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INTRODUCTION 

The period January throu'$h March was devoted t.o s,nalyrJia of data ~rn.d 

report writing. The 1957 Oregon troll sampling and ~k recovery oompila­

tfon w.s c:ornp;teted during January; tb:l.s had been r.spo!·ted on in the proviow1 

pro_gr~~ t",eport of. this series (NOll"embsr 1956 to Deoe1',1ber 1957). In arJditi:1n. 

to the 1957 Ol•egon mark recoveries being summarized in the above prog.!:'ess 

report they have all been coded and punch<Jd for IBM processingo These data 

are available 5>0 interested parties in an IBM raport "'l'abuls.tion and Ma:rk:a, 

R~covered by, or Reported to, OFC~ Calendar ·Year 1957rr. 

The 1957 recoveries of Oregon marks by other agencies (Californi~, 

Ws.ahingten, British Columbia, and Alaska) were received and processed during; 

this period. These will be the subject of a supplement to the above mant:1tir,ed 

IBM report and will be discussed briefly in the following p.l!.ges, Or-agnn 

recoveries of other agencies' marks were procesaed, assigned, arid sent to 

the marking agencieso 

Random chinook scales from samples or th$ 1957 ocean aport arid commerc1al 

fisheries were ree.d and analyzed during the early p9.rt of the year, Thie hea.s 

also been covered in the Nov.ember 1956 to December 1957 progress report◊ 

With the opening ?~ the troll see.son on April 15, sampling of the lendin€{s · 

begano The highlights of the 1958 sampling and reaxk recovery wi:CL be 

discussed later in this report.. Prior to and during the course of the 1,1:f.,.mpling 

a oonaiderable alllOW'.lt of time was spent in collaboration witr George Hirschhorn 

and the IBM section of the Portland office on tha adoption of IBM prooei~s inf 

principles to the troll salmon sampling mo.terialo The 1957 mark recoveries 

were put on IBM carda but not the sampling itself,, The 1958 sampling as well 

as ~he mark recoverios, will lie punched and processed similar to the Columbia 

Riv·er matarie.l and will be availabla in various summary forms from the Mark 

Analysis and IBM statistical sections~ 
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In late May the s1mimer Os hooking mort~lity 1.'ork began which will ha 

discussed in this reporto 

Sampling the troll fishery for marks~ average weightsv and cateh per 

unit effort continued throughout the aummero Miscellaneoua work also !J<'tr= 

formed during the period conslsted of: (1) budget. preparation; (2) stt::.--:1~·.fr:g 

and assigning 1958 Alaska mark recoveries; (3) coding of sampling and assi[;n­

in.g ir.arks as received for IBM analysis; (4) preparing a progress report on 

the p&st season 8s work; and (;) working up 1957 catch statistic~o 

Work after the fishing season closed on October Jl consisted of; {l) 

finishing up the sampling coding and assigning of marks; (2) pr1Eipa.rat1,~n 

for and <1.ttendance at meetings; and (3) writing papers on pa.at troll ch:'i.noe:k • 

tagging experiments and a nm•aery area study based on fishermen inter~iewsv 

MEETINGS ATTENDED 

Major meetings attended and participated in during the year included: 

the Pacific Marine Fisheries Commission research meeting at Seattle; tha 

Pacific Fisheries Biologists and Albacore Steering Committee Meeting at 

&rrison Hot Springe, the Fish Comission Research Division staff meeting 

at Porthmd; and the Pacific Marine Fisheries Commission meeting in Nov·-

· ember 1958 at Seattleo 

Tall.cs were given to the Columbia River Gill-Netters Uriion;, the Ast1,r:l.a. 

Kiuan:ts Glub (twice), and a delegation of Japanese fisherieis exp~.rtso 

The State Conservation Weet program was participated in including a 

downtown Astoria window display of Fish Comisaion activities in cooperation with 

the Information and Education Section? The Astoria Laboratory also cooperated 

with the Io and Eo Section and the Seafoods Laboratory in setting up an 

exhibit at the Astor1.a Fish Festival~ The fiaheries class from Oregon State 

College visited the area and were sbo'Wl'l the fishing industries and given a 

review of Fish Commission research worko 
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REP<RTS SUBMITTED.' 

