10 6 
February 17 2 

Total 81 

1 Estimated flows. 
2Measured flows. 

1969-70 
Water Streamflow 

temperature °F (cfs)1 

40 10 
39 8 
46 25 
45 35 
45 10 
48 10 
46 8 

minimal temperatures of 35°F on January 5, 1970 in 
Sardine and Foots Creek and at a maximum of 49°F on 
February 10, 1970 in Sams Creek and March 10, 1970 in 
Kane Creek. 

No temporal or spatial isolation between early and late 
run adults and "half-pounders" was observed on the 
spawning grounds. Members of all three groups entered 
streams from December through March and spawned 
together. Ninety fish tagged in the estuary and 19 tagged at 
Gold Ray Dam were recaptured during spawning surveys. 
Adults tagged in the estuary in July, August and September 
showed little variation in time of spawning (Table 20). 
Tagged early and late run adults and "half-pounders" were 
observed spawning in the same areas on the same day in five 
streams, including Antelope Creek on December 31, 1969, 
Foots Creek on January 25, 1971 , Galls Creek on January 

TABLE 20 
Relationship between the time 90 steelhead were tagged in 
the estuary and the time they were recaptured while 

spawning, Rogue River, 1968-1971. 

Month 
tagged 

July 
August 
September 

Total 

Month of recapture Total 
December January February March recaptured 

7 
5 
0 

12 

17 
24 

4 

45 

10 
11 
4 

25 

4 
3 

8 

38 
43 
9 

90 

26 

1970-71 
Number Water Streamflow 

Date steelhead Temperature °F (cfs)2 

December21 3 44 
December28 8 45 5.2 
January 11 5 43 6.1 
January 19 6 42 68.0 
Janaury 25 38 45 24.1 
February 3 11 45 8.4 
February 8 14 42 8.2 
February 16 12 43 10.9 

Total 97 

19, 1971, Kane Creek on February 3, 1971 and Indian 
Creek on January 22, 1971. No genetic isolation was 
observed between the groups. 

All "half-pounders" captured during spawning surveys 
were precocious males. Many ripened earlier than large 
males, stimulating early movement into tributaries. In the 
1969-70 season, 11.2 percent of the spawners caught in 
December, 7.5 percent in January, and 3.4 percent in 
February were "half-pounders". The same relationship was 
apparent in the 1970-71 season when 16.4 percent of the 
spawners caught in December, 9.7 percent in January, and 
7.0 percent in February were "half-pounders". Catch of 
"half-pounders" totaled 7.1 percent and 10.0 percent of all 
spawners caught in 1969-70 and 1970-71 , respectively. 

"Half-pounders" were observed on redds spawning with 
large females in Kane, Sardine, Galls and Sams creeks. But 
at each observation electrofishing in the immediate area 
produced no large males. After the peak in spawning, 17 
percent (average for 1969 and 1970) of the "half
pounders" captured were spent indicating that some had 
spawned successfully. "Half-pounders" on spawning areas 
provide a margin of insurance that there will be an adequate 
number of males. Despite the ability of "half-pounders" to 
stimulate reproductive behavior in adult females, most 
fertilization is accomplished by adult males which aggres
sively defend the redd. 

Mature "half-pounders" captured on spawning areas 
were younger and larger than those sampled in the estuary. 
Age determinations were made on a sample of 37 captured 
in tributaries in 1969-70. The sample was small, but the 
frequency of mature 1 /+ fish in tributaries was nearly 
double that observed in the estuary, while the frequency of 



2/+ and 3/+ fish in the tributaries was lower (Figure 27). 
Seventy-two percent of the "half-pounders" spawning in 
1969-70 were between 14 and 16 inches in length as 
compared to 26 percent in that size range caught in the 
estuary. Only 6 percent were less than 12 inches and nearly 
60 percent of these were 2+ males that had not been to sea. 
Some stream resident males were observed to mature at age 
1 + (20 months old) at a minimum length of 7.8 inches. The 
tendency for precocious fish to be the fastest growing 
members of the population is normal and has been 
investigated at length by Aim (1959). 

Distribution of mature male "half-pounders" was coinci
dent with that of adults, but densities varied with location 
in the basin. About 5 percent of the spawners captured in 
tributaries of the upper basin above river mile 125 were 
"half-pounders", but "half-pounders" contributed about 12 
percent to the catch in tributaries between river mile 113 
and 123, and only 3.6 percent in tributaries of the 
Applegate River (Table 21). Since mature "half-pounders" 
are on the average, younger, larger and faster growing than 
their immature cohorts, rearing conditions in the main stem 
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Ftgure 27. Length frequencies and age categories of 
half-pounders caught in the Estuary in August and 
September 1969, and caught while spawning in tributaries 
of the upper river in December 1969, and January and 
February 1970. 

between river miles 113 and 123 could be the most 
optimum in the basin for rapid growth of smolts. Water 
temperatures in that area are higher at all times of the year 
and could provide more optimal conditions for growth of 
juveniles than conditions found in the upper Rogue or 
Applegate River. Marked summer steelhead fry from Kane 

TABLE 21 

Stream 

Upper Rogue 
McNeil 
Indian 
Reese 
Antelope 

Total 

Middle Rogue 
Sams 
Kane 
Galls 
Sardine 
Foots 
Birdseye 

Total 

Applegate 
Cheney 
Jackson 
Munger 
Thompson 
Forest 

Total 

Ratio of sexually mature "half-pounders" to adults captured in tributaries of 
the Rogue and Applegate rivers, December-March 1968-1972. 

River mile 
at mouth 

155 
146 
139 
132 

123 
120 
118 
118 
114 
114 

4 
8 

19 
25 
31 

Number 
half-pounders 

1 
6 
4 

12 

23 

41 
92 
37 
61 
89 
18 

338 

0 
1 
1 
0 

3 

27 

Number 
adults 

17 
103 
68 

242 

430 

451 
639 
261 
270 
740 

60 

2,421 

28 
9 

15 
11 
20 

83 

Percent 
half-pounders 

5.6 
5.5 
5.6 
4 .7 

5.1 

8.3 
12.6 
12.4 
18.4 
10.7 
23.1 

12.3 

0 
10.0 
6.6 

0 
5.0 

3.6 



Creek which rear in that area were observed to reach a 
maximum length of 8.0 inches in one year. 

There was a preponderance of males on the spawning 
grounds each season. The ratio was 2.0 males per female in 
1969-70 and 1.7:1 in 1970-71, but varied seasonally. The 
sex ratio in December was 2.4:1 in 1969 and 2.3:1 in 1970, 
but by January when most spawning occurred it dropped to 
2.0:1 and 1.4:1, respectively. In March after the peak had 
passed the proportion of males increased to 2.2 : 1 in 1970 
and 1.6:1 in 1971. 

The high ratio of males to females on the spawning 
grounds is related to differential behavior of the sexes. In 
1970-71, 670 males and 410 females were tagged in six 
streams and on subsequent electrofishing surveys 158 males 
(23 .6 percent) and 4 7 females ( 11.5 percent) were recaptur
ed. Large males and "half-pounders" enter spawning areas 
earlier and remain later than females. More than 91 percent 
of the males were ripe when they entered tributaries in 
December. Forty-two percent of the large males recaptured 
had been on the spawning grounds for more than 30 days 
(one for 69 days) and all but one were still in ripe condition 
and appeared to be fertile. "Half-pounders" retained their 
fertility even longer, probably because they are less able to 
complete the spawning act in the presence of competition 
with larger males. More than 4 7 percent remained ripe after 
30 days, and one after 93 days. Many males that remained 
30 days or longer were in poor physical condition from 
spawning and aggressive interactions with other males and 
many probably had spawned with more than one female. A 
few spent males were captured in December and are 
believed to have been dominant males that were able to 
secure early spawning opportunities. The male that was 
observed to complete spawning most rapidly was tagged in 
a ripe condition on December 21, 1970 and recaptured in a 
spent condition 9 days later. Twenty percent of all males 
recaptured were spent, and many showed no urgency to 
leave the spawning areas. Males in a spent condition were 
observed to remain in tributaries for as long as 18 days. 

Females completed the spawning act and left the 
tributaries more rapidly than males. Those entering tribu
taries in December remained for longer periods than those 
entering in January or February. Females tagged in Decem
ber ( 65) and subsequently recaptured (17) completed the 
spawning act in an average of 44 days. Those entering in 
January and February (326), which were recaptured (29) 
completed spawning in an average of 10 days. Obviously, in 
both cases, the majority of the females were never 
recaptured and are assumed to have completed spawning 
and returned to the main stem more quickly. The rapidity 
with which a female can complete the spawning act was 
observed on Antelope Creek in 1971. On the morning of 
February 17, a gravid female was captured with several 
other fish from a deep resting pool and tagged. The same 
fish was recaptured on the afternoon of February 18 about 
one mile downstream in a spent condition. Many other 
females were observed to complete spawning in 4 to 7 days. 
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The observed incidence of repeat spawning was high for 
summer steelhead. Analysis of 504 scale samples taken 
from adults captured in tributaries and at the estuary 
indicated that 12.7 percent of the adults entering the river 
in 1969 were on repeat spawning runs, including 10.5 
percent on the second run, 2.0 percent on the third and 0.2 
percent on the fourth. The sex ratio observed for repeat 
spawning adults was 11.3 females per male. The tendency 
for males to remain for extended periods in tributaries 
during the spawning seasons, while females spawn quickly 
and return to sea is believed responsible for the differential 
survival rate. 

Some males enter more than one stream in a single 
season. Six males tagged in tributaries were recaptured from 
4 to 62 days later in other streams. All were ripe when 
tagged and five were still ripe, active spawners when 
recaptured. Five were large adults and one was a "half
pounder". Most movement was to adjacent streams, but 
one fish moved from Kane Creek to Foots Creek, a distance 
of more than six miles. 

