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Introduction

During the winbter of 104142, the writer collected gcales
from angler-caught steelhead. However, it was so difficult
to find anglers with their cateh by visiting various popular
areas and resorts (63 steelhead were checksd), that it was
decided to get date from gill-netted steelhead et two Bay City
packing plants. Ths retted fish were checked from Januery 30
to February 28, 1942Z.

The great majority of the figh were taken in the tide-
wate - section of the Wilson River. The remainder came from
get-nets in the lower vay. The fish were delivsrsd to the
vpacker by truck or boat and dumped on the floor of the packing
shed on a pier. The writer took date from the fish before |
they were packed. Stsslhesad sent to New Yourk markets were
boxad with ice, in the round (not cleaned). Those dastined
for California wsre cleansd and bagged with a Californie Fish

and C‘ame Commission tag bvefore belng boxad in lce.

Data

Eight hundred steelhead were examined. OF the scals
gamples, 74 (9“percent) ghowad regeneration in growth and 80
could not be useds. As to esx, 17 spaéimsns wors dublous.
Other gaps in thg dats brought the number of specimens used
in the appendsd>tables down to 702.

In e previous report by the writer, "Rezults from the
reading of cutthreat and steelhesad trout scales with recom-
mendatioﬁs for futurs work” (Jume 18, 1642), & summary of

date from 100 of the 800 commsrcisl steslhead 1s presented .

in Tables 6 and 8. The percentages by number of fish in the
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various age groups essentially follows that for the lergsr
mmber of fish treated of in the present report, although the

figures are by no means 80 adequata.

Sizes of'Steelhead

Table © of the previous report gives the average lengths
of 800 commercial steelhead. Since there was such a small
pércentage of fish dubious as to sex, the earlier figures are
repeated here. The everage fork length of the females is
28.3 inches, and of the males, 28.1 inches (all, 28.2 inches).
Ope hundred seventy-eight fish were weighed, averaging 8.6
pounds (length, 27.1 inches)s The shorter length of the
weighed fish, taken from January 30 tc February 2, may indi=-
cate racial distinctress, but mors data is needed to prove
the point.

Table 1 gives the ags-langth relastionships of 702 com~
merclal steelhead. The smallest netted fish measured was
21,5 inches long, while the smallest ssa-run steelhead caught
in the sport fishery was 11.25 inches long. The 26=27eS=-inch
group is the largest in both the commercial and sport fish-
eries, being 39 percent of the former and 38 perocent of the
latter. This group elaso furnishes the largest number of fish to
the III, IV and V annulus, or yeer, classas.

The averege lengths of ege groups is presented in Table
2. It will be noted thet there is very little growth differs
ence between the I-II and III-II groups. There is a regres-
gion in the II-III as compared with the I-III group, and also
in the III-III as compered with the II-III group. If 8 fish

under 26 inches in the III-III group were eliminated, the
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average would be the same 88 for the 1I-IIi's. Larger num-

bers of data are mesded to smooth out such irregularities.

Fresh end Brackish Tater Growth
A major difficulty in resding the scalss of adult steel-
head is in interpreting the streem growth. Ir general, the
ocean growth pattern is much mere consistent then that for
growth in fresh water. Apparently, adult steelhead with ome
strean annulus Ara faster growing fish, on the average, than
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. are those which spend mors 3
stream ennulus often encloses as much area on the scale &8

may two or three annull on scales from older, slower growing

figh. On scales with 2 or 3 stream annuli, the annuli may be

wide ana easily saen, Or nNarrow, of but few circuli, and cor-
respondingly difficult to distinguish.

