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fflTROOUCTIOM 

In June 1959 Jack Van Hyning officially left Troll Salm.on Investigations 

after 11 years as its project leader to take over the position of Assistant 

Director of Rasearcbo Bob Loeffel replaced him as Troll Salmon project 

. lea-.:ler. The adjustment and orientation phases or' the transfer Wl"8 
:) 

essentially' completed by Jul.yo 

Project activities for the period July 1 to Dacetnber 31, 1959 were 

centered around sampling of the troll salmon catoh, processing of tags, 

analysis of the data collected during tbe two 1959 cruises, and preparation 

of material for the a11nual FMFC meeting.· 

MEE'l'WGS ATTErDED 

1'he Pacific Marine Fisheries Commission meeting held in San Francisco 

tram November 16 to 18 was attended, and a paper was presented. Two meetings 

to discuss Material to. be presented at the PMFO meeting wer;1 held with 

Pete Bergman and Heater Re;yamoto of the Washington State Department or Fisherieso 
, ·---. 

A project leaders1meeting was attended in Clackamas on November 5. A 

congressional hearing called by the U. s. Senate Conunittee on Interstate and 

Foreign Commerce to discuss pending natio~al fisheries legislation was attended 

1n Astoria on November 10. Senators Bartlett of Alaska. and Neuberger of 

Ore(ton Wl"/3 the OO!llt"!littee members presento A meeting \.RIO held in Aberdeen with 

Pete Bergman on December 17 to discuss plans for the second year of tbe PMFO­

sponsored study of the Astoria-W'astport spring fisheey. 

REPORTS SUBMITTED 

A l'Elport discussing the catoh of the 1959 Oregon troll fishery and the 

activity of th~ 1'ish Commia~on in marine salmon research during 1959 was 

submitted to Ola.cka.'llaa for presentation e.t PMFC., 
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A report diEJcussing the extent to which the 1959 Oregon troll sahnon 

catch was sampled for marks was also prepared and submitted. 

· PEP.SWNEL 

In addition to tha personnel change mentiQned earlier, Bob Rohland and 

Gilbert Paule,- lett in September at'ber a summer of sampling the catch of 

tha troll fishery f'or markso They were employed under the Columbia River 

Fishery Development Program. Both men returned to school. 

EQUI1'1F.:NT PURCHASED OR CGNSTRUCTED 

A "live bait" style holding tank was constructed for use in the fatigu~•­

mortal1 ty s·t;udies. Made qi 3/ 4." marine plywood, it is 3 feet wida by 4 feet 

long by 4 feet high. Liquid .capacity is about 350 gallons. 

THE 1959 OREGON TROLL FISHERY 

Statistics for the 1959 Oregon troll chinook and silver catch indica~e 

. the total landinas to be approximately lo5 million~-pounds. This would make 1959 
• .f .. 

be the second poorest year since record keeping began in 1925~ Astoria ·area 

landinM,s approached those ror 1958, but landin~s at the important coastal 

ports were down by about 70$ for chinook_ and 4Di' for si~vers., The troll · chinook 

catoh made up about Oo5 mill.ion pounds or the conbined catch. 

The low catches appear to be px-4.Jll~ril.y due to a laok of fisho However, 

tuna appeared on the Ore1on t~a grounds in July and were a~ailable in good · 

numbers into September. _This resulted in many of the larger salmon trollers 

directing their efforts am1y from salmon duri~ _ what is normally an ir.iportant 

part of the sal.~on fishing season. The magnitude or silver. landings was: /,,~ 

further reduced because or the _srnall av~raga sim of fish in the 1959 catch. 

This was evidence~ by the fact that at least one major company that usually sells 

their silvers on .the fresh market oanned all but their largest fish until late 

in the 1959 seasono ,---.._ 
./ 



CATCH S.Al~PLUIG 

Portions of the landings of both chinook and silvers made in ports from 

Coos Bay north to Ilwaco vere processed tor information on average weights and 

the· presence of marked fisho The actual recoveries qf marked fish are 

presented in Table 1. ·The most prevalent mark found was the adipos►left 

ventral release from the Klaskanine Hatchery. These marks appeared in the 

Wash5nJ!ton fisbe:cy' in good numbers and t•.:are also 1•eported in northern Oalifomia 

catches. The fish bearing th.is mark were fed the Oregon moist pellet. 

Two sariplers ware amplO'".ted for the sUl!lmer on federal CRFDP funds from. 

the ocean mark sampling prog1·am. One was stat;ioned at Coos Bay from June to 

September and the other at Astoria i'rom April to September., 

The extent to which the catch vas examined for marks was the subject of 

a report submitted during this period. Since the data contained therein were 

prellmin8J."7, there is little value in presenting detailed c0t1lll8nt here. The 

est:lmated per cent sampled was 12 for chinook and 2Stfor silvareo 

FA.T!IGUE--1-IORTALITY STUD? 

This study begun in late 1957 and was continued in 1958., Field work was 

not resuxned again tmtil August 1959 when. four 1-day cruises on the troller 

Dreamer were I!lade., The infrequent catch or small salr:!on resulted in only 12 

"shakers" being oaught on the f'our tripo. Six of' the 12 ware suitable for 

use in the study., Because of the poor ouccsss and infrequent operation of' "the 

Qream~£• sea activity was discontinued., 

At this point attention was switched to mature fish, pr:lmarily silvers, 

returning to naakanine and.Foley Creak hatcheries., Silver jacks made up the 

bulk of' the experillBntal fish although a few 3-yaar-old male and female silvers 

c· and one chinook jack were sampled., In nll 51 fisli llere utilized in the season's 

work, 34 or which owns rron the Klaskanine Hatchery. Fo~-tbree usable blood 



Table 1. Aatual ,Reooverie~ Marked Chinook and Silver Salmon 
in the 1959 Oreg 1 Troll ·Fishery by Mark, Species, and Month. 