Horning ability of adults on repeat spawning runs is 
acute, but males might have a greater tendency to stray 
than females. Fifty adults tagged while spawning in 
1969-70 and 1970-71 were recaptured the following year. 
Fifteen were females and all had homed to the stream 
utilized the previous winter. Thirty-five males were recap
tured and two had strayed. One tagged in Kane Creek in 
January 1970 was recaptured in Foots Creek (8 miles 
downstream) in January 1971, and again in Galls Creek in 
February 1971. The second was tagged in Reese Creek in 
January 1971 and recaptured in Sams Creek (16 miles 
downstream) in February 1972. 

Racial Analysis 
No evidence was gathered during the study to support 

the contention that early run and late run summer 
steelhead are racially distinct populations. Obvious differ
ences in time of entry, migration speed and seasonal 
positioning were observed and could have been genetically 
encoded or stimulated by environmental conditions and 
previous experience as juveniles or adults. However, the 
differences that exist are not sufficiently strong to segretate 
the runs while spawning. Members of both groups spawned 
simultaneously in the same areas, indicating they are 
members of a common race. Supporting evidence for a 
uniracial run was obtained from scale analysis and recapture 
of tagged fish on consecutive runs. The life history 
categories of both groups were nearly identical with 96 to 
97 percent of each group entering the river as "half
pounders" on the first upstream migraton. Also, some 
tagged fish that entered with the early run on one migration 
returned with the late run the following year. Late run fish 
were also observed to reverse their time of entry. All 
evidence collected indicates that early, late and "half
pounder" runs share a common gene pool. 



The relationship between the early, late and "half
pounder" runs was clarified during the investigation. From 
1969-71 about ten percent of the adult run entered the 
river before the first of August, while the remainder entered 
between August 1 and October 15. About 97 percent of the 
progeny of early and late run adults returned as "half
pounders", and the timing of the run was the same for each 
group. The remaining three percent returned the following 
year, distributed almost equally with early and late run 
adults. About 95 percent of the "half-pounders" are 
immature and do not spawn. On the first true spawning 
run, progeny of early run fish enter the river in two peaks, 
with the majority entering early and a lesser number 
entering late. Mature progeny of late run adults returned 
both early and late, but the majority were late. Each run 
contributes offspring to both groups. In all cases early run 
and late run adults and "half-pounders" spawned together 
and contributed freely to a common gene pool. A diagram 
of the relationships between the three runs is presented in 
Figure 28. 

First upstreo m 
migration 

Figure 28. Relationship between early-run (May, June, 
July), late-run (August, September, October) and half
pounder runs of summer steelhead on the Rogue River. The 
three runs constitute a single race. (Percentages are 
approximate and vary annually.) 

A remarkable parallel exists between the three groups of 
summer steelhead on the Rogue and Atlantic salmon {S. 
salar) populations in some streams on the east coast of 
Canada. For example, in the Miramichi River, New Bruns
wick, historically heavy runs of early run salmon (May, 
June, July) and late run salmon (August, September, 
October), were present with a large run of grilse {1-salt fish) 
entering with late run adults (Belding, 1934 ). The genetic 
relationships between the runs has been debated, both for 
racial distinction {Calderwood, 1930) and against it (Beld
ing, 1934). But evidence presented by Belding {1934) 
strongly indicates that early, late and grisle runs of salmon 
in the Miramichi, like those of summer steelhead on the 
Rogue, are not discrete races. For many years in succession 
nearly all spring run salmon were harvested by an excessive 
net fishery. Spawning escapement consisted almost entirely 
of salmon that entered the river in September and October 
after the netting season closed, but progeny of this group 
returned as spring run fish in sufficient numbers to 
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maintain the early fishery in spite of what Belding calls "an 
almost complete extermination of early run salmon" each 
year. 

Large numbers of winter run steelhead (estimated to be 
90,000 per year) are present in the Rogue in addition to the 
summer run. The fish begin entering the river in November 
and based on fishery harvest, peak entry occurs in 
December (Riikula, personal communication). In 1970, 
winter run fish passed Gold Ray Dam in peak numbers in 
early February and early March, 60 to 90 days later than 
late run summer fish and 200 to 230 days later than early 
run summer steelhead {Figure 29). During the 1969-70 
counting period, 13,789 winter steelhead and 7,768 sum
mer steelhead moved past Gold Ray to spawning areas in 
the upper basin. After the timing and distribution of 
spawning by summer run fish had been determined, an 
investigation was conducted to identify the mechanisms 
which keep summer and winter stocks genetically isolated 
while spawning. Between March 7 and April10, 1970,416 
winter steelhead were trapped at Gold Ray Dam and 
marked with blue spaghetti tags. The fish were significantly 
larger (p>.Ol) than summer steelhead, averaging 23.3 
inches fork length (range 16.5 to 31.5 inches). A histogram 
of length frequencies of summer and winter steelhead 
tagged at Gold Ray in 1969-70 is presented in Figure 30. In 
March, April and May, stream surveys were made in the 
upper basin in an effort to locate tagged fish . No attempt 
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Figure 29. Number of steelhead counted per month at 
Gold Ray Dam, June 1969 to May 1970. 
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Figure 30. Length frequencies of summer steelhead and 
winter steelhead tagged at Gold Ray Dam between July 
1969 and April 1970. 



was made to define the entire distribution of spawning, but 
only to learn when spawning occured and the size of stream 
utilized. 

The investigation revealed that peak spawning activity of 
winter run stocks occurred about 60 days later than that of 
summer run fish. One tagged winter steelhead was observed 
spawning in Elk Creek on March 23 with several other fish. 
Attempts to capture the tagged fish were unsuccessful, but 
one ripe female, two ripe males and one spent male were 
caught. The area was surveyed again on April 7 and many 
completed redds were observed but no steelhead were 
present. Four tagged winter run fish were observed iil the 
South Fork of Little Butte Creek on April 7. A sample of 
26 steelhead was caught by electrofishing, including one 
winter steelhead tagged at Gold Ray on March 13, 1970. 
Many completed redds were in the area and 42 percent of 
the fish had completed spawning, indicating that spawning 
intensity was probably near the seasonal peak. Another 
sample of 56 winter run fish was captured in Galice Creek 
(river mile 75) on April 6, 1970. The sample contained 27 
females, including 22 (80 percent) gravid fish which would 
not have spawned for several days. Because of the minimal 
sampling conducted, peak spawning activity could not be 
positively determined, but data collected indicate that the 
peak probably occurred near the first of April. Spawning by 
summer steelhead peaked in late January and was complet
ed before the first of April. The difference in timing was 
sufficient that summer steelhead fry had begun to emerge 
before winter steelhead spawning activity peaked. 

Spatial isolation also existed between spawning popula
tions of summer and winter steelhead. Streams utilized by 
winter steelhead were larger than those used by summer run 
fish and the difference was greatly magnified by the 
difference in time of spawning. Winter run fish observed 
spawning in March and April utilized streams ranging in size 
from 30 cfs (Galice Creek) to 50 cfs (South Fork of Little 
Butte Creek, USGS dataa) to 180 cfs (Elk Creek, (USGS 
data). Most streams utilized by summer run fish in January 
and February did not have sufficient flow in March and 
April to attract winter steelhead. The potential for genetic 
exchange was present in some larger tributaries used by 
summer fish which were still suitable for spawning in March 
and April, but winter fish were not observed to use them. If 
winter fish did spawn in the same areas, it is probable that 
in most years the streams would become intermittent or 
dry before fry could emerge and migrate. 

The mechanisms of genetic isolation between summer 
and winter steelhead stocks in the Rogue River are both 
spatial and temporal (Figure 31). 

Straying 
Summer steelhead straying from the Rogue moved in a 

southerly direction. Twelve fish tagged in the estuary in the 
summers of 1968-1970 were caught by anglers in other 
rivers. Eleven were taken in the Klamath River and its 
tributaries in California and one was recaptured in the 
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Figure 31. Mechanisms of reproductive isolation between 
summer and winter steelhead on the Rogue River. 

Smith River, also in California. One fish tagged in the 
lllinois River in September 1968 was also recaptured in the 
Smith River. Ten of the twelve strays were tagged as 
"half-pounders" (Table 22). But, on the basis of the 
numbers of each group tagged and the survival between 
runs, the rate of straying was about the same for each 
group. No tagged fish were caught in rivers north of the 
Rogue. 

All tagged fish recaptured in the Klamath River were 
adults and probably all were ascending the river to spawn. 
Six were taken above river mile 50, three above river mile 
100, two above river mile 150 and one was taken at Iron 
Gate Dam, the upstream limit for anadromous salmonids 
(Figure 32). One tagged fish was taken in the Trinity River 
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Figure 32. Locations of fish recaptured at sea (o) and in 
the Smith and Klamath river drainages ( ·) which were 
tagged in the Rogue River. 



and one from the Scott River, both major tributaries of the 
Klamath. Strong physical and behavioral similarities exist 
between summer steelhead populations in the two systems 
and strays from the Rogue probably reproduce successfully 
with Klamath stocks. 

Strays from the Klamath also entered the Rogue. 
Between August 1968 and October 1971, 22 marked 
summer steelhead of the 1967 brood year, released as 
smolts from Iron Gate Hatchery on the upper Klamath, 
were recaptured in the Rogue basin (Table 23). Five were 

taken above river mile 100 and one 24-inch female was 
captured while spawning in Kane Creek. During the period 
no single fin marks were present on Rogue steelhead that 
could have confused identification of Klamath strays. 

Some "half-pounders" might not return to the home 
river on their initial upstream migration. On August 26, 
1970, a large group of "half-pounders" entered the Rogue 
and 183 were netted and tagged. In September 1970, six of 
the tagged fish were caught by anglers in the Rogue 
between river miles 9 and 28. Subsequently, in August 

TABLE 22 

Location 
tagged 

Estuary 
Estuary 
Estuary 
lllinois River 

Estuary 
Estuary 
Estuary 
Estuary 
Estuary 
Estuary 
Estuary 
Estuary 
Estuary 

Year 

1968 

1969 

1970 

1971 

Summer steelhead tagged in the Rogue River between July 1968 and October 1970 
and recaptured in other river systems. 