In 85, or 12 perocent, of the gpecimens studied there 1s
gtream growth merging into brackish or zalt wabter growth without
an annulus. This pattern probably reprezents late summer down-
stream migration. Trap studies will aid in clarifying this
point. Brackish watar, or tidewater, growth is evidently in=-
dicated on 429, or 60 pasrcent, of the scale gpecimens by oircull

»(outside tre stream=growth pattern) which are coarssr end

more widely spaced, though smooth like stresm cirould (in

contrast to the wavy circuli in the ocean~growth pattern)a Prebab-
1y & larger proportion of the fish spent scme time in brackish
waters Tillamock Cay providesz a gufficiently lerge erea of
brackish water to explain the stay of most of the young steel-
head in thrt medium vefors venturing into ths open ocean, It

has boen determined* that most of ths young

* Trapping data from Kilshis Rivar tributariess
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steelnead migrats downstrsam in May on their way to the ocsane.
It is probable that the mejority of the migrants spend only &
few months at‘the most intrackish watar, for only 28 (4 percent)
of 702 specimsns show & brackish-water annelus. A comperison of
average lengths of fish with such an ennulus and those without
has shown that growth in tidewster is not generally superior

to freshwater growth. Hence, the brackishwwater annull are con-

sldered as stream snmuli in the tables. The numbers of speci~-

. L.
mens with & tidewster annulus ere ghown at the botto

Tables 3 and 4 show the sge groups and numbers previcualy

gpawned, by sex. Of all ths figh, 21 percent had spawned previously.
Thile 26 percent of tle females had spewred previcusly, only 18 rarcent

of the males were found to have dome so. The difficulty of read=
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ing mele spawning checks mey sccount for scme of the difference.

0f the femalss that had spewmed, 27 percent hed spawned more than
once, while of ths males that had spawned, 37 percent had spawned two
or more times. A few may have spawned before migrating goaward.

However, nc clear=-cut examples were nctead.

Sex Ratio
The sex ratio, as determined frcm the 702 specimens used,
48 1.32 females to 1.0 males. This figure is practically the
seme as that previcusly reported (1842) for 800 fish (1.3511.0)0

The figures indicate that tie nsts tend to selsct females, probebe

1y because of the’r greatsr plumpness.

Table § shows the age of the steslhead on resching sexual




n-5-n

meturity. The largest group (55.6 percent) had spent the better part
of 2 years in fresh water aend ebout 2 vears in salt wataer.

The next smaller groups hed also spent gbout 2 years in the

ocean. In all, 82 percent becams sexually mature after nearly 2 ysars
(II annuli) in the ccsane. The comparable figure of 62 psrcent glven
on page 5 of the 1942 report should be correctsd te 78 pefoant, and
for sporf fish, 81 percent. Sixty-seven percent of the fish made the

goaward migration after their second winter in the stream.

Of the 702 scale samples studied, three ars considerably
gmallier than the averags for their sizs. Twe ars from fumales,
III-II~0, 24.5 inches, and I-II-0, 26.5 inches longj the third
ias from & mels, III-II-I, 25.5 inches long. It is believed
that these fish may have besn hybrids, although nothing strik-
ing was noted in their exbtermal mapréarance tc set them apart,

Comparison of Snmort and Commsrcial Steslhead

The conclusions drawn from & comperizon of sport and com-
mercial steelhsad in the 1942 repért remain unchanged. The
sport fishing tends to teke smeller and youngsr fish. A smaller
proportion of the gsport fish have epewred praeviously. Both
sport end commercial fishermsn taka =& disprbportionate zumber
of femeles. However, the sport angler takes an even largsr
proportion of females (1.58:1.0) than the nets. In a&ll the
gbove gcmparisons the sport fishery suffers, judged from the
standpoint of conservatlone.

However, from the viewpoint of dollars and cents valuation,

the sport fishery is undoubtedly superiocr to the commerciala
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Iﬁ the first placs, the’gill-nstting is carried on by local
residents. Very little trafelling is involved. Sport anglers,
on the other hand, gpend a great deal of money to reach their
favorite streams, as well as in hotels and regtaurants. The
nets are not cheap, but the angler also spends considerable
sume for tackle. The cost per fish taken by the angler 1s in-
creased when it iz considersd thet on the Green River in VWeszh=
ington, during the 1940 and 1941 steelhead ssasons, 5,938

nly 994 fish

'Y

slars took

o)

or 0.17 fizh per angler. In Till=

&)

amook Ccunty the angler did better. During the period from
November 23, 1941 to larch 31, 1942, the 626 anglers checksd

had taken 202 stselhead, or about one-third (0.32) figh per

anglero

Rescommendations
Whetever the fate of ths commercial fishery for steslhead,

4% will be desirable to improve the angling ragulaticns in
order that the average angler may cst 'h more than the 0032 o

a steelhead previously mentioned. Trerefors, the recommenda-
tions ﬁada in 1942 are repeated hers. They ere, thet the bag
1imit for adult steelhead be reduced frem 3 to 2 fish per day
(and from § to 6 per week or in posseasion); thet limitatlions
be placed on boat angling; and, that the cpening date for
angling for 6-inch trout be advanced to May 15 ( to permit a

greater escapemsnt of young steslhead %o the ccean)s




Table 1.