Chinook - Sil!!t I 

April 1-".a.y ' June Jul.y Au,to Sept, Octa Total Jmte July AUf?p Septs Octa Total 

D 0 l 1 
·n-Ad 0 2 2 
D•Ad-RV 1 1 0 
D-LV 0 1 3 1 5 
D-RV 1 1 8 17 7 10 3 45 
Ad 0 3 2 7 4 16 
Ad-LV . l 6 l , 2 10 ·49 41 17 24 7 · 140 
Ad-LV-RV 0 1 1 1 3 
Ad-RV 6 ·4 2 12 7 7 4 1 19 
Ad-LP 2 2 1 1 2 
Ad-RP 4 2 3 9 1 l . 
An 0 1 1 
An-LV 0 1 l 
An-RP 0 1 -✓ 1 
LV · 13 3· 3 19 17 10 2 s 34 LV-RV l 1 21 19 9 2 4 S5 
LV-RP l l 0 
Lf-J.M . 2 2 1 1 · 
LV-RM 2 1 3 l 1 
RV l . 1 ., / 

2 6 10 2 2 20 
RV-IM I 0 1 i 2 f 

RV-IM-RM ! ' 0 1 1 
RV•RM 3 ·; 0 
IP 1 , 1 2 5 10 
LP-RP 0 l l 
LP-IM. 0 l 1 . RP 0 4 5 2 11 

. Total 30 0 17 14 4 3 0 68 126 1.30 45 58 14 373 

11 Inolu~~ Washington Columbia River ports. ·. ,1:-.· 
0 

.,.-.·. 

r.~~.-~~ .. --
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samples were obtainedo A portion of the fish wera suooassfully sampled 

tv.lce-onoe before holdinG an1 again following a period in a holding tank 

containing either fresh water or tranquilizer. The pre-holding samples were 
I ' 

taken rrom the dorsal aorta near the point ot attac!nnent of the third gill 

aroh .while the post-holding samples ver:> obtained by heart puncture via -the 

ventral surface ot the r.ish. Analysis of the blood samples is beirw, aondlicted 

tising the facilities of the Oregon Sta~,e University Seafoods Laboratory. 

Bob Ellis was in charge of this work and is responsible tor the efforts desoribed 

above. 

SCAIE NUCLEUS TYPES FOR LOWER COUJMBIA RIVER FA.LL CHINOOK 

.Scale samples taken from juvenile and adult fall chinook from the 

WashOUIJ!ll River in 1957 were Partially of the 11stream11 or sub 2 type. Scale 

S&:!llples from chinook caught in September 1958 in the below-Bonneville gill--net 

fishery contained a ~rester proportion of stream-type scales than did samples 

tl"Offl August-caught fish trom this tisher:yo The migration of ohinook over 

Bonneville.Dam is very small after mid-September indiaating•that chinook taJcen 

in the mid-September,-October fishery were tor the most part destined for the 

streams balov Bo~eville. This led to the hypothesis that fall chinook entering 

the streams below Bonneville Dam ware characterized to an important degree by 

a stream type of early life histoey. 

In order to learn ~ of the frequency of stream-type life history among 

these fish, scale samples vere taken from the 1959 zone 2 fall chinook catch 

by troll salmon !)8rsonnel., The effort resulted in the collection and rea11ng 

ot 852 soale samples. The resultin~ age-lif& history composition is tabulated 

b.f len~th in Table 2~ Sar.,ples,containing stream--type scales made up 417 of 

the ?63 readable samples or 55%., This is an appreciable change from the~ , 



Table 2. Age-Length Composition of Columbia River 
Chinook from the 1959 September-Ootober 
Zone 2 Gill-Net Catch. 

Fork Le~b ' 
ye OrouEI .Sub- Unreadable 

(~chea 22 -ZJ: 3g 3.i 4g 41 S2 5;t 6a 61 total 

l4 1 1 
lS 
16 1 2 3 
17 1 8 9 
18 5 1 6 
19 3 4 7 
20 4 2 2 8 
21 8 s 13 
22 6 7 13 1 
23 ,.--,--- --~- 13 12 1 27 1 
24 '-· 23 13 2 38 1 
25 8 9 1 1 19 2 
26 7 18 2 1 28 6,. 
27 10 2; 3 2 1 41 3 

· ·28-c-• .. ~-·- • ·- .. ---a- 27 ll 4 1 Sl 3 
29 25 8 2 2 3 40 ' 30 16 13 6 3S . ':7 
31 l 10 13 6 8 1 39 6· 
32""''- 3 18 12 6 3 42 6 
33 1 14 11 16 ·. 2 44 9 
34 3 22 ? 8 11 1· -- 52 ' 35 10,,. s 12 5 32 6· 
36 6 6 29 13 S4 5 
37 . 4 3 26 12 , · 1 46 6 
.38 3 3 29 s· 1 ,'4 5 

. 39 ·1 19 6 ·l 27 6 
40 l .u 5 17 · 3 
4.1 ll 4 15 3 
42 5 1 6 1 
43 5 1 6 
44 1 
45 

Total 3; 23 90 1'76 132 69 191 75 1 3 763 89 

ii Inoludes all non-eesignable scaleso 

6., 

Total 

1 

3 
9 
6 
7 
8 

l3 
14 
28 
'9 
21 
34 
44 
54 
43 
42 .,., 
48 
53 
57 
38 
S9 ,2 
49 · 
33 
20· 
18 
7 
6 
l 

852 
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that the eub-2-typo samples tomed of the 1959 August zone land 2 catch. 

Six weekly samples wre collected during the September-October season. Age­

group frequencies were compiled b7 W9k and are presented in '!'able 3. The 

pro~rtion ot.stream-t:rpa scales varied from 40 to e71, but did not show a 

conaistent increase as the season .proqreased. However, in a~st all ca .. 11'7nilr -~-"-

. 2's WN an important part of a given year class 'a contribution to the weekJ.T 

sampleo Tho large ran~ or stream-type percenta~ee between weeks suggests 

that appreciable differences in early life bistoey may be found ~tween 

lower Columbia River races of fall chinook. 

Table 3o Ap,e Composition by Week of Columbia Rival" 
Chinook from the 1959 Seotembe1"'-0ctober Zone 2 
Gill-Net Catch. . 