Date Mean length Location recovered Date 
tagged (inches) stream mile recovered 

8/12/68 12.0 Klamath 5 9/ 11/69 
8/14/68 12.5 Smith 4 2/25/69 
8/14/68 12.5 Trinity 52 10/30/70 
9/11/68 14.0 Smith 3 10/ 15/69 

8/07/70 19.0 Klamath 190 10/21/71 
8/21/70 17.5 Scott 145 2/22/72 
8/26/70 11.5 Klamath 5 8/16/71 
8/26/70 14.5 Klamath 4 8/ 10/71 
8/26/70 14.5 Klamath 5 8/28/71 
8/26/70 14.0 Klamath 58 10/03/71 
8/28/70 12.0 Klamath 175 12/16/71 
8/31/70 15.5 Klamath 58 9/14/71 
9/02/70 12.5 Klamath 42 9/25/71 

TABLE 23 
Number, size and location of capture in the Rogue River of 1967 brood summer 

steelhead reared and released into the Klamath River at Iron Gate Hatchery. 

Ad marks 
sampled 

6 
4 

7 
1 

3 

Smolts were marked by excising the adipose fin. 

Mean length Date 
(inches) caught 

11.6 August 

18.0 August 
18.7 Sept. 3 

April1 

22.5 July-August 
24.0 December 

25.0 August-Oct. 
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Mean length 
(inches) 

23 .0 
20.0 

17.0 

18.0 

20.0 

Location 
caught 

Estuary 

Estuary 
Gold Ray Dam 
Gold Ray Dam 

Estuary 
Kane Creek 

Estuary 



1971, while on their second upstream migration, four were 
taken by anglers in the Klamath River. Only one of 300 
tagged steelhead captured in the Rogue in 1971 was from 
the group. The Klamath River was probably their home 
stream. 

Additional evidence of this behavior was noted in 1968. 
Thirty-one fish were tagged in one seine haul on August 14 
and five were recaptured in the Rogue by anglers the same 
year. On subsequent migrations in 1969 and 1970, only one 
was recaptured in the Rogue while two were taken outside 
the system, one in the Smith River and one from the 
Trinity River. The extent of the behavior is not known, but 
obviously in some "half-pounders" the ability to home to 
the native river is poorly exercised on the first upstream 
migration. 

"Half-pounders" also entered streams where reproducing 
runs of summer steelhead do not occur. The Smith River in 
northern California has no summer steelhead run 
(LaFaunce, personal communication), but two "half
pounders" tagged on the Rogue were caught there by 
anglers. 

Ocean Rearing Areas 
The general location of the ocean rearing area of Rogue 

summer steelhead was identified by the recapture of 8 
tagged fish at sea (Figure 32). In May 1971, one was taken 
5 miles southwest of Eureka, California. Another was taken 
in June 1971 by a commercial troller 15 miles west of 
Trinidad Head, California. In July 1971, when adults were 
returning to the river, two were taken on commercial 
salmon gear west of Crescent City, California. A fifth fish 
was caught by a sport angler off Eureka on August 10, 
1971. The sixth fish was taken by a commercial fisherman 
about 3 miles off the mouth of the Klamath River on July 
13, 1972. The seventh and eighth fish were taken one mile 
off the Rogue River on July 23, 1972 and one mile off the 
mouth of the Chetco River on August 13, 1972, respective
ly. These recaptures indicate that the primary offshore 
rearing areas of Rogue summer steelhead lie to the south, 
off the northern California coast. The area could be shared 
coincidentally with Klamath River stocks, which could 
explain the exchange of fish between the two river systems. 

All tagged steelhead caught at sea on commercial gear 
were more than 23.5 inches in length, which may be near 
minimal size for susceptibility to commercial and sport 
salmon gear. Only about two percent of the summer 
steelhead entering the Rogue each year exceed this length, 
but their distribution at sea is assumed to be the same as 
smaller fish. Steelhead taken on sport gear ranged from 16 
to 26 inches in length. Snyder (1921) examined 16 
steelhead from 19 to 29 inches in length landed by the 
commercial salmon fishery at Fort Bragg, California in 
1920. The first fish were landed on July 23 and the last on 
August 25. Snyder identified the fish as being "the same 
species as that entering the Klamath in summer in such 
large numbers ..... and ..... may even be Klamath trout." The 
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size of fish and timing of the catch indicate that Snyder's 
specualtion might have been correct. The steelhead taken 
by the Fort Bragg fishery could have been Rogue and 
Klamath stocks which were moving north in July and 
August to their respective rivers to begin an upstream 
migration. 

Behavior of Juvenile Summer Steelhead 

When it was learned that summer steelhead spawn in 
tributaries that become intermittent or dry in summer, a 
number of important questions arose, including: 

1. When does the out-migration of fry occur? 

2. What mechanisms (genetic, environmental, or both) 
stimulate downstream migration? 

3. What is the distribution of out-migrant fry during the 
period of fresh water rearing? 

4. When steelhead are forced to migrate from natal stream 
as fry, when and for what specific area is the homing 
imprint established? 

To answer the questions, fry were trapped on Kane 
Creek (Figure 33) in the spring and summer of 1970 and 
1971, and on Sams Creek in 1970. Also in 1970,20,047 fry 
from Kane Creek were marked by excising the left pectoral 
fin and 338 parr from Sams Creek were marked with an LV 
fin clip. Movements of marked fish were subsequently 
traced by electrofishing in the main stem Rogue and 
tributaries. 

Figure 33. Movements of summer steelhead fry were 
monitered at temporary weirs on three streams. 

Timing of the fry migration 
In 1970, 13,987 fry were trapped on Sams Creek in 32 

days of operation between April 16 and June 20 (Figure 
34). The total out-migration was estimated to be 35,100 fry 
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Figure 34. Catch of out-migrant summer steelhead fry by 
week from Sams Creek, April 21 -June 20, 1970-71. 

as based on average daily trap enumerations per day, per 
week. The peak daily catch of 5 ,012 fry occurred on May 
26. By June 3, water temperature in the creek had reached 
74°F and by July 11 the stream was dry along much of its 
lower length. 

In Kane Creek, 46,980 fry were trapped in 33 days of 
operation between April 21 and June 15, 1970 and on the 
basis of an expansion of daily catch, the total out-migration 
numbered about 84,500 fry. In 1971, 93,200 fry were 
trapped in 106 days of operation between April 15 and 
August 5, and the total migration was estimated to be 
108,500 fry. In both years the number offry captured per 
week increased steadily from the time traps were installed 
until mid-May at which time downstream movement 
peaked each year (Figure 35). The duration of the 
migration was dependent on streamflow. Kane Creek 
became intermittent one mile above the trap on June 1, 
1970, but fry continued to enter the trap until June 20. In 
1971, the stream became intermittent 1.5 miles above the 
trap about June 18, but fry continued to straggle down
stream until July 28. 

In both years, fry captured in Kane Creek in April were 
small, averaging about 1.1 inches in length, but during the 
first week in May a few averaging about 1.9 inches in length 
were also taken and by May 20 a large portion of the daily 
catch was composed of large fry . The difference in size of 
out migrants could result from intraspecific interaction for 
space. The small tributaries are seeded excessively by 
spawners and the earliest emerging fry have the advantage 

Figure 35. Catch of out-migrant summer steelhead fry by 
week from Kane Creek, April 21 -June 30, 1970-71. 
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of occupying and defending preferred living areas. Once the 
habitat is saturated, emerging fry which cannot claim a 
territory through aggressive social behavior could be forced 
to migrate. This could explain the early migration of small 
fry. By mid-May rising stream temperatures (68 to 70°F) 
and declining flows reduce the size and desirability of living 
space for all fry. The deterioration of environment, plus 
increasing spatial demands of groWing fry, could account 
for out-migration of large fry (up to 3.6 inches) which 
might have been residents in the stream for up to 90 days. 

Nearly all out-migrant fry from Sams Creek in 1970 had 
spent some time rearing in the streams. The average size of 
migrants was 2 .0 inches. An early migration of recently 
emerged fry was not observed. The number of out-migrants 
from Sams Creek was nearly 2.5 times lower than observed 
for Kane Creek and most emergent fry apparently found 
suitable living space within the streams. But, as streamflow 
decreased in early June and water temperature increased 
above 70°F, movement oflarge fry peaked. 

The efficiency with which summer steelhead successfully 
reproduce in intermittent streams is remarkable. Adults 
enter streams as soon as flow levels are sufficient, usually in 
December. Spawning occurs in December, January and 
February, fry emerge in April and May and most fry 
migrate in May and June, often only a few days before the 
streams become intermittent . The sequence of spawning, 
incubation, emergence and migration is so restricted in time 
that any deviation in natural flow patterns in these streams 
could seriously impair their capacity to produce summer 
steelhead.Withdrawal of irrigation water in the spring would 
directly eliminate many streams as reproductive areas, and 
land management practices in the watershed that affect 
natural runoff could have the same effect. 

Mechanisms stimulating movement of fry 
The mechanisms stimulating downstream movement of 

summer steelhead fry were investigated in 1970 and 1971 
by Faudskar (MS). Field and laboratory observations and 
tests were conducted to determine if releasers were genetic, 
social, environmental, or a combination of such factors 
operating simultaneously. A copy of F audskar's report is 
available. 