Miacellaneous minor reporta and briefs dealt with the contribution 

to the troll fishery of fi~h above various dam sites on the I.Jmpqua River; 

the contribution of Colwnbia River chinook above the Netz Pe l:'ce Dam site to the 

troll fishery; i!)forrnntion on the 1958 troll fishery t.o the :iashington 

Department or Fisheriea for presentation st the Pacific Marine Fisheries 

Commission ma.eting; the bien.'1ial report of activities and ac,::omplishments for 

the period July l, 1956 to J1u1e 309 1958; size limits and SEIB.sons on silver 

salmon; and prospects fer the 1958 fall chinook runo 

A second, draft of' a report on offshore silver salmon tagging vas 

submitted for further edito.eia:l commeut., 

Conaideiable time vas a:pent in preparing the justification for the 

1959-61 biennial budget for marine fisherieso 

A SUll!11lary of all that we have learned about salmon in the ocean vaa 

submitt0d to th.9 Pacif'ic Marine Fisheries Coir.mission in response to a reso= 

lution of the Western Association of Fish & Game Commissioners. 

PERSONNEL 

Robert El1is joined the troll·aalmon staff in February 1958 on a per­

manent basis" He er.ipged in all the various projects mentioned, but will 

s~cie.liza in the hooking mortality work and the small fish problem in the 

troll fishery with all its ramif:i.cations,, 

Fred Vincisnt repo:rted for work in June and began sampling the troll 

fishery for markso He i.ra~ Jnid lar-gely from Feder.al Colwabia River Fishery 

Development Program f'undso He terminated in September to return to school~ 

SAMPLING AND MARK RECOVERY 

California 

The California Department of Fish and Grune sampled salmon for marks in 

1957~ They reported the following double marks ot possible Oregon origin in 

their samples {Table l)o 



B1•ood 
S~cio,i,o~s __ Mar;\( J~ 

Silver Ad-LV 1954 

Silver Ad=RV 1954 

Silver Bv 195/4 

Chinook BV 1953 

Chinook BV 1954 or 55 
\ 

Ch~ook RV-RM · 1953 or 54 

Chinook BV-LM 1953 or 54 

Chinook Ad-LM 1953 or 54 · 

Chinook RV ... LM 1953 01' 54 

Chinook LV-LM 1955 

Sandy River or Minter Creek 6 

Sandy Rivar or .MintG.r Creak 2 

Ot•egon Coastal Sb.·eams 24 

Umpqua River 7 

Duplicated 2 

~pq_ua River 20 

Rope River .32 

Rogue River 30 

Rogue .(r Cbetco River 21 

Vj)Je:met.te or Kllokitat River l 
-~~ 

Crescent City, Fort Bragg 8 

and San Francisao 

- u 

May- include some naturals 

¥e1 include some r.aturals 

May include some naturals 

Springs 

Spr.ings 

Springs 

Springs 



About the ortly notevorthy feature of the ,Cs.lif'ornia c.ampl:l'.ng this year 

is the conside1~able numbers of Rogue s.nd Umpqua River spring chinook takatio In 

the Oregon sampling the !!lame year. 25 Rogue and :u. Umpqua River springs wera 

foo.nd (see '!'roll Salmon Investigation Progress Report, November 1956 to December 

1957} end· 1n Washington, only 5 were_ found., An interesting characterist-ie-

of spring ehiriook fru.11 t,hese rivers is to migrate predominately southwl•d 

rather t,han northward as for the Columbia River atockso 

Wash:tngton 

The lJa,ahington Department of Fisheries examined 95 9 750 -::hinook ou.t; of 

:El. catch of 3501 ;56~ or 27 per cent, and 1161 545 silvers out of a catch c,f 

l,61,587, or lB par cent, at Grays Harbor and Pu.get Sound portl!o 

Tsble 2 shows the double ma1,;1 ks of possible Oregon origin recovered" 

The only outstanding recovery of Oregon marks in the 1957 Washington sampling 

(~ ,,~ai the 31 recoveries of 1953-brood Ad-RV marks. This mark was, duplicated 

on. the Willmu,_:3tte River and the Mad River of Ca.lifcirniag but/l as will be 

~,oi~ted out later, in all probability the majority were from the Willametteo 

(_ 

If so, thie mmiber of troll recoveries far exceeds any other from the Willamette 

n:cd .atands out as one of the few successful DJa,l"'king experiments on Wille.matte 

R:b'er spring chinook~ This is especially ei!;]lifica.nt considering that ol:'lly 