Week Ending AaGt:imD Total Sub-2 
22 2i 32 . 3J. -'2 41 52 51 l>2 Si Total 

Sel)t. 19 ; 22 77 40 36 24 12 216 €6 

Se¢ .. 26 2 8 31 45 28 10 33 3 l 161 9S 

Oct. 3 ; 20 19 1' 8 y; 3 i06 71 

Oct. 10 s 8 19 16 9 20 31 108 44 

Oat .. l? l 7 8 22 2 58 3 101 88 

Oct., 31 2 8 12 4 19 23 3 '11 33 

Total 3 23 90 176 132 69 191 75 l 3 763 1'17 

Per Cent 
Sub,2's 

40 

59 

67 

41 

8'1 

46 

;s 

These data indicate that the lowr Col'l:llnbia races ot fall chinook do 

not neot:tesarily tit the often used axiom. that "fall chinook go to the ooean 

1n the first year of life and anring chinook in the second year". Further 

tbey sugg~st the pos~ibility that tall cbinook races inhabitin~ the Oregon 

and Washi~ton coastal streaMat whiab are similar to the lowerOoluinbia 

tributaries, Ma7· possess similar lite history patterns, 



s. 
Mpst of the fish in the agl!I samples -ws1•e 'also sexed., The resul.ti:ng 

. 
age-sex frequencies b1 week are shown in Table 4. 

Table 4,. Weekly Age-Sex COMposition of Columbia Ri'\'1'1!11" 
Chinook from the 1959 September-October Zone 2 

. Gill-Net Catch. 

Woak Ending _ ,4FJ.e GrollR 
i2 61 

Regenerate Total 
22 21 32 31 42 41 52 51 

Sept. 19 M s 19 41 lS· 8 8 5 l4 us 
F 3 · 36 25 28 ;t6 7 20 135 

Sept,. 26 M 2 8 30 ::.'6 6 l 7 5 as 
.; , l 19 22 9 26 3 l 4 as 

Oct. 3 M 4 16 12 ' 5 12 1 4 59 
F l 4 7 8 ' 19 l 4 47 
.. 'JI l 6 l 2 10 

Oat .. 10 M s e l2 10 3 8 10 6 62 
(--

., 7 6 6 12 21 10 62 

Oct. 17 M l 6 4 2 14 ,. 32 
F 4 16 2 37. 2 5 66 - 1 ,4 7 1 2 15 

Oct.·,1 M l 4 3 5 5 s, 23 , 1 4 9 4 l4 l.S 3 3 S6 

TQtal M 7 18 80 99 41 17 54 21 39 376 , 1 9 71 e6 ;2 124 52 l 3 46 451 _, l 5 l3 2 4 2' 

Grand·Total 8 18 90176 132 69 191 75 l 3 89 852 

'JI Sox undetermined 
; 

1959 ASTORIA-wES'l'PORT s·ruur 

itn9ml 
Thie atttdy was conducted jointly.vith,tha Washiripon State Dc,pal'"t,moot of 

Fisheries as a Pacific Marine Fisheries Commission project. Field work was 
' ' ' 

( carried out in the spring of 1959 .. The reasons tor doing ~he study, the proaedU3;8S 
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( used, and certain ontoh and taggin(i information were presented in the Januu:, 

to J\D.'le 1959 -progress reporto 

l 

Tag recoveries from fish released on this cruise came in throughout tbe SUIIIID8r. 

Rewards were paid and letter• sent to each tinder t~lling ot the tillll!I, plaoe. 

ani:!.reason tor tqging. · The recovery reaohad 2~ of the fish released o, the­

end ot .Decembero 

AnalY@is of' Catoh Oat& 

Age reading, and compilation and analysis of the data began in July 

so that a report could be made to the PMFC meeting in Novembero Only 'data 

collected by Ore,ton personnel was included in the PMPO report and will be 

Relative Abundance 

On_e of the objectives of the m:-ogram was the determination of the 

abundance of chinook in the Astoria-Westport area during the perio:I March 1;­

April 15 for comparison with si~lar valuea made during the pre-closure years. 
The o0l'l'llll8rcial fisherman einployed ror the test fishing wae. Larr., Cooper- f'l"all. 

Newport who had· fished the Astoria-Westport area extensively prior to the 1956 

closure., -

Table 5 shows the catch per day recorded during tha 1959 cruise and 

cOl'lpa.rative values for the c0Tm!1ercial fishery fc,r nertinent earlier yearsa 

The catch r:ier da,y for the Maroh 15-31, 1959 period was 14 fish or 140 pounds. 
;i. 

This is well below the catch ner day recorded for cMparable fishing perio:la 

of °1952-55 and indicatt.:ts a reduction in the abundanc$ of chinoot in the 

· Astorta-Willapa Bq area despite the 'added protection afforded by the olowre,. · 

The catch per day made during the first 1; days of April waa veey similar to that 

observed for March bUt ma:, not be COl!lpared ao directly to the values shown for 

tho co.~eroial f'ishe:ey :ln the earlier- yearso 'l'he April values tor th8' yea~ 



( 

1951-55 ara for the entire month eo reflect the poorer fishing that the 

last half of April usually brinas to this area. For 1956-59 they are tor 

the last halt or the month., Even so the 1951-55 valu0s are generally J.erge:r­

than those realized du~ing this cruise, again indicating a lowered abun~anae. 

The oatah ot 22 fish per day for the comriercial fleet for A~il 15-30, 1959 

compared favorably with earlier values, but the average size of the fish· 

involved was small. 

Table 5. Catch pe:r- Day of Legal Chinook Caught in the Astoria• 
Willapa Bay Al'ea from March 15-April 30, 1951-59. 