Rearing areas of fry 
In 1970 an investigation was conducted to determine the 

distribution of fry from Kane Creek rearing in the main 
Rogue River in the fall. Between May 12 and June 10, over 
20,000 out-migrant fry were marked with an LP fin clip 
and released (Table 24). The fry were of the larger size 
group, averaging 2.0 inches. Thirty-five marked fish were 
recaptured in a sample of over 1,700 taken by electro fish· 
ing at selected riffles along 22 miles of the main stem 
between October 19 and November 2. The greatest density 
of marked fish (6.9 per 100 fry captured) was found in the 
first mile of the Rogue below the mouth of Kane Creek. 
The proportion of marked to unmarked fry decreased 



TABLE 24 
Numbers of migrant summer steelhead fry from 

Kane Creek marked with an LP fin-clip, and mean lengths 
of samples of 100 measured on alternate days, 

May 12- June 10, 1970. 

Mean 
Date Number length, 

marked marked inches 

May 12 1,078 1.9 
13 601 
14 665 1.9 
15 593 
18 977 2.0 
19 1,170 
20 1,145 2.0 
25 2,660 1.9 
26 1,395 
27 1,046 2.1 

June 1 2,157 2.0 
3 2,463 
8 2,937 2.1 
9 576 

10 584 2.1 

20,047 2.0 

rapidly at greater distances upstream and downstream. 
Marked fry were found as far as three miles upstream at a 
density of 0.3/100 and 15 miles downstream at 0.5/100 
(Table 25). Most fry rear only a short distance downstream 
from the mouth of the natal stream. 

TABLE 25 
Distribution of juvenile summer steelhead in 

the Rogue in October and November 1970, which 
were marked as fry emigrating from Kane Creek 
in May and June 1970. Density is the number of 

marked fry per 100 fry captured. 

Distance from 
Kane Creek 

(miles) Density Sample Size 

+3 0.3/100 298 
+1 1.2/100 162 
-1 6.9/100 332 
-5 1.9/100 270 
-9 0.8/100 253 
-15 0.5/100 397 
-19 0 214 
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When a large number of fish is introduced into an 
unoccupied habitat (e.g. 20,000 marked fry from Kane 
Creek into the Rogue), the larger, more socially dominant 
fry occupy and defend optimum feeding areas. Smaller 
subordinate fish are forced to disperse, either upstream, or 
more frequently, downstream. Marked juvenile steelhead 
captured near the mouth of Kane Creek in October 
averaged 4.4 inches in length, while juveniles captured 
between 5 and 15 miles downstream averaged 3.8 inches 
(difference significant at p>.05). The data indicate that 
subordinate fish tend to move downstream until they are 
able to claim and defend territories, but their size remains 
considerably smaller than dominant fish which claim 
territories near the mouth of their natal stream. 

Fry recovered in October (x=4.3 inches) had more than 
doubled in length since they were marked. The apparent 
rate of growth averaged 0.4 inch per month. Growth of 
wild summer steelhead appears to be excellent when 
compared to summer steelhead reared at Butte Falls 
Hatchery which averaged only 0.6 inch larger than wild fish 
in October. 

Homing behavior of fry and parr 
Each year a large number of juvenile steelhead return to 

the spawning streams on the first fall freshets. In order to 
determine if marked fry homed back to Kane Creek in 
winter, a sample of juveniles was collected from tributaries 
by electrofishing in the winter of 1970. In December and 
January over 2,900 juvenile steelhead were collected from 
eight tributaries of the Rogue between river miles 105 and 
122. Migrants from Kane Creek were found in seven 
streams with the highest density in Sardine Creek (Table 
26). Only 40 marked fry were recovered, indicating that 
most surviving fry overwintered in the main stem. Those 
that did move into tributaries, apparently selected the 
stream nearest the position in the main stem occupied 
during summer. No tendency to home to their natal stream 
was observed. 

Yearling steelhead entering tributaries on winter freshets 
demonstrated an ability to home to the stream occupied 
the previous winter and spring. In May 1970, 338 yearling 
steelhead averaging 4.9 inches in length were marked with 
an LV clip as they passed downstream through a trap on 
Sams Creek. In December, one marked yearling was 
recovered from Galls Creek and 18 from Sams Creek (Table 
26). 

If homing imprints are acquired after the yearling stage 
then the majority of juveniles which rear in (and smolt 
from) the main stem Rogue apparently establish no homing 
imprint which will guide them back to their natal streams as 
adults. Hatchery reared smolts liberated in the main stem 
also establish no specific homing imprint which will guide 
them back to their natal streams as adults. The pattern of 
stream selection by hatchery fish is to move into the first 
suitable tributaries for spawning upstream from the release 
site. Wild fish are believed to select streams for spawning in 



TABLE 26 
Density of marked fry and yearling from Kane and Sams creeks in eight 

tributaries of the Rogue River, December 1970-January 1971. 

River Sample 
Stream mile size 

Sams Cr. 123 928 
Kane Cr. 120 324 
Galls Cr. 118 362 
Sardine Cr. 118 621 
Foots Cr. 113 689 
Ward Cr. Ill 516 
Jones Cr. 104 249 
Fruitdale Cr. 102 246 

the same way. If wild fish imprint to their rearing area in 
the main stem and select streams immediately upstream 
from that point for spawning when they return as adults, 
then based on distribution during rearing, most fish would 
return to their natal streams. Juveniles that dropped 
downstream below the mouths of other suitable streams 
would likely stray to those streams as adults. The 
distribution of juveniles that are rearing is probably quite 
constant from year to year, which would result in a fairly 
constant number of adults homing annually to a specific 
stream. 

Timing of the smolt migration 
Downstream migration of wild smolts from Kane Creek 

was in progress in April 1970 and 1971 when weirs and 
traps were installed. Peak out-migration occurred about 
May 1, then decreased rapidly (Figure 36). Size of smolts 
and timing of migration appear to be similar to other races 
of summer and winter steelhead in Oregon. 
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Figure 36. Timing of summer steelhead smolt migration 
from Kane Creek, 1970-71. 
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Fry Yearlings 
Kane Creek Sams Creek 

(marks/1 00 fish) (marks/ 1 00 fish) 

0.2 1.9(18 fish) 
1.9 0.0 
1.8 0.3(1 fish) 
2.1 0.0 
1.2 0.0 
1.0 0.0 
0.0 0.0 
0.4 0.0 

In the spring of 1971, 18 juvenile steelhead marked as 
fry the previous spring on Kane Creek were recaptured at 
weirs and by electrofishing. Ten showed the smolt charac
terstics (mean length, 6.1 inches) and the remainder 
retained the characteristics of parr. Timing of the migration 
of marked fish corresponded to that of wild fish . Examina
tion of scales of adult summer steelhead indicate that about 
10 percent smolt as yearlings and large outmigrant fry 
apparently produce most of them. 

Artificial Propagation of Summer Steelhead 
The Oregon Game Commission has kept continuous 

records of the number of anadromous salmonids passing 
Gold Ray Dam since 1941. Between 1942 and 1968, the 
number of summer run steelhead counted annually declined 
steadily from 7,387 to 693, a net loss in numbers of about 
94 percent in 23 years (Table 27). Rivers (1963) advanced 
several possible reasons for the decline, but considered 
unscreened irrigation diversions and turbine intakes at 
generating facilities, as well as inadequate upstream passage 
at dams as primary factors. The last of these factors was 
eliminated in 1969 when operation of a small generating 
plant at Gold Hill ceased. 

Efforts to enhance the run above Gold Ray Dam by 
stocking hatchery reared smolts began in 1962. By 1968, 
over 170,000 young steelhead were released between Big 
Butte Creek (river mile 155) and Gold Ray. Individual 
groups of cultured steelhead ranged in size from 7.4 to 284 
fish per pound and were released in December, March, 
April, May or July (Table 28). Only about 93,000 fish were 
liberated at what is now known to be the proper time and 
size to migrate to sea soon after release. Each group of 
steelhead released received a distinctive fm clip. Evaluation 
of survival of individual groups was not attempted, but 
some marked fish were observed in the sport fishery. The 
method of counting at Gold Ray Dam did not allow 
identification of fm marks until mid-1968 when a glass 
walled counting chamber was installed in the ladder. Before 



'JABLE 27 
Number of summer steelhead counted annually at 

Gold Ray Dam for the periods: May 15 to August 31 , 
September 1 to December 31, and total, 1942-1971. 

Counting period 
Year May 15 - Aug. 31 Sept. I - Dec. 31 Total 

1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 

1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 

1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 

1970 
1971 

4611 
4078 
2683 
2863 
2660 
2060 
1436 
1788 

1285 
1167 
3173 
2237 
1920 
925 

1425 
798 
886 
637 

879 
818 

1044 
639 
394 
748 
696 
458 
128 

3985 

1305 
2271 

2776 
2012 
2771 
4499 
1924 
1340 
698 

1906 

3316 
2083 

924 
1599 
454 
776 

1279 
546 
458 
256 

1162 
1627 
2561 

895 
422 

1396 
1396 
1179 
565 

3783 

4742 
2639 

7387 
6090 
5454 
7362 
4584 
3400 
2134 
3694 

4601 
3250 
4097 
3836 
2374 
1701 
2731 
1344 
1344 
893 

2041 
2445 
3605 
1534 
816 

2144 
2092 
1637 
693 

7741 

6047 
4909 

that time, fish were counted as they passed through a 
narrow fyke over a white panel in the ladder. 

In 1968 a program was initiated to determine size of 
srnolts that would maximize survival and numbers returning 
as adults. Two Oregon Game Commission fish hatcheries, 
Bandon and Butte Falls, reared fish for the study. The two 
hatcheries were dissimilar in terms of elevation, climate, 
temperature of water supply and growth rate of young 
steelhead. Bandon hatchery is located on the central 
Oregon coast, outside the Rogue drainage, at an elevation 
of about 100 feet above sea level, has a temperate climate 
and annual maximum and minimum water temperatures of 
about 60° and 40°F, respectively. Butte Falls Hatchery is 
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located within the Rogue drainage in the Cascade Moun
tains at an elevation of about 2,400 feet, a climate that is 
mild in summer and cold in winter, and annual maximum 
and minimum water temperatures of about 60° and 35°F. 
At both stations fish were reared in ponds under conditions 
of natural photoperiod and temperature. 