66:\'000 1,ere ma1•ked~ Only 4 vere t.akon in the Oragon troll fishery in 1957, 

b-.11':. quit1:i a liirge number 111:u.1 taken in Alaska (see later section),, This 

a'2!:periment vs.s also eueoesnful fron1 the standpoint of river raeoveries: 25 

afftual recoveries fr.om the gill-net fishery in 1957 and 62 in 1958; 66 h.?.tehery 

h'.'i'.!coved.m:. in 1957 (including 11 from the MoKensie River) and 41 in 1958~ 

British Columbia 

Little hif'ornatio,'l hllLs beenreceiTed on the results of the 195'7 British 

Columbia. samp1'.ng,, They c1pps.rently recovered 10 Ad-LV', 7 Ad-RV~ and 7 Ad-BV marks 
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Table 2~ Recovery of Oregon Marked Salmon in the Washington 1rroll Fishery in 19570 

=-."""""'_......,_,,==,o-==,,_._,,,~,,,__,_==-a.-=---==~-!:...-~ .. · ~~~:,cl!r:"~-~~~~~';"l>O!'!.!!'"..,'":'!.~-;~'":"~'-~-~;~---:--:-:---=-v:=-·:::.-;~:r,:::,,:::~2,:::.:.:·.~~•;:,r.-~~-~-- J>"'a--ir--~ 

Species 

Silver 

Silver . 

Silver 

Chinook 

Chinook 

Chii:iook 

Chin-~ok 

Chinook 

Chinook 

Chinook 

Chinook 

Ad-RV 

BV 

D-LV 

Ad-LV 

Ad-RV 

BV -

RV~M 

'JJ Includ~e 3 ~eloetod~ 
g/ Includes 1 selectado 

Brood 
Year 

1954 

1954 

1954 

1954 

1953 

1953 

195.3 

1954 

1952 

1953 

1954 

Sandy River or Minter Creek 

Sandy Rivero~ Minter Creek 

Oregon Coastal Streams 

Willamette River 

Sandy River 

Willamette River or Mad Riiter 

Willamette River 

Bonneville Hatchery 

Umpqua River 

Umpqua River 

N1.1m.tie1.• 

27 

.38 

1 

l 

1y 
l 

183/ 

2 

· Falla 

.. Springs 

Springe 

Falls 

: Falls 

Falls 

Falla 



from 27 p'/!i/3 ehinook :\>11mpled off the Weat coa,t of Vaneouv<\lr Isla.nc r b11t, t:,"'y 

,.ere all believed to h&ve been from Washington e,xperillMmte; 9 No s:Uver 1!:tL. ;1;;1 

Alaska 

c:hinook and recorded data on 35; they consisted of 23 Ad=itV, 6 Ad.0 Li i l fot 

l i\d-BV, ~nd 4 single clipe o At first it was beH.eved tb.~t tbestJ, wc,i:'s fr·,;, 

the large 1954-brood Klickitat River experimentsp but lat~r aeale. am1.ly1!,fa 

:l.ndicated that they vore mostly 19.53-brood. fishQ The l953r.,oJ:~ooo. Al.:l-RV ll!&c.\: 

tca.s duplfoe.t,;,d on th<l Willamette and Mad Rivera, while tho) t953=broed !r.'J.,.t; 

1<-'as from the Sancb' River (spring chinook) ~ Preview, PMFC sm,aplillg :Kn ..iU.ar:Jm, 

has been somevhat diaeouraging in that only a mere mndfu.1 ::»f mw:'1,;a hat. bdh?.ll 

recover$d,, For the first time in several years that no swnpling vas d.one,) 

~ppe.rently large numbers of mrked fish wre availableo 

In an effort to resolve the dupl1cation and attempt, to assigri the 
. . 

duplicated muks to the proper experiment o. mod.est eeale study was 1md0.rt:11t®,lli, 

'I'ho WillaMet.te fish ~iJre epring cbinook which should have show a year r,r 

f'reab--wator growth and 1n fact vere held in th8 hatchery- for a. Ml yeru- o 

'I'h0 Mad R:lver runs are fa.11=1-un f'lsb vhlch typically should have l!ihow tl:;JJ; 

i.csian type of nucleus, The scale reade,r ot the Wasblngto11 1Jep;.rt,n:.-e.ut tlf 

Ii'isheries classified the 4-yeer fish as 15 ocean type and. 5 atr8El.m t,Y}:I® b'"1e 

ws a )-year· fish and 2 were vitbout aoales). The Oregon reader clueif'l,J, 1 

them on the first rending in an identioal marmo1•,, A aet of marked f'ieh f.':;,•.,m 

the 1953=brood Willamette experiment from the C::olumbia River gill-net fishery 

was also otud.ied and a Nl&ding ot 14 stream and 3 ocean type obtained" There 

\l&B undoubtedly a biaa introduced here ae the reader was foiltar with 

1;bo known early life history of tbe fish; more would have baen oa.Ued t>caan. type 



st.11dy o.f the Columbia River sample changed the reading to 8 stream type and 

12 ocean t.ypeo It was obviou11t that these fish bad exceptionally good growth 

in fresh water and our oriteria for separating ocean and stream growth in 

u:lld fi11h vere not applics.bla to the marked f"ish. 