Year 

1951 
1952 
19.53 
1954 · 
1955 
1956 
1957 
1958 
1959· · 
19S9Y 

M;~ 
Numbers 

-22 
40 
34 
23 ----
14 

Poung11, 

-252 
428 
3'rl 
205 ----
140 

Month 12_: hi-Ii 
Nµmb@r§ l'ggnd1 

26 252 
16 161 
25 256 
22 242 
25 253 
33 :,66 
13 -~ · 120 

' so 
22 151 
16 141 

¥, ·commEtrcial :t'is!iinr, period March 
0

15-April 30; 1951-55; April 1;-.io, 1956-59~ 
6if Teat fishing catch March 15-31 and April 1-14 • 

. Age C0111posi ti on 

Saale simples wre taken trorn all chinook except 5 ~n order that· the 

age OOl'lpos~tion and earl7 life llisto:ry miiJht be deterrrJ.nedo Age assipents 

wre ma.de by Van Hyning and u.ieffel both of whom independently read all of . 
the collection once. All t'iret round disagreements wre·read again by 

, ' 
both parties reaulting,in resolution of all but 4 samples. These, samples 

· wre sent to Heater B.eyamoto {WSDF) tor a f'ina1 decision. 
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The fish aau1sht ranged in a~e from their second to their sixth year 

with tis~ in their third year making up 64% of the total catch (Table 6). 

Fish with ooaan-t;ype soales were ~ost abundant oomprising 73'1, ot the catch. 

Of the 212 legal fish cau~t 1.35 were 31 •s .. The n~xt most important group 

was the 421a~ The"sub-legal chinook taken ~r9 about equally ,dlatributed 

between 21's, 32•s, and,31
1so 

The relation of 41's to 31°s in the portion of the catch that we of 

marketable e!i1a ie disturblri.go It is at the start of the season that the , 

:ratio ot 41•s over J1 •s should be the lal'!JeSto The low .value observed hare 

could indicate that too heat,y a catch was made or the 1955 brood year 1n the 

thi:ri year of lifeo Howsver, other nossibiliti9S are that the 1955 brood 

year was·not aa productive as the 1956 brood year or that a separation by age 

had ~ova1 the fourth-year fish to other parts or the ocean. 

Table 7 presents the age c~position of the fish wh5eh· 1ie~ following 

catohing .. The halar.oe of the fish includod in Tahl~ 6 were ta~~ed and released.a 

Sstiiiate 'bf.IS~ Chinook Component ot Oatc,h 

Past work has demonstrated.that Columbia Riv9r spring chinook ~.ake up 

part ot the March-April troll catch taken in tho Astoria-Westport area. However, 

the closure was enacted to nrotect Columbia River fall chinook. C~nsequ!:)ntly, 

a :'leterm.ination of the oontrihution of· a,:irin~ chinook to the test fisring 

catch was qf L~porto. Thie was done by notin~ the freouency of strearn-ty:pe 

or sub 2 scales· in the samples taken, since this aharactarist1c is ~nerally 

consiiered to be associ~ted with s~rin~ rat~er than fall chinook (with due 

respect to the :orecedin~.early life history discussion). The estilnate obtained 

ah~ that about JO;C or the le~al fish ~aught war9 sprin~ chinook. The 

approxi~ate age composition of these fish !'18Y be deiuced fro!1 Table 60 
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I , Table 6. Age-Length Composition or Chinook Taken on 
tha Spring Cruise, Ma.rob 17-April 14, 1959V • 

Total r.:rh AaOmR . Total 
(Inohee 21 32 31 42 J.1 52 62 

Sub-legal 
' ··.1 

12 4 4 
13 6 6 
14 ' ' lS 7 ., 
]6 6 6 
l'I 4 ' 9 -
18 ' 5 
19 ,. 

4 
20 1 3 4· 
21 .4 3 ., 

. 22 . ·4 4 8 
23 3 8 1 12 
24 1 7 8 '2, ·1 .10 1 12 -

_.legal 
26 26 2 3 ·. 31 

;:~:'.t\ 27 22 1 1 24 
28 ~ 3 1 31 
29 22 8 ·30 
30 20 . 4 4 1- 29 
31 - 10 4 2 l "'-. .. 17 
32 ·4_ 3 3 ' 2 . . 12 

'' 2 -2 4< 
34 . 2 ' :1 ' 2 10 
3S 2 · s · 1 8 
36 · 1 1 2 
37 ,' ' s .;1 

38 1 1 
~-! 

39 ., 1 1 2 · 
40 . 5 5 . 
41 1 1 

I Sub-legal 
Boso 32 28 35 1 l 97 
Per oent 33ci0 28c.9 36·oO loO 1.0 ~ 

Isgal 
Nce~. 135 35 21 20 1 212 
Pff .aent 63.6 16cS, 9.9 9o4 o., .. 

,,• 

:.·_,, 

Total · 
\"' 

. . .. -,t~{ 

Noeo .. 32 28 170 36 22 20 1 309 
( Per cent 1004. 9,1 SSoO 1106 7ol 6e5 Oo3 

"JI Seventeen t111h were not assignable ae to age .. 10 are not included 
1n this tableo · . · · · · · 
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· Table 7. Age-Length Composition of Chinook Mortalities 
tram the Spring Cruise, March l?-Aprll 14, 1959. 

Iangth 
1n,r--i2 

No Scale• Total 
11 'i !2 

'½l l 1 
1 1 

15 1 1 
16 2 1 3 
18 1 1 
22 l 1 

'26 2 2 
:n 1 l 
29 1 1 
32 1 l 
33 l 1 
40 1 l 

'fatal 1 6 1 1 15 

Barbed Hooks Var,sUB Bal-bless Hooke 

Barblees hooks are r.i011sidered to be m01"$ desinble, 1n a01ne respect•, 

than barbed hooks to'!! uae 1n a f'iehe17 where a po.rt.ion of' the catch 1s to be 
. . . 

releaaed allw. · Application of thio idea to the t:roll ,ealmon fisher:, w.u 

v.lewd as a method by which the mortalit7 ot the discarded non-marketable 

salmon might be·reduoed. The tbeoey had not been tested, so to this end, 

barbless hooks were employea·dai'.cy on halt or the lures fished dUl"ing the cruiae. 