Bandon Hatchery produced yearling smolts as large as 
4.7 fish per pound in 11 months, while Butte Falls 
produced srnolts as large as 8 per pound in 12 months. The 
size discrepancy is belived to be a result of water 
temperature at the two rearing stations. Water temperatures 
at Butte Falls in winter remain below 45°F for 4 to 5 
months, depressing the rate of food conversion and growth 
(Figure 37). At Bandon, water temperature rarely falls 
below 45°F, resulting in continuous growth through the 
winter months. 
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Figure 37. Mean monthly water temperatures at Butte 
Falls and Bandon hatcheries, 1970-71. 

Sourc~ of eggs for the hatchery operation was from 
native Rogue River summer steelhead. Brood fish were 
trapped at Gold Ray Dam, transported to an earth pond at 
Butte Falls Hatchery and held until maturity. An attempt 
was made to select only females in excess of 22 inches fork 
length to maximize individual fecundity. The methods used 
for spawning and rearing were standard for steelhead 
propagation. From 90 to 100 females were spawned 
annually between 1969 and 1971 , with total egg produc
tion of from 269 to 294 thousand (Table 29). An annual 
increase in fecundity resulted from careful selection for 
larger females each year. Eggs were incubated in standard 
egg baskets of the type described by Leitritz (1962). 
Juveniles were fed an Oregon Moist Pellet diet and graded 
at least three times. All subsize fish removed by grading 
were liberated in Klamath Lake, outside of Rogue drainage. 

An attempt was made to release hatchery reared 
juveniles immediately after completion of the parr-smolt 
transformation. The primary objective was to produce a 
srnolt that would move rapidly to sea and thus not interact 
competitively for food and space with resident wild juvenile 
steelhead. Prior to 1971 , timing of the metamorphosis was 
appraised subjectively on the basis of size and external 
appearance. Fish larger than 6.4 inches fork length, silvery, 
slender and with a black emargination on the caudal fm 
were classified as srnolts. Smaller fish, and those showing 



TABLE 28 
Numbers and size of junveile summer steelhead of hatchery origin released in 

the Rogue River above Gold Ray Dam, 1962-68. 

Year 
stocked 

1962 

1966 

1967 

1968 

Total 

Month 
stocked 

December 

March 
May 
July 

March 
May 

April 
April 

Number 
stocked 

3,958 

25,232 
7,741 

26,412 

41 ,039 
24,888 

26,923 
14,678 

170,1 

Number Location stocked 
per pound (river mile) 

60 158 

8.2 131 
13.2 164 
284 155 

7.7 131 
12.3 164 

7.4 131 
11 .5 155 

TABLE 29 
Dates when brood fish were captured at Gold Ray Dam, spawned at Butte Falls 

Hatchery, number of females spawned, and mean fecundity, 1969-71. 

Dates captured Dates spawned Females Total Eggs/ 
Year From: To: From: 

1969 9/16/1969 10/15/1969 2/01/1970 
1970 10/15/1970 11/09/1970 2/20/1971 
1971 9/17/1971 10/15/1971 2/10/1972 

distinct parr marks, were classed as nonmigratory parr. 
Beginning in 1971 , in addition to the above criteria, the 
coefficient of condition of each group was monitored by 
management personnel in the spring and fish were released 
when condition showed a sharp decline, usually in late 
March and April (Figure 38). 

Over 200,000 yearling steelhead representing 8 separate 
groups were liberated in March or April of 1969 and 1970. 
Individual groups ranged in numbers from about 29,000 to 
49,000 fish. The average size of smolt ranged from 4.7 fish 
per pound (about 8.3 inches fork length) to 13.1 fish per 
pound (about 5.9 inches fork length) (Table 30). Evalua
tion of survival for each group was based on returning fish 
captured in the netting program in the estuary. 

Survival of individual groups of smolts was directly 
related to size at release. On the first upstream migration, 
about 5 months after liberation, survival of smolts released 
at a size of 4.7 to 5.7 per pound ranged from 23.6 to 30.3 
percent. As size of srnolts decreased, survival decreased 
until at 13 fish per pound survival was only 0.3 percent. 
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To: spawned eggs female 

4/01/1970 98 268,870 2,744 
4/30/1971 103 293,850 2,853 
4/10/1972 92 289,300 3,145 

First returns of fish released at 4 .7 to 5.7 per pound were 
about two times greater than those released at 6.9 per 
pound, 6 times greater than 8 per pound , 13 times greater 
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Figure 38. Changes in mean coefficient of condition of 
summer steelhead reared at Butte Falls Hatchery, February 
-April 1971-72. 



than 11.5 per pound and 93 times greater than 13.1 per 
pound. On the first upstream migration, smolts released at 
4.7 per pound averaged 13.5 inches fork length and size at 
return decreased as smolt size decreased. Fish liberated at 
13.1 per pound were only 11.4 inches fork length at first 
return (Table 31 ). Relationships between size at release, 
survival and size at return are presented graphically in 
Figures 39 and 40. 

Returns from large smolts were also impressive on the 
second upstream migration. Survival of smolts which were 
5.7 per pound when released ranged from 16.4 to 15.3 
percent, while smolts of 8.0 and 11.5 per pound returned at 
2.2 and 1.7 percent, respectively. Fish released in 1969 at 
5.7 per pound averaged 18.8 inches fork length, while those 
released at 8.0 per pound were 17.0 inches and at 11 .5 per 
pound were 16.2 inches. 

Upstream migrants of hatchery origin contributed to 
fishing success in relation to their abundance in the run. In 
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Figure 39. Relationship between size of smolt released 
and survival to first and second upstream migration, Rogue 
River, 1969-70. Curves fitted by eye. 

TABLE 30 
Summer steelhead smolts liberated in the Rogue River between 

March 1969 and April1970. 

Rearing Number Fish per Date Location Released 
Station Mark Released Pound Released (river mile) 

Bandon LP-LM 43,700 4.7 March 1970 114 
Bandon An-LM 28,850 5.7 March 1969 114 
Bandon Ad-LM 28,800 5.7 March 1969 131 
Bandon LP-RM 48,200 6.9 March 1970 131 

Butte Falls Ad-An 38,600 8.1 March 1970 131-157 
Butte Falls An-LV 34,100 8.6 April1969 114 
Butte Falls Ad-LV 36,100 11.5 April1969 131 
Butte Falls Ad-RV 48,900 13.1 April1970 131-157 

TABLE 31 
Size of summer steelhead smolts released in the Rogue River in 

relation to size at return and estimated survival, 1969-1970. 

Year Fish per Length inches (percent survival) 
Released Mark Pound First Return Second Return Third Return 

1970 LP-LM 4.7 13.5 (23.6) 19.1 
1969 An-LM 5.7 13.0 (30.3) 19.0 (16.4) 21.9 
1969 Ad-LM 5.7 13.0 (29.8) 18.5 (15.3) 22.3 
1970 LP-RM 6.9 13.0 (16.2) 18.7 

1969 An-LV 8.1 11.6 ( 4.7) 17.0 ( 2.6) 21.4 
1970 Ad-An 8.6 12.4 ( 4.4) 18.2 18.2 
1969 Ad-LV 11.5 11.4 ( 2.2) 16.2 ( 1.7) 19.7 
1970 Ad-RV 13.1 11.4 ( 0.3) 16.1 
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Figure 40. Relationship between size of smolt released 
and size at return on the first and second upstream 
migration, Rogue River, 1969-1970. Curves fitted by eye. 

1969, Game Commission management personnel under 
supervision of Arvo G. Riikula conducted an extensive creel 
sampling program on the lower 11 miles of the river. A 
total of 1,715 steelhead were observed including 170 
marked fish released in the spring of 1969. The two groups 
of smolts released at 5.7 per pound contributed 5.4 and 3.6 
percent, respectively, to the sample, while those released at 
8.1 per pound contributed 0.7 percent and 13.1 per pound, 
0.2 percent. When related to the original number released, 
the contribution to the fishery of the largest smolts was 40 
times greater than the smallest (Table 32). 

A variable proportion of the hatchery reared smolts 
smaller than 8 fish per pound failed to migrate to sea after 
liberation. This is not surprising since many fish were less 
than 6.4 inches fork length, the approximate threshold at 
which parr-smolt transformation is known to occur for 
winter steelhead (Wagner, 1968). Some fish that failed to 
move directly to sea resided for one year in the river, then 
made a seaward migration. Since about 97 percent of all 
smolts return to the river as "half-pounders" 2 to 4 months 
after they enter the sea, an index to residualism for each 
group was obtained by examining the ratio of adults to 

"half-pounders" one year after liberation. For example, if 
one percent of the marked fish from a specific release 
returned as "half-pounders" one year later, then the index 
to residualism would be one. If fifty percent of the marked 
fish returned as "half-pounders" one year after release, then 
the index would be fifty . The higher the index, the greater 
the number of juveniles that failed to smolt immediately 
after release. Fish larger than 7 per pound when liberated 
had an average residual index of about one, at a size of 
about 8 per pound the index ranged from 9 to 48, and for 
fish ranging from 11 to 13 per pound the index ranged 
from 47 to 65 (Figure 41) . 
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Figure 41. Proportion of smolts to non-smolts (residuals) 
from eight separate groups of hatchery-reared steelhead as 
related to size. 

These results clearly indicate that hatcheries rearing fish 
for the Rogue should attempt to produce smolts with a 
minimum size of 6 fish per pound. Since many fish in this 
size category exceed 8 inches in length, liberations should 
be made in April in harmony with parr-smolt transforma
tion so most downstream movement will occur before trout 
angling season begins on the upper Rogue in May. 