Circuli counts and scale meas-urements were then made on the Alaska and 

Columbla. Rh,,Er samplw,, A ccmp,.rison of the first year or .fresh-water circuli 

cnJJ,'\.nta I.a shc,.m in Figura L The two distributions have almost tha sam,j 

l'ti.rige a:1d it appears that the Al.asks troll marks aould have coaa from the 

W:llli.m,; ta Hatchery, Scale measurements to the first and second annuli also show 

f\ patt'3Pn of being almost super-imposed, It appea.ra that tba fish of known 

i.'rorn t,he Columbia River gill-net fishery had a similar earl,,_v lifo 

h1.stc..ry tQ> that of fish of uclmow origin taken in the Alaska troll fiahe:c·y,, 

I,lt-1,le :::nforIE!ttion is available on .the Mad River f'fsb,., Apparently none were 

cibte.ined from the ~d River itaeli' and 3 were sent for examination from 

t;!·1e Ca1:.foru:t.'\\ troll fishery and presumed to be from the Mad River~ First-year 

cd.t•cnlli counts were 16, 34, a.nd 360 The 16-eount fi1h wa.e almost certafcnly 

a .. str.s11n .. type or nucleus and could have been from the Willamette (taken at 

Crescsri1; City) while the other 2 were at the highest range of oireuli. cmunta 

of' the l~laska and Columbia Rivor samples,., The first-year growth was coi:11parable 

f.t:, the other samples, but the 2nd ... year growth was considerable higher in t,he 

Callfor,d.a r.e,.5overies than in the northern recovei-ieso Only 3 scale. srunples 9 

i·1c.;;1,1e;rer r lea,n,,s 1nuch. to be desired for (:Omparison purposes o 

Tlm oonclusion w!Ls that most. of the 1953-brood AdF.RV marka ta.ken in 

t-1:ie l!larka. fishery in 1957 were of Willamette River origin based on the 

fc,lloving facts: 

1, The ,;ie.rly life hiotor1; as shown by scale patterns, was very similar 
:for marked fish taken in the Columbi.a River, of knot.1n origin, e.nd 
thoss taken in the Alasv..a troll fieheryp of uncertain origino 



j 
Col'Wllb:la River GW. Net 

Ii::® 

Firot Year Circuli Count 

F:tgur:11 le Circuli Counts or l9S3=Brooo Ad..ftV Chinook Marn 
ll'ram the Alaska Troll F!abery and the 

Columbia River 0111-Net Fiaheryo 
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2,, tngg:hig ar1d mil'king exp,!rimenta have shown 1/llLm:nettei flah 
to bs~ present lll th:ls area while Ca.liforn:l.ri fish have not, been fou.ndo 

J~ The ~.Jillametta Hatchery 1953-brood. experimaut was very successful 
and cont,ributed large nwnbers or marked fish to the ri.ver f1.shery and 
al1,w retm"ning to the hatchery e Few f:l.sh of known Mad River origin 
war,,~ l'&ported as being oa.ught., 

T,:1:ls is the only ci:me of any eignifieant nwnbers of marked fish a.ppaaring 

~.n the Alaaku.n .fish01·y i ave11 though it is known thai; Columbia Riva,~ sto,1ks 

r.x·a art ·:.roport,rn.t eomponant of this f':!shary, and one of the two Wi1J.amatt,e 

e::q;,~rim~nts t.hut, produced a return of any eontequenceo 

lplirig was done on a rather alr,all scale :tn 19580 Only .::ma fu.JJ.,~-t;lroe 

,,,,;:mp1:s,r was e;vailable; he was paid l.nrgely' from federal funds. He w.s 

~ tfl;l.t.ionrn:l at Astoria and sampled fish that were landed there as well 8.$ those 

in f:r•-:im Newport., Only scattered observations were !l'.ade in the Coos 

BB.y &r!:,R except, for t.ha intense fishery in early June,, Prior to the ar.rival 

the Bamplr,:r in June am after hie departure :ln ,September, perro!rnent. personnel 

Tables J and 4 S'lunr.aarize the averaga weight and mark rsco·t·ery information 

fer 195g for ~d.lvers emd ohinook9 respectivelyo Since the individual l'l¥il"ks 

antl mo:.r,, dai;.e.:Uad sampling information are a.nil.able in IBM tabulations to 