The boob used Wl'G ot the usual Siwasb type v.lth the barb oanplete'.cy tiled 

Th• chinook catoh on barbed and barblese hooks was lP,4 and 142,. 

respaoUva'.cy. The length-trequenoy distribution by P,'S&P of capture is show 

1n Table 8 and Pip lo At . two points the OU1"V'8S (litter, "Dotioeably • These 
' . 

are 1n the number of fish 21 inches and under and tho number of 28-31-inoh fish. 

In both cases barbed_ books caught the greater number. 

The total catch and the numbers ot legal and sub-legal chinook taken w_re 

compared statlstioally between gear of' aaptUN (Table 9). The t,,ypotbeeie t••ted 
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.,..__ 

Length-Frequen07 Distribution or Chinook ·:\ Table s. l_'·. 
Taken on the Spring Cruise b.Y Gear ot Capture,, 
March 1?-April 14, 1959. 

Totai Le:ri a.at Total 
Barbed Jarblet• (Inche 

<14 8 ,, 

' 11 

14-15 · 8 ' 13 

16-17 13 3 16 

18-19 ? 3 10 

20-21 , 4 11 

I: 
22-23 8 12 20 

24-25 11 9 20 

l 26-Z'I 29 30. 59 
! 

28-29 36 28 64 
: ;r-·:~, 
; 

· 30-31 31 ·20 51 

32-33 ? 9 l6 
---~--.~ --

3'-3S 10, 8 · J.8 , 

'J6-YT . 2 ' s ., 
38-39 2 1 3 

40..U 
,, 

2 7 

Total 184 142 326 
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...-Total 

· 25. 29 33 
Total I.erigt,h (Inches) 

21 37 41 45 

I.ength-F'requenq Diatr:Lbution of Chinook Taken on the 
Spring Cruise b)' Gear of Captura, Maroh 17-April 14, 19590 
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\JI 
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Table 9., Ohi-8q118N Comparison ot the Numbers of Chinook Taken on Barbed 
and Barblesa Hooks, Spring Cruise, Maroh 17-Apr:U 14, 19590 

lfJpotheeie (oamnon to all 3 testa)s barbed and barbless boob are 
equalq efficient for aatch:lng chinook. 

aear Oba. Freqo Jqpo. Freq. f-h (f-b)2 (t-h)2/h. 

tall cucb 

Barbed 184 163 20., 410.2, 2.517 
Barblaea 142 163 ""20.5 410.2, 2.517 

Total 326 326 5.,.034 

Chi-square (l d.,t,.) = 5.0.34 P(00 0,. Conclusions hy'potb8a18 rejected, 
there is a significant difterenoe in the numbers ot Chinook caught on barbed 
and ba:rblesa hooks. 

Ca;Wi pf teql CJ.l1no9Js 

Barbed 122 
Barblesa 103 

Total 

n2.s 
112.5 

225 
---~-

Cb1-aqba1'8 (l d,.f,,) = .10 6044 P>0.20., Oonaluaiom accept the h7Pot;bNie.t 
there la not a significant ditterenoe in ta maben of legal ohinook caugldi' 
on bebed and barbleaa hooke. · · 

Barbed 
Barble1111 

Total 

62 
39 

101 

,o,, 
so., 

101 

u., 
-u.s 

132.25 
132.25 

Chi-aquare (l d.to) = 5 .. 2376 P<0o0S., Conolnaioru hypothesis reJeoted, 
there la a significant difference in the :numbers of sub-legal ohinook oaugbt 
on barbed and barbless hooks. · 



17. 

waa that both hooks were equally ettioient at catching ahinook. The taste 
) 

demonstrated that vhen the total catch was 13onsidered, barbed hooks t_ook 

af.gnificant.l,y more tish than barbleas hooks. More important, though, than 

their relatin eftioieney on fish of all sizes is the effectiveness of each 

hook· oii. legal ana ·aub-lege.1 · ahinook. The catch ot · l~gal tiah waa not tatmd to be 

significantly different between hooks, but the catch ot sub-legal chlnook 

on barbed hooks was signitioantly greater .. Further tests ware ru.n (Table 10) 

to determine w'hetber the e.verege atze of chinook dii'fered according to the 

book used in capttll"B. No significant diffeNnoe in size was found even though 

the cub-legal fish oau~ht on barbless gear aven~ 1.7 inches longer than 

those caught. on barbed hooks (Table 11}. 

Fi.f'teen fish died during the cruise, 7 of which were ot legal eim. 

or these 7, 4 W'9N taken on barbed hooks. However, 7 or the 8 sub-legal 

mortalities were caught on barbed hooks.· Tbis otters some evidence that 

barbless hooks could reduce discard mortality. 

These data, while not conclusive, are encouraq!ng to proponents of 

barbless hooka •. The catch ot legal fish, while lees on barbless hooks than 

on barbed, :was not signif'i~antlyditte:rent. However, even it the difference . 
had been sigr,itioant, a reduction 1n the overall catch would not nsceaaaril.1 

result~ The legal fish that escaped at any ~iven time are partially available 

for e&!)ture at a later date. In addition, the r&:iuoed catoh ot sub-legal 

chinook and the probable reduction of the mortalitJ ot those that are cau~ht 

and.released must :result 1n a greater proportion ot the stocks reaching 

marketable size. These tvo f'aotors would act to compensate tor a lowered 

catahing etf'icienoy-U one msts--ot barblesa hooks. 
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Table 10. Lengtb..+'requen07 Distribution ot legal and Sub-Lagal 
Chinook Caught on the Spring Cruise by Gear ot Capture 
with Chi-Bquare Oornpar1aon ot the Dietribution Between 
Gear. 

l.trdl 
26-28 

29-31 

32-34 

3'-37 

737 

!'otal 

44 47 

52 

14 

s 
'1 

122 

31. 

12 

10 

., 
103 

Total 
91 

83 

26 

15 

10 

225 

~. B81"bed and barbless hooks 
co.wh f'iah of all sizes with 
equal eftioien07. 

' Ob1-equare (4 d,..t,. ): '7.3 P) 0.,10 

Conoluai01D1 accept, there le not 
a signi:ticant difference in the 
length-~raq~ dietr1but1one 
of· legal obinook caught on barbed 
and barbleu boob. 