The proportion of hatchery fish in the run has increased 
steadily since 1968.1n 1968,50 fish of hatchery origin (4.5 
percent of the total catch) were taken in the netting 
program. Fifty-seven percent were "half-pounders" from 
the 1968 release. In 1969 and 1970, smolt releases were 

TABLE 32 

Year 
released Mark 

1969 Ad-LM 
1969 An-LM 
1969 An-LV 
1969 Ad-LV 

Returns to the sport fishery on the lower Rogue River from 
August 1 to October 15, 1969, of "half-pounders" released 

as smolts in the upper Rogue in March and April, 1969 
(based on a sample of 1 ,715 steelhead examined). 

Fish per Marks in Mark percent Percent of total 
pound sample of sample release in sample 

5.7 93 5.4 0.323 
5.7 61 3.6 0.211 
8.1 12 0.7 0.035 

11.5 3 0.2 0.008 

1 Index to contribution where catch of smallest fish equals 1.0. 
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Contribution 
to fishery 

40.3 
26 .4 
4.4 
1.01 



increased to 156,000 and 162,000 fish, respectively. In 
1971, 155,000 were released. Five hundred twenty-one 
hatchery fish (13.4 percent of the total catch) were netted 
in 1969, 1,840 (18.3 percent) were taken in 1970, and 
1,443 (20.0 percent) in 1971. Ninety percent of the 
hatchery fish taken in 1969 were "half-pounders", as 
opposed to 59 percent in 1970 and 48 percent in 1971. The 
relationship between the number of smolts released and 
percentage contribution to the run is presented in Figure 
42. 
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Figure 42. Number of hatchery-produced summer steel
head smolts released as related to returns of upstream 
migrants to the estuary and at Gold Ray Dam, 1968-71. 

The percentage of hatchery fish in the run passing Gold 
Ray Dam has been dependent on the number of smolts 
released above the dam. In 1968, 9.9 percent of the 
steelhead handled at Gold Ray were of hatchery origin, and 
in 1969, 23.6 percent. In both years the proportion was 
nearly double that observed in samples taken by seining in 
the estuary. The higher percentage of hatchery fish in the 
run above the dam resulted from three consecutive years 
(1966-1968) of stocking all smolts in that area. Between 
1969 and 1971, about one-half of the smolts produced 
annually were liberated below the dam and in 1970 and 
1971 the ratio of hatchery to wild steelhead observed at 
Gold Ray dropped below that observed in the estuary 
(Figure 42). The decrease in the percentage of hatchery 
produced steelhead at Gold Ray in 1970 and 1971 was a 
direct result of altering the location of stocking. 

The numbers of summer steelhead passing Gold Ray 
Dam have been restored to former levels. The largest run 
since counting began occurred in 1969 (Table 27) and high 
counts have continued through 1972. The rapid increase in 
the numbers of steelhead moving above Gold Ray is due 
partly to high survival of hatchery smolts stocked in that 
area. But other factors have also been partly responsible, 
including decrease in loss of juveniles at generating facili
ties, good natural reproduction above the dam and an 
unexplained increase in survival of steelhead at sea. These 
factors, operating in concert, have been responsible for 
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increasing the numbers of summer steelhead moving above 
Gold Ray to levels which equal or exceed any observed 
since 1941. 

Adults of hatchery origin are contributing to the 
spawning population. During spawning surveys between 
January 1969 and March 1972, more than 270 spawners of 
hatchery origin were captured and 28 percent had complet
ed the spawning act. The male-female ratio was 3.5 : 1, 
slightly higher than observed for wild spawners. All 
hatchery fish observed displayed normal behavior in choice 
of spawning and holding areas. 

Hatchery smolts liberated in the main stem Rogue 
establish no homing imprint which will guide them back to 
a specific tributary for spawning when they return as 
adults. Studies were conducted in 1971 and 1972 to 
investigate the pattern of home stream selection by smolts 
released in the main stem at two locations . 

In 1969, 28,800 smolts averaging 5.7 fish per pound 
were released at river mile 131. In the winter of 1971, when 
the fust adults from this group returned, populations of 
spawners in eight streams, three above and five below the 
release site, were sampled. Twenty-one marked fish were 
found in a sample of 1,183 adults captured with electrofish
ing gear. Only 0.2 percent of the fish (n=962) taken below 
the area of release were marked as compared to 7.9 percent 
of those above. Greatest numbers were captured in Ante
lope Creek, 5 miles above the point of release. The 
contribution of marked fish in the sample taken from each 
stream is presented in Table 33. Overall, 90 percent of the 
marked fish were taken above the release site where only 19 
percent of the total sample was collected. 

The procedure was repeated in 1970 when 43,700 
smolts averaging 4.7 fish per pound were released at river 
mile 114. More than 500 adults were captured in January 
and February 1972 from six streams, one below and five 
above the point of release. The greatest numbers of marked 
adults were captured in streams 6 and 9 miles upriver from 
the release area. Only one marked fish was taken in a 
sample of 272 fish from Foots Creek, one mile downstream 
(Table 33). The data indicate that adults of hatchery origin 
home to the general area of release, then seek tributaries 
suitable for spawning above that point. The identification 
of suitable spawning conditions must be a genetically 
encoded instinctive response to specific environmental 
phenomena. 

By utilizing early run summer steelhead trapped at Gold 
Ray as brood stock in one year and late run fish on a 
subsequent year, it was demonstrated that time of entry 
and seasonal positioning were heritable traits. This knowl
edge is important to successful fishery enhancement in the 
upper river above Gold Ray Dam, since the fishery in that 
area is dependent on adults that arrive in June, July and 
August. 

The program to determine the most efficient means of 
enhancing the run in a given area was entirely successful. 



The questions of when to release smolts, size of smolt to . 
release, where to release to supplement a specific fishery or 
spawning population and brood stock to use to produce 
progeny that return at the desired time, have all been 
answered. The questions that remain are more difficult to 
answer. For example, should a naturally reproducing run of 

summer steelhead, averaging 136,000 wild fish per year, be 
supplemented by hatchery production? If so, at what level? 
To what area should hatchery produced fish be stimulated 
to return? These questions must be answered in terms of 
long-range management goals of the Fishery Division and 
projected future demands of the fishery . 

TABLE 33 
Contribution of hatchery-reared summer steelliead smolts to 
populations of spawning adults in tributaries of the Rogue, 

January-February 1971, and February 1972. Smolts marked Ad-LM 
were released at 6 per pound in March 1969; smolts marked LP-LM 

were released at 4.7 per pound in March 1970. 

1971 1972 
Released 1969 Released 1970 Sample Size 

Tributary 

Indian Creek 
Reese Creek 
Antelope Creek 

(Release Ad-LM) 

Sams Creek 
Kane Creek 
Galls Creek 
Sardine Creek 

(Release LP-LM) 

Foots Creek 

River mile 

146 
139 
135 

131 

123 
120 
118 
117 

114 

113 

n 

1 
5 

13 

1 
0 
0 

0 

% 

2.0 
12.2 
10.1 

0.8 
0.4 

0 
0 

0 

n 

0 
2 
0 

58 
18 

% 

0 
9.0 

0 

25.3 
16.7 

0.6 

1971 

51 
41 

129 

122 
269 
172 
127 

272 

1972 

18 
22 
40 

229 
108 
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MANAGEMENT RECOMMENDATIONS 

Wild Summer Steelliead Stocks 
The present management program for wild steelhead in 

the Rogue River is biologically sound and in harmony with 
available habitat and fish population. The ecological investi
gations of summer steelhead stocks revealed few areas 
where the present management program could be improved. 
Many of the recommendations listed below have already 
become an integral part of the program and are repeated 
only to stress the major importance of these points to 
natural perpetuation of the wild stock. The following items 
should continue to receive high priority in the management 
program. 

1. All streams utilized for reproduction by summer steel
head should be vigorously protected. 

The viability of the summer steelhead run depends 
almost entirely on small streams that regularly become 
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intermittent or dry in summer. Many minor tributaries 
previously thought unimportant were identified as major 
reproductive areas. Streams of this type must be 
maintained in a natural state without channel changes, 
gravel removal or barriers to upstream access. 

2. Summer steelhead fry migrating from natal streams to 
the main stem Rogue must be protected from unscreen
ed irrigation diversions or pumping stations and dewater
ing in April, May and June. 

3. The 8-inch minimum size limit for trout presently in 
effect in nursery areas of steelliead should be continued 
to protect presmolts. 

4. Sport fishery harvest is not excessive and more 
restrictive regulations are unnecessary at present. 



5. If management objectives for the Rogue River are aimed 
at maximal production of anadromous salmonids, legal 
size rainbow trout of hatchery origin should not be 
stocked in nursery areas of anadromous species. 

Catchable trout stocked in a stream containing wild 
juvenile steelhead do not serve to buffer the sport catch 
of young steelhead (Pollard, 1972), and might result in 
increased catch of presmolt steelhead from increased 
fishing pressure. Interaction for food and space between 
catchable rainbow trout and juvenile wild steelhead 
might result in displacement and subsequent mortality 
of young steelhead as has been observed between 
interacting groups of wild brown trout (S. trutta) and 
catchable rainbow trout in Montana (Vincent, 1972). 

Hatchery Program 
A. The question of whether the summer steelhead run on 

the Rogue River should be supplemented by hatchery 
production, except for mitigation at Lost Creek Dam, 
should be carefully considered by the Fishery Division. 

Observations made between 1969 and 1971 on use of 
spawning and rearing areas indicate that the summer 
steelhead run is presently in balance with available 
habitat. It is possible that the run .;auld be maintain
ed at present levels through stringent protection of 
habitat and if necessary, more restrictive regulations 
on the fishery, thus eliminating the present costly 
hatchery program. Mitigation is necessary for habitat 
which will be inundated by construction of Lost 
Creek Dam and Elk Creek Dam. Adults utilized for 
brood stock in the mitigation program should be 
collected from the earliest arrivals at Cole Rivers 
Hatchery each year, since early run fish provide the 
greatest fishery benefits in the upper river. 