Ags-léngth, Commercial Steelhead, January, February, 1542

No. of annuli IIX v v vi viI vIiI IX Totals Percent
Fork lemgth
inches _
22230 5 | 5 71
24,25.8 11 48 15 3 77 1i.
26=27=8 8 174 82 1 272 25,
28=25,.9 17 88 c8 8 2 181 28,
50-51.9 4 29 3 17 1 104 15,
32-33.9 2 23 14 1 1 41 €o
34.35.9 | B 12 i 2 1 21 Sa
36437.9 i» 1 214
Totals 87 870 213 44 6 101 702
Percent 10 B3 30 & «85 14 W14

Av. F. length in. 27,1 27.6 29.5 30.4 31,8 32.5 34,0

% 38 inches
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Tabls 2.

Average Length of Age Groups

In Anrmuli  Apmuli No prsviouze Total Percernt Ave Fo Ls
Year stream oOcean 1y spawned inches
3 I 11 1 &7 - 10. 27.1
4 I 111 14 44 Ba 230.8

I1 11 12 3262 47, 27«2
5 i Iy B B 280 32.1
1z 111 a7 115Y 18. 3004
II1I i & gac 13, 274
8 1 v 1 1 214 326
il v 22 22 Zal 1.4
III 111 12 194 2.7 23,5
Ive i1 2 2 «28 27.8
7 11 v 2 2 o28 32.8
111 i 4 4 «E8 Zls4
8 11 ¥I 1 1 +14 32,45
9 11T Vi A 1 014 34,0
150 TOZ

2. 7 BYo 1 stream, i tidowater.

be 7 are I stream, I tidewater.

ce B are Ilgztream, I tidewater.

de 4 sre IIstrsam, I tideowater.

6. 2 srelllstrsam, I tidowater.

Z8
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Tabla 3.

Age and Previous Spawning, Males

In Annuli Anmalid Timsa Tumbe v Y¥o. not

Year stream ocean spawned spawned gpswnad
3 1 11 0 41
1 _ 1
4 I 111 0 12
1 3
2 1
Iz 11 0 | 148
1 15
] 1z Iiz C 18
i B
2 11
111 iz o 28
i 2
8 iz Iv 1 1
2 2
111 Iiz e 1
1 1
2 2
Iv= I 0 2
9 113 vI 4 i
4 288
Total 502

Psrecant of ralez sgpawned, 15

o111 gtream, { tidswater
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7able 4.

Age and Previcus Spawnlzg, Femalss

In Annuli Armmulil Times Number Hos not
Yoar stream cecean gpawrsd spawned spawred
3 1 11 0 28
4 I It e 18
1 ic
II 11 0 : 12838
1 2
B I I¥ 1 -}
z 2
11 111 g 30
1 g0
z 1=
i11 i 0 49
8 I v & 1
11 Iv 1 3
‘ 2 i8
I 111 o 8
i 8
2
7 1z v 2 1
1
B w 1 1
2 2
3 1
8 Iz vI 4 1
BLIY 58
Total 400

Parcont of females sgpawnsd, 28

31 gtroem, I tidewatsr
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Tabls B

Age at Reaching Sexual Maturity

In - Anmull Annuld Number of Percert
Year stresanm ocasn fizh
2 I I 2 228
3 I iI 82 11.88
4 I 113 83 4.70
3 1I I 24 3,42
4 Iz I 380 5580
5 II 111 52 7.41
4 111 I 10 1.43
5 II1 II 98 14.08
6 III 111 8 1.14
€ I7= II 2 228
‘ 702

31131 atream, . tidswater