(.14 

14-16 

17-19 

20-22 

23-25 

To1ial 

8 3 11 

14 

14 

12 

14 

62 

6 

5 

7 

18 

39 

20 

19 

19 

32 

101 

H,rp. Barbed am barbleae hoots 
catch fish ot all slzea w1,h 
equal etticieno.,o · 

Chi-square (4 doto) • 6.7 P> 0,.10 

Ooncluaiona --~ accept, there is not a 
signtticant d1ttewnoe 1n the_ langtb­
frequeney distr1but1ona ot aub-lagal · 
chi.nook oaugbt on barbed· arid ·· 
be.rbless hooka,. 

Table llo A,ierap tengtbl/ ot Ltgal 81d Sub-Lagal Chinook 
by Geer of Capture, Spring 01""U1se, Mat-oh l?• 
April 14, 1959~. 

Gear §3.a 91:m 
Leal • Sgb-~fH\f. ., 

Barbed 30o0 (N::Q.22) 18 .• 6 (R:.62) 

Barblees 29.8 (l~O)) 20,.3 (N:39) 

l/ Mauureme~s are extended total length 1n 1ncbsl!lo 
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g1-yp1a ot Tag Rgg0 'ffl"1 R,t1 

R,eoover,y ot tags vas dependen·t on volunta17 rettll"tl b,y the finder. 

'.Eaeh tag carried a ratll;"!l addresa and notioe that a reward wo~ be paid 

tor ite retum. Total reoove1'7 by December 31, 1959 vas 88 out ot 311 

Nleaaed or 28.;J. 

Dispel"Sion trom Tagging Ana am Contribution by stream 

Table 12 depicts the movement or the tagged chinook: and the number 

19. 

ot reoonriea made in each area. These fish wnt ae tar south aa San 1ranci■ao 

Bay and north to oentral Vanoounr Island. The main areas ot recapture 

,were ott San !l'raneisco Ba,Y and along the nortbe?'D Washington ooaat. There 

ia e0ll'le evidence that the f'ieh, vhioh r.i.oved north follotd.ng tag11ng, were 

movin~ south to enter the·Oolumbia River in August and Sept1Jmber (note 

A.111Uet :recoveries 1n area 8 and 9). This is 1n contrast to the leek ot 

recoveries 1l'l areas 3-5 in.August and September following the known mo\rement ot 

t~ fish dovn the coast 1n .Tune and July. 

1.rEJahvater reeovaries ot tag• were limited to onl,y three ri:nnt the 
' 

haae:r, Columbia, and Sa~to-San Joaquin. Thie deaignatas these rinn aa 

contributors to the fisher., under study, but does not eliminate the 

possibility ot fish from other streams being involved. 'l'he num'ben recovered 

by river wra Fraser-1, Columbia.;..,36, and Sacramento-San Joaquin-3. This suggest■ 
' . 

the Columbia as being i!'!lportant, but does not eval\'late it directly due to great 

ditterences 1n recow17 ettioiene;y between rivemo Ten of the tags recovered 

in the Columb:t. system were trom spr1n!J chinook. Ro tags were reoovered f'rom 

tba 11oring runs in either tba haser or Sac1'8J118rrbo riven. The P'raaer reoove17 

was trCA11 • fish taken in the oommercial fishery near the mouth and we.a reported 
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Tabla 12. Chinook Tag Returns fl"'Orn the 1959 Spring Cruise 
to December 31, 1959t bf Month and .Area of Reaove?7 

___ __,_...,11.,,,.on...,\,,,..h.......,g...,f..,.Bt""'""c"""oyo.....,.17~-..,_,--- Total Per Cent 
Apr, Mv June Jul,y Awz, stPs Qct, flov, De~, 

lo SaCNUll8r.ito-San Joaquin 

2. Central Calif'., Coast 

3o Northern Calif. Ooast 

4a Southern Oregon Coast 

S., Central. Oregon Coast 

60 N., Ore.-s. Wash. Coast l 

7a Columbia River 

9a Northern Wash. Coast 

lOo Inside Watersl/ 

11,, Oanadian Coast 

Total Recoveries 

Per Cent ot Total 
Recoveries 

l 

2 

1 

s 

l 3 

4 

l 

3 

8 

l 

l 

l 

2 

s 

2 

l 

2 

1 

l 

1 

l 

9 l.4 20 19 lS 7 

l 1 

l 1 

' 9 

2 

1 

2 

5 

36 

10 

12 

2 

6 

100.0 

99.9 

J/ Inside waters include Puget So'I.Ud, Straits of Georgia, and the Praaer Rivero 

-
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Efteot on Columbia Fall Chinook Beoapelll;lnt 

Analyais has not progressed to the development of a quantitative 

evaluetion ot the henefit the oloSUN arrorded the Columbia fall obinoot 

atocbl., Fish tasged during t.he test period appeared a.t three Columbia River 

. fall chinook egg-taking ste.tionl!I (Spring Creak-9. Bj.g White Salmon--1, and 

Little White Salmon-5) indicating that some additional spawners wt'8 realized. 

A method tor extrapolating rrcm this information to a calculated total number 

of additional hatcheJ:'7 spawners ie being studied. This, however, would ea;r 

nothing of the addition to the natural spawning stock., 

The distribution or tag recoveries on tall oh:tnook within the Oolu.ubia 

River was somewhat l!IUrpriaing. Table 13 ehows the number of tall chinook 

handled and the number ot tags recovered at three hatche:ey complexes., 

Examination ot 4'1,000 fall chinook at the Little White Sal.mon-Bpring Creek 

grou~ ot stationl!I produced 15 tags while 9,000 fish, of closely' related stocks, 

returning to Oregon hatcheries in the Bonneville Dam area produced no tags~ 

This disparity could be the rel!lult of a diffeNnce in the oceanic distribution 

ot tba two l!ltooka, but aould also be due to chance. The passage ot upper-riwr 

tall chinook over.The Dalles Dam totaled 85,000 fish in 1959. No recoveries 

were received from thel!le tish nor were any positive sightings of our tags made 

b:, cou~ters at the damo 

a,ooveries in the Tagging Area 

One or the objeotions of Astoria-Westport-bas~d fishermen and processors 

to tha closure VtUJ that many of the fish protected by tbs closure would be 

cauaht later in other areas b7 other people. Table 12 bears out their contention 

in that only 6'1- or the reooveries were rra,!e in the tagging areao The other 

91/1.i ot the recc,,reries were not necessarily a loss to these people, howeverg 

since soma additional spawnin~ did result from the cloaUJ.'80 



( Table lJo Number of Chinook Handled and Tags Found 
at Various Columbia River Hatcheries Du:ring 
the 1959 SJ')awning Season. 