B. If the hatchery program continues, the following 
recommendations should be implemented. 

1. The number of smolts stocked annually should not 
exceed 50,000 and all should be liberated at Tou 
Velie State Park (river mile 131). Based on known 
homing behavior, stocking at that site would restrict 
genetic interaction between hatchery and wild steel
head to the area above Gold Ray where only about 
10 percent of natural reproduction occurs. Brood 
stock should be collected from the early run of adults 
at Gold Ray Dam. 

2. Smolts released should have an absolute mmmmm 
size of 7 per pound and preferably should not be 
smaller than 6 per pound. 
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3. All fish smaller than 7 per pound should be liberated 
outside of the drainage, preferably in a len tic environ
ment. This action will eliminate intraspecific interac
tion for food and space between residual (nonsmolts) 
hatchery fish and wild resident juvenile steelhead. 

4. Time to release smolts should be determined by 
external appearance and monitoring their condition in 
the spring. Fish should be liberated when the coeffi
cient of condition shows a sharp decline. 

5. Since time of entry and seasonal positioning are 
largely hereditary, these factors should be considered 
when collecting brood stock for any specific program 
of enhancement. 

6 . Collect only wild (unmarked) summer steelhead at 
Gold Ray Dam for use as brood stock. 

Choosingwild(unmarked)steelhead as brood fish each 
year tends to maximize genetic variation of the 
parental stock, which also maximizes the potential 
for survival in the face of environmental variation. 
Continued inbreeding of hatchery perpetuated strains 
of Atlantic salmon (S. salar) (Ryman, 1970) and 
Eastern brook trout (Salvelinus fontinalis) (Vincent, 
1960) has reduced ability of these stocks to survive in 
natural environments. In light of these fmdings it 
seems prudent to utilize wild steelhead as brood stock 
and thus avoid potentially degrading genetic effects 
from inbreeding. 

7. All smolts liberated should be marked with an 
identifying fm clip. 

8. All smolts should be reared at Bandon Hatchery to 
insure that the minimum acceptable size is achieved. 

Bandon consistently produced the largest smolts with 
the highest survival despite its location outside of the 
Rogue drainage. Rearing smolts in a foreign water
shed apparently had no detrimental effects on survi
val or behavior when the fish were returned to the 
Rogue for stocking. 

9. The hatchery program should be re-evaluated every 
five years to assess survival and contribution to the 
fishery of adult steelhead of hatchery origin. 



POTENTIAL EFFECTS OF THE ROGUE BASIN PROJECT ON SUMMER STEELHEAD 

The Rogue Basin Project consists of a three-reservoir 
complex with stated goals of flood control, irrigation, 
power generation, fish and wildlife enhancement, recrea
tion, water supply and water quality control. Construction 
is under supervision of the U. S. Army Corps of Engineers. 
Impoundments will be located on the upper Applegate 
River near Copper, on Elk Creek, a tributary of the Rogue 
at river mile 152, and on the main stem Rogue at river mile 
159. Lost Creek Dam on the main stem will have the 
greatest impact on summer steelhead and environmental 
conditions in the river. 

The principal structure will be 327 feet high and control 
drainage from 674 square miles of the upper Rogue Basin. 
Maximal capacity of the reservoir is 465,000 acre-feet and 
surface area is 3,430 acres at full pool. No provisions will be 
made for upstream passage of anadromous fish, but a large 
hatchery (Cole Rivers) is located a short distance down
stream and is designed to mitigate for losses of anadromous 
salmonids resulting from the project. Changes in natural 
flow patterns will occur in winter when water is stored and 
in summer when low flows downstream are supplemented 
with releases from the reservoir. The greatest change in 
water conditions will occur in summer as a result of flow 
augmentation. Minimal releases will range from 700 cfs in 
winter to 2,000 cfs in summer. Releases in summer will 
exceed normal preimpoundment flow levels by about 1 ,000 
cfs and reduce the average temperature by nearly 15°F. 

The physical changes in the river environment caused by 
flow augmentation might have a number of potential 
effects on summer steelhead. The effects can be grouped 
into three areas: (1) the biology and behavior of adults; (2) 
the biology and behavior of juveniles; and (3) factors 
affecting the fishery. 

I\. Adults might be affected in the following ways : 

1. Average speed of upstream migration is likely to 
increase. 

Speed of upstream migration is inversely related to 
water temperature and directly related to streamflow. 
Water released from Lost Creek pool in summer will 
decrease river temperatures from the dam to the 
mouth and double the minimal summer flow . Both 
factors will stimulate a rapid upstream migration of 
adults. 

2. Cool water released from the reservoir will reduce the 
potential for disease in the lower 80 miles of river. 

The bacterial disease caused by the bacterium 
Cytophaga columnaris, is a perennial problem in 
summer on the lower 80 miles of the river. Adult 
summer steelhead are particularly susceptible since 
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many are migrating through the area during the 
period of maximal summer temperatures. 

The virulence of the disease is directly related to 
water temperature (Fish and Tucker, 1945). They 
state, "that among the cold water fishes, columnaris 
disease is of little consequence to fingerlings at water 
temperatures below 55°F, but becomes highly patho
genic at temperatures in excess of 70° ." Water 
temperatures in the middle and lower Rogue exceed 
70° annually, but major losses to the disease have 
occurred less frequently. The disease causing organ
ism, C columnaris , was first identified on dying fish 
on July 29, 1949, according to a monthly report by 
Oregon Game Commissicn Field Agent, Cole Rivers. 
Rivers mentions major losses believed due to 
columnaris occurring in 1944, 1947, 1949, 1955, 
1959, 1960 and 1962. 

At infrequent intervals and in restricted portions of 
the lower river, summer water temperatures, indepen
dent of disease problems, have reached levels which 
could be lethal for salmonids. For example, in 1944 
temperatures of 82°F were recorded at Agness on 
July 29, in 1955 water temperatures near lliahe 
reached 81° on July 21, and in 1959 a temperature of 
83° was recorded at Illahe on July 21. In temperature 
tolerance tests conducted by Brett (1952) no species 
of Pacific salmon fingerlings was able to survive 
temperatures of 77° for one week regardless of 
acclimation temperature . In the Rogue it has not 
been possible to determine the independent effects of 
disease and high temperature, since the two operate 
simultaneously and synergistically. 

Cool water discharged from Lost Creek Reservoir in 
summer will maintain temperatures below 70° in the 
lower river and should effectively curtail loss of 
salmonids to columnaris and lethal water tempera
tures. Enhancement of survival will accrue to early 
and late run adults, "half-pounders" and juvenile 
summer steelhead. 

3. Natural spawning area will be decreased by loss of 
access to Lost Creek and tributaries of upper Elk 
Creek. 

Losses caused by inundation of reproductive area 
could be mitigated by release of summer steelhead 
smolts reared at Cole Rivers Hatchery below Lost 
Creek Dam. 

4. Reduced water temperatures in summer might retard 
maturation of adults, delay spawning, incubation and 
emergence of fry. 



The natural timing for maturation of adults, spawn
ing, incubation, emergence and out-migration of fry is 
critically timed to flow and temperature patterns of 
natal streams. Any delay in the natural sequence of 
life history events could greatly reduce the repro
ductive potential of the summer steelhead run since 
many natal streams would become intermittent or 
dry before fry could emerge and migrate. 
Adults spend from four to eight months in the river 
prior to spawning, at which time gonadal develop
ment and maturation occurs. It is possible that 
abnormally cool river temperatures caused by flow 
augmentation at Lost Creek Dam could delay matura
tion of females which could, in turn, delay the entire 
reproductive cycle. On the other hand, adults might 
be displaced in positioning in the river, taking holding 
stations many miles downstream where temperatures 
are increased with distance below the dam as might 
have occurred below Shasta Dam. 

The effects of water temperature on maturation of 
adult salmonids has not been extensively studied, but 
investigations by Henderson (1963) on Eastern brook 
trout (Salvelinus fontinalis), indicates that the rate of 
maturation is directly related to photoperiod, and 
little affected by water temperature. Under 
conditions of a natural photoperiod the rate of 
gonadal development was the same at 8.5°C as at 16°. 
If maturing summer steelhead on the Rogue respond 
to the same stimuli, the cooler temperatures in 
summer as a result of releases from Lost Creek Dam 
should have no significant effect on timing of the 
reproductive cycle. 

B. Juveniles might be affected in the following ways: 

1. Production of wild smolts is likely to increase as flow 
augmentation and reduced temperatures in summer 
expand suitable areas for rearing, unless populations 
of adults are displaced to downstream areas and 
confined to specific locations no greater in area than 
before. 

Reduced water temperatures and increased flows will 
extend from Lost Creek Dam to the mouth of the 
river in summer and increase desirable living area for 
all juvenile anadromous salmonids. A net increase in 
natural production of summer steelhead smolts might 
result. 

2. Losses of young summer steelliead to disease will 
probably be reduced. 

Columnaris also periodically causes severe losses 
among juvenile salmonids. The problem should be 
alleviated by releases of cool water from Lost Creek 
Dam in summer. 
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3. Survival of juveniles in winter might be enhanced by 
more stable streamflows during the period of winter 
storage at Lost Creek Reservoir. 

Lower and more stable flows in winter when water is 
stored in the reservoir might increase survival of 
juvenile summer steelhead in the area between Lost 
Creek Dam and Gold Ray Dam. Young salmonids are 
subject to displacement and mortality from scouring 
and debris during floods and Lost Creek will decrease 
the level of flood peaks in winter. 

4. Slower growth of parr in the cool water released from 
Lost Creek in summer might eliminate age I summer 
steelhead smolts and increase the numbers of age II 
and age III smolts. 

The proportion of juvenile summer steelhead com
pleting parr-smolt metamorphosis at age I was lower 
in the area above Gold Ray Dam than below. This is 
believed to be due to cooler temperatures and slower 
growth in the upper area. Cool water released from 
Lost Creek Dam in summer might completely elimin
ate the occurrence of age I smolts and increase the 
number smolting at age II and age III. Such a change 
would have no significant impact on the viability of 
the summer steelhead population. 