Hatchery No, Chinook 
§Dmined 

Spring Creek, Uttle White Salmon, Big Whit..e Salmon 47,149 

Bonneville, Cascade, Oxbow 

Remainder of low:t" Colum.bia hatcheries 

Total 59,622 

Relative Recovery by Commercial ana Sport Gear 

Tap 
JOJUII 

15 

0 

0 

1; 

Table l4 depicts the distribt,tion of the tag :i.•coveries by gear of 

recovery inclu1ing those esca!=d,ng from all f'isherias~ Since the non-reported 

segment of the tags recovered by each fishery cannot be assumed to be the 

same tor all fisheries, the exact relationship of the recoveries ot each group 

to each other is not estimated b7 these data. This difficulty notvithatanding, 

the data indicates that the sport fishery vas an important factor in the total 

fishing mortality exerted on the tagP,Sd fish. 

Return by Age at Tagging. 

The degree and area of' recovery of tag~ ch:f.nook varied considerably 

accoroing to the age and/or life history at tagging (Table 15)o The 31•s 

(36% recovered) and 41 8s (43$) displayed the greatest movement from the 

tagging area and -were the most vulnerable to recaptureo The recoveries from 

both groups were Made from Calitomia north to the wst coast of Vancouver Islam. 

Columbia River :recoveries fol'l!led 41$ of' the 31•s recovered compared to 22% 

tor the 41 190 The 32•s, 42
1s, and 52is showed a much r.ore limited.distribution, 

with recoveries coming ~riMsril7 or entirely from th; Columbia River spring 

:Mln or adjacent coastal areaso Thia difference in spatial distribution of tho 
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t Table )4. Distribution of Tag Returns by Area and Gear 
of Recovery, Spring Cruise, ?-!arch 17-April 14, 1959 .. 

iis:8~::3 : §q;"'rci~I E'.tqhe:J ~2a, 
No i 

Ocean 19 21.6 2!J 33 .. 0 48 54 .. 5 

River 
S-pring 2 2.3 7 a.o l lol 10 11.4 

Fall 6 6.8 8 9 .. 1 16 18.2 30 34.0 

99.9 
Total .30.,7 " 50.0 17 19.) 88 100.0 

Table 150 Tag Returns to Decamber 31, 1959 b1 Age Group 
and Recove:ey Area for Chinook trom the Spring 
Cruise, March 17-April 14, 1959. 

Reoove17 Area Afl.8 9!:0!1£ No Age Total. 
( (name) 21 :32 31 42 · t 5;« 62 

Saaramento-San Joaquin 2 l 2 

Central.Calif'o Coast 4 2 3 6 

Rorthem Cal it. Coast l. 1 2 

Southam Oregon Coast l ·l 

Central Oreg-on Coast l l 2 

N. Ore.-S., Wash. Coast 4 l s 
Colubia River l 24 6 2 3 36 

Central Wash. Coast 10 10 

Northern Waeh. Coast 11. l 12 

Inside WateraV l 1 2 

Canadian Coast 4 2 6 

( 'l'otal ~covered 0 1 59 12 9 .:, 0 4 88 
,,. 

loo Tagged 28 'l.7 164 35 22 19 l 1$ 311 

Per Cent ReccveNd 0 4 .36 34 41 16 0 3 28.3 

y Inside waters include Puget Sound, Straits of O.orgia, and the Praser River. 
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recoveries between stream and ocean-type fish indicates that a meaningful 

distinction was ~ade when the scales w:re read and adde credibility to the 

use or scale readin~ for making this separation. None ot the twenty-eight 

21'a tagl:ted were recovered nor was the one 62 fish. recovered., Hooking and 

tagging mortallt:, eonld vaey vitb age and may be partly accountable tor the 

tailtll"I or retams from the 21 fish. 

Gear-Treatment Effect on Survival 

As mentioned previously both barbed and barbless hooks were used tor 

fish capture~ One of the anticipated benefits of barbless hooks is a reduced 

mortality or the 1iscarded sub-legal chinook. A 1-elative measure ot th!s 

benefit could be obtained b7 oornparl.ng the perc!lntage returns of fish tagged 

and released folloving capture on the tvo hooks. This is aocOMpl:!.shed below. 

(- However, consideration vaa f'irat given to whether the fish vas anesthetized before 

tag~ing. The anesthetic, MS 222, was used at a l:5,000 dilution on Sa'IIS fish 

in an atte~ut to reduce the inimical effect ot tagging. 

Because, an shown earlier, the r,eroentaee recovery of the tap ,raried 

between age groups and because the application or tba anesthetic vas not proportional 

to the numbers in each age ~roup, analysis £or a ~ear-treatment effect vu 

restricted to fish of age 31• Table 16 shows the numbers tag~ and recovered 

and the per cent recovery for each g-ear-t:reatmant group. The oer cent recovered 

did not vary r,-eatly or consistently between groups. The bivariate nature 

of the data made tvo tests or the benefits of each variable nacessary. Visual 

evaluation of Table 16 yields conflicting results as· to the improved sUl"Vival 

gained t.rorn the use ot either variable. Bvaluation of the data statistical~ 

revealed no significant differences in the recovar.Y rates., 
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Ta.ble 16., Reoovar:r of .31 Age-Group Chinook by Gaar­
Treatment Group and Chi-Square Comparisons 
of the Rate at Tag Return Between Groupa. 