C. The fishery might be affected in the following ways: 

1. The summer and fall fishery for summer steelhead in 
the lower lllinois River will probably be eliminated. 

After completion of Lost Creek Dam, the lllinois 
River will no longer function as an oversummering 
area for summer steelhead. The Rogue will remain 
cooler at all times during summer and steelhead 
probably will not enter the warmer waters of the 
lllinois. About four miles of popular, easily 
accessible, excellent fishing area, will be eliminated 
from the summer steelhead fishery. 

2. Releases of cool water from Lost Creek Dam during 
the migratory period of adults will probably increase 
migration speed and reduce the vulnerability of adults 
to the lower river fishery while increasing exposure to 
the upper river fishery. 

The potential change in distribution and positioning 
of adults might require a change in fishing regula
tions. The fishery on the upper river is likely to 
improve while the lower river fishery might not be 
greatly affected. The distribution of "half-pounders" 
will probably not be affected by changes in river flow 
and temperature and "half-pounders" should con
tinue to support an intensive fishery on the lower 
river. 



3. Increased streamflow in summer might increase the 
difficulty of angling for summer steelhead. 

Changes in difficulty of angling and changes in 
techniques necessary for success are of minor import
ance . 

4. Turbidity from colloidal clays in the drainage basin 
might reduce efficiency of angling and esthetic value 
of the angling experience. 

About seven percent of the drainage basin of Lost 
Creek Reservoir consists of pyroclastic materials 
which are a source of turbidity when disturbed. Some 
of the material has been identified as the colloidal 
clay, montmorillonite, which has been partially re
sponsible for long-term turbidity in Hills Creek 
Reservoir on the Middle Fork Willamette River. At 
Hills Creek, storage of turbid water in winter and 
subsequent release of the water in summer has kept 
the river in a perpetually turbid state. It has been 
speculated that because of similarities in the materials 
of the two basins, the Lost Creek project might also 
be subject to long-term turbidity problems. 

To investigate the potential problem, the Corps of 
Engineers contracted the services of Oregon State 
University in 1970 to study the causes of turbidity at 
Hills Creek and compare findings to other Willamette 
Valley reservoirs and Lost Creek. Because of the small 
area of colloidal producing soils in the drainage and 
good flushing characteristics of the reservoir, it 
appears that the potential is low for long-term 
turbidity at Lost Creek. In an interim report on the 
OSU studies published by the Corps on April 20, 
1972, the concluding statement was: "We see no 
reason for a long-term turbidity problem at Lost 
Creek and we are confident that any turbidity which 
might develop can be managed in such a manner that 
total water quality in the reservoir and downstream 
will be improved as compared to that which now 
exists in the stream system as a whole." 

If persistent turbidity becomes severe enough to 
restrict angling in the river after the completion of 
the Lost Creek project, all potential fishery benefits 
to the angler could be negated" 

SUMMARY 

Objectives 
1. Learn whether discrete races of summer steelhead exist 

in the Rogue River, and if so, isolate each race in terms 
of life history and ecological behavior. 

2. Determine the best means of enhancing the run with 
hatchery-produced summer steelhead smolts. 

Results 
Tagged fish and tag returns 

Over 17,700 summer steelhead.were captured and tagged 
between mid-July 1968 and June 1971. Over 2,500 tags, 
or 14 percent of the total, were returned or reobserved at 
least once by July 1972. 

Tag retention 
Estimates of retention were obtained for spaghetti and 

anchor tags, but samples of fish were small. Apparent rate 
of retention was about 90 percent for polyvinyl spaghetti 
tags, 137 days after application, and about 96 percent for 
anchor tags, 174 days after application. 

Movement of steelhead into the river 
Summer steelhead were observed to enter in three more 

or less distinct groups each year. One group of adults 
entered in May, June and July. "Half-pounders" entered in 
August and September, and another group of adults entered 
in August, September and October. Peak entry of 
"half-pounders" and adults occurred in August. Most 
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steelhead entered the river in large schools on late after
noon flood tides which were in excess of 5 feet in height. 
Steelhead were not observed to enter the river at night. 
There was no correlation between movement into the river 
and water temperature or streamflow. Date of entry was 
found to be a heritable trait. 

Life history patterns, length frequencies and growth 
Scale analyses indicated that 97 percent of adult 

steelhead had made their first upstream migration as 
"half-pounders". Seven life history patterns were observed 
for maiden run steelhead based on duration of residency in 
fresh and salt water, but only three were common. Mean 
fork lengths of ''half-pounders", which comprised about 65 
percent of the annual run, ranged from 12.3 inches to 13.8 
inches. Growth acquired at sea between upstream migra
tions averaged from 5.2 to 1.5 inches, and was dependent 
primarily upon time spent at sea. 

Population estimates 
The numbers of summer steelhead entering the river 

were estimated in 1968, 1969 and 1970. Estimates, which 
w~re based on numbers of steelhead tagged and a ratio of 
tagged to untagged fish recaptured were as follows: 

1968 138,000 
1969 161,000 
1970 168,000 



Sport Fishery 
Annual sport fishery harvest was estimated to be 

between 12 and 15 percent. Catch of ''half-pounders" was 
greatest below river mile 25, while catch of adults was 
greatest above river mile 75. Susceptibility to angling was 
approximately the same for ''half-pounders" and adults. 
The distribution of catch varied annually with weather and 
water conditions. 

Seasonal Positioning and Migration Rates 

Adults 
Nearly all adult steelhead are destined for areas of the 

basin between river miles 65 and 159. A greater proportion 
of early run adults move into the upper basin than late run 
fish. Speed of migration is strongly correlated with water 
temperature and streamflow. Speed of upstream migration 
was also related to the month of river entrance. Final 
destination of a fish in the watershed also influenced speed 
of upstream migration. Generally, adults moved upstream 
at an average rate of about one mile per day, but early 
migrants moved more rapidly, averaging up to 4.5 miles per 
day. Maximal observed rate of migration was 8 miles per 
day. 

"Halfpounders" 
"Half-pounders" moved upstream at an average rate of 

0.9 miles per day, and most remained below river mile 65. 
The slow average rate of upstream movement and the 
tendency for "half-pounders" to remain in the lower river is 
apparently related to an immature condition. Immature 
"half-pounders" that remain in the lower river might return 
to sea earlier than adults. 

Spawning 
Peak spawning occurs in late January and early February 

in small tributaries of the Rogue between river miles 65 and 
160. Most spawning occurs in tributaries between river 
miles 11 0 and 125. The majority of streams utilized 
become intermittent in summer. No temporal or spatial 
isolation between early and late run adults and "half
-pounders" was observed on the spawning grounds. All 
"half-pounders" captured during spawning surveys were 
precocious males. ''Half-pounders" were observed spawning 
with large females. Mature "half-pounders" captured on 
spawning areas were younger and larger than those sampled 
in the estuary. There was a preponderance of males on the 
spawning grounds each season. The high ratio of males to 
females is related to differential behavior of the sexes. 
Females completed the spawning act and left tributaries 
more quickly than males. The observed incidence of repeat 
spawning was high for summer steelhead. Some males enter 
more than one tributary in a single season. Homing 
behavior of adults on repeat spawning migrations is acute, 
but males might have a greater tendency to stray than 
females. 
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Racial Analysis 
No evidence was gathered during the study to support 

the contention that early run and late run summer 
steelhead are racially distinct populations. Large numbers 
of winter steelhead (estimated at 90,000 per year) are 
present in the Rogue in addition to the summer run. The 
mechanisms of genetic isolation between summer and 
winter steelhead stocks in the Rogue River are spatial and 
temporal. 

Straying 
Summer steelhead straying from the Rogue moved in a 

southerly direction. Most strays from the Rogue moved 
into the Klamath River. Some "half-pounders" might not 
return to their home river on their initial upstream 
migration. "Half-pounders" also entered streams where 
reproducing runs of summer steelhead do not occur. 

Behavior of Juvenile Summer Steelhead 

Timing of the fry migration 
Summer steelhead migrate from natal streams to the 

main stem Rogue soon after emergence. Peak out-migration 
occurs in mid-May and continues until streams become 
intermittent. 

Rearing areas of fry 
Fry marked in Kane Creek in May were found to be 

rearing along 18 miles of the main stem Rogue in October 
and November, with the majority rearing within one mile of 
the mouth of their natal stream. 

Homing behavior of fry and parr 
Each year a large number of juvenile steelhead return to 

natal streams on the first fall freshets. Marked fry did not 
home back to Kane Creek in winter. Most remained in the 
main stem, but some moved indiscriminately into adjacent 
tributaries. Yearling steelhead entering tributaries on winter 
freshets demonstrated the ability to home to the stream 
occupied the previous winter and spring. If homing imprints 
are acquired after the yearling stage, then the majority of 
juveniles which rear in (and smolt from) the main stem 
Rogue apparently establish no homing imprint which will 
guide them back to their natal streams as adults. 

Timing of the smolt migration 
Downstream migration of wild summer steelhead smolts 

occurred in April, May and June, but peaked about May 1 
each year. 

Artificial Propagation of Summer Steelhead 
Efforts to enhance the summer steelhead run above Gold 

Ray Dam by stocking hatchery reared smolts began in 
1962. In 1968 a program was initiated to determine size of 
smolts that would maximize survival and numbers returning 
as adults. Source of eggs for the hatchery program was 



native Rogue River summer steelhead. An attempt was 
made to release hatchery reared juveniles immediately after 
parr-smolt transformation. Survival of individual groups of 
smolts was directly related to size at release. Results clearly 
indicate that summer steelhead smolts released in the 
Rogue should be a minimal size of 6 fish per pound. 

Hatchery smolts liberated in the main stem Rogue establish 
no homing imprint which will guide them back to a specific 
tributary for spawning when they return as adults. Studies 
indicate that adults of hatchery origin select tributaries for 
spawning immediately above their release site in the main 
stem. 
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