250 

Barbed 
'1!!£:-'b:!flRD'l ~ Total 

Barbless Barbed Barbles1 
Anesthetic Anegtbe1'ic Ng &1esthfi!S N2 Al3agtJlGl!1 

'.;) 

No. Reoowred 18 20 14 7 59 

No. Tagged 51 5S 35 23 164 
Per Cent 35.3 36.4 40.0 30,,4 

Qhi::§_guare T1st~ 

Hypothesis 1 (Same tor both tests) Tha rate of tag return is not related to 
gear ot capture. 

Treatment Constant...Compare between gear 

36.o 

Barbad-Anasthetic vs. Barblass-Anesthetic Chi-aqulll'e (1 d. f •)-= 0, 013 P > o. 90 

Barbed-No Anesthetic vs., Barblese-No Anesthetic Chi-square (l d • .t".) =0.5S0 
P > 0 • .30 

lfTpothes11u (Same for both tests) The rat..e of tag return is riot related to 
gear of cai,ture. 

Gear Constant-comT>&re between treatt:ient 

Barbed-Anesthetic vs. Barbed-No Anesthetic Chi-square (l d.r~)=0.195 
P>0.50 

Darbless-Anesthetic vs. Barblesa-No Anesthetic Chi-square (l d.t.):: 0.,251 
P ,-0 .. 50. 

Conclusions, Cannot rejact on any- test. The rate of tag return was not 
atfocted by the variables tested. 
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OFFSHORE SAD70M SURVEY 

This.study carried out in May and June 1959 was the subject of a cruise 

report (Ore., J!'iah Comm. Orulsa Report ... Offshore Salmon Surwy) and was 

ft,rther discussed in the progress report immediatefy preceding this ona. 

Ta~ fish l"8leased during this cruise ware recovered through the courae" 

of the summer. By- the em of Dac3mber returns from the 74 chinook tagged 

reached 11 fish or 15%0 Silver recoveries by the sar.ie date totaled 21 

fish or l?.' of the 126 tag1ed. 

Three variables or duo-variables are under study in the program: 

(l) spatial distribution and degree of recovery by tag~in~ area; (2) a 

coopa:•ison ot' Petersen, spaghetti, and dart tags f'or use on sa;tmon; and 

(3) a determination of tho benefits of barbless hooks towards increasing aurrlval of 

released non-marketable saL~on snd of anesthetizing betore tagging to reduce 

tamr~ l"lortal.ity. The nl.ll!lber of fish tagged by species and the number and 

per cent recovered tor each condition under study are shown in Table 17. 

Approi,riate statistical analysis ot these returns has not been made. 

Examination of the recovery data for the two tagging areas reveals little difference 

in recovery rate between areas tor both ohinook and silverso or the 3 types 

of ta1s tasted the dart tag has yielded the poorest retums on both sp,ciea 

while the return rate of spaghetti and Petersen taes is similaro The gear­

treatment data indicate that barbless hooks and anesthetic are beneficial 

in that returns from fish rao,d.ving neither of these benefits were low for both 

speoiasq Discretion should be exercised in using these data at face value, hol>'8Wri 

since no evaluation of the effect ot the variables of the other two groups 

on the variables under study has "ieen made nor has the age composition of 

the ehinook in eaoh group bsen shown to be the samea Returns from canmercial 

gear have exceeded those from sport 1ear for both specieso 
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Table 17. SUl'lllilaey of llisker Tagging May-June 1959 and the 
Subsequent Recoveries Through Dacambar 31, 19590 

8iJiD£ .. M~W2W. ' I 

Ng, I Ng, i 
Number Tagged 

By pla~e or tag1ing 
Bandon 86 61 
Newport 40 13 
'l'otal J.26 74 

By type of tag 
Spaghetti 50 32 
Petersen 57· 36 
Dart 19 6 
Total 126 74 

. By gear-treatment 
Barbed - Anesthetic 32 16 
Barbed - No Anesthetic 31 20 
Barbless - Anesthetic 31 19 
Barbleas - No Anasthetio .31 18 
Total 1251/ 7'!J/ 

Nmnber and Per Cent Recovered 
By place or tagging 

Bandon 1; 17o4 9 1408 
Newport 6 15.0 2 15 .. 4 
Total 21 16.7 11 14.,9 

By t;rpe of tag 
Spaghetti 9 18.0 6 1s .. e 
Petersen 10 17.5 5 13.9 
Dart 2 10o5 0 0.,0 
Total 21 16o7 11 14(19 

By ge~r-treatment 
' Barbed - Anesthetic 8 25o0 2 l2o5 · 

Barbed - No Anesthetic 3 9.7 2 10,.0 
Barbleas - Anesth6tio 6 19 .. 3 6 3106 
Barblass - No Anesthetic , 12.9 l 5"6 ... 
Total 21 16~8 11 15"1 

By recapture gear 
Sport 9 7 .. 2 l 1.,4 
COlMl9rC1al l2 9.; 9 12.,2 
Hatchery 0 OoO 1 lo-4 
Total 21 16.,7 11 1469 

JI One fish tagged was not aseignable to one of these aategorieu. 



SEAL STOMACH EXA!1INATION 

The stomachs of seven seals were examined during Auguat and September. 

One ot the animals was taken in a giJ.l net. The other six were small seals 

(4()..60 pounds) killed with a rifle in one afternoo~ nea1• the mouth of the 

Columbia River. The stomach of the larger seal contained a faw unidentifiable 

bones as tha only solid matter. The other stomachs ~,are empty. 

TAG RETURNS FRCU EARLIER STtmn:s 

Two tags wro retumed which had been put on chinook during the 

1958 i"atigue-mortality program., Details ot the reooveril':!s are sho'WD. in 

Table 18. 

'l'ag 

A 487 

A. 405 

Table 18., Recoveries from 1958 Tagging. 

T!!SlQDg 
Jiocation Date 

Mouth of 9-26-58 21 
Columbia R., 

Ott Win- 6-11-ss 20 
chester Bay 

hgoyery 
Location 

Mouth of 
Columbia Ro 

Otfiaquina 
Head 

Robert E. Loaftel 
Robert J. Ellis 

Date 

6-18-59 About 28 

7-9-59 