THE 1958 TROLL FISHERY 

tr-oll season opemlng w.i.MJ again delayed to April 15 to give pl'oteotion' 

t1;c the Col-umb:La Rhrer .fall chinook run., Vigorous enforcement and a gantleman~s 

:ig:r.,:1e1m0nt among the fieihermen reeulted · in no pre-season fiahi."1.g this year 

,. 

ilI;d.l 2lo F}vejn af't,ar the boa.ta got out hO"ofever, there were few f:i.sh to be 

crniighi~~ Cat~he:s· o,f ri~cm O to 5 ffah per day were the rule.11 with the averagl;) 
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'I'able J,, O.i:egon '1':..~an Ghinool.i.: Sf.lJapl1:::g f 19580 

~8W::""'/U'~,;:;~~~'!'!fffei hi@B':£·= ~ ~~~.!oo , ... ~ 
i't.,1~t ~:~ Miy June Jw.z_"_!;Pt Sept" ,.9?!:2_ber Total 
C::.'~-'<"~..;;w .. 

CJi:1lwnb:l& 
Noo tfoighed J06 180 237 251 2J9 45 ' 1»263 · 
Weight 2»9;1 1,819 21031 2,147 2t,,862 656 48 12»514 
llver!li.ge 9,,6,4 10.,l 8056 8,55 'Jll~97 :u.~57 9,,60 9090, 
Nol' ·a E:ii:amim:,'i .. J50 254 411 597 520 61 s ---211.2Cl"1--•-·· 

\\r 
~f) /( "; ~u-ked 0 4 3 o: 5 0 0 12 

rkirp.:irx. 
N,o,. h'u1gh6d 7 .306 666 lp296 403 2 9 678 
Weight ~ 2,40.3 5~808 14,809 4,3l,6 27,422 
A 'fel'@.g@ 8g0 7ff8S 8072 i.lo42 lOo~~ ltlc23 
No, E:t:amined "" 7 72(, l,266 2cll4 706 - 4p8Jl.9 
Noo Nnr!ted 0 0 4 s l 10 

G(lOI! &,:, 
No" WoigMel 2 1!'1788 2 237 - ""' 2~029 
WEiight, l2 15,195 20 211285 = 17,512 
AvGr!l,i;& 6.,0 8049 10~0 CJ064 "" 8063 
Flo~ Eiitami~tid 15 4,221 198 282 lO 4,726 
lfa" ?•iii:i.rked 0 8 0 1 0 "" 9 

·~=-.,.,""""".,,..'"''"'=-"""'-...w~-= .'!r.....W&WWz>.. -~ 

Table 4" Oregon Troll Silver SW!lp11ng9 19S8o 

. =--·~~~-=-======================:::·=~=·J.4:44=p==·-::e:·=· ..,,.,.,~~- = ~~~=-
P;~j. __ .,,,.,._, ___ .....,.=--"""""'~-,-.=--="A~=~t==s ... e,$Sp .... to==--· 29.l~bei~.~w ·-

Gcilumb:r~i · 
Noc, llit,ighed 
Weight 
Avt,riti:e 
No, ;;;lce,minad 
l?l'o J,fnz:kod 

H<!,!;GJ)c';rt. 
No , Weighed 
We:igl'.n'l; 
kV©l"ll.fI8 

. No~ li:1:a.mi:!11SJd 
No, 1'if1.I'ked 

Cc;os Be:,r 
No,, w;d.;hed 
Weight 
A vara.r,e 
No,, E:!amined 
No" lvlfll" ked 

June 

865 
,4,088 

4;12 
3,25; 

10 

,,. 

41;4?2 
20 

142 
75.3 

5,,30 
142 

0 

J~ 

( 

6SS 
4,031 

5,85 
1/752 

'1' 

93 
601 
6◊46 

l 9lf>'7 
6. 

~40 
231 

5,,71 
47 

0 

351 
2,694 
7o67 

522 
1 

120 
815 

6079 
1,418 

8 

2 
12 

6,,00 
2 
0 

19026 
690)6 

Sol3S 
2,636 

19 

41 
274 

6068 
214 

l 

49 
365 

7,,44 
102 

0 

• 25J~ 
:19690 
6,65 

'lp60l 
37· 

184 
996 

5a4l 
191 
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only 4c5 fish par da;ro Only a little over 10!)000 pounds or chinook were landed 

at Asto.t"ia. dw-ing April 1958 compared with April 19:57 of 46pOOO, and 290~000 

ptmnds as recently as 1956. It appeared that the late opening :bad effectively 

p,r'2t>!ict,-,d the spring run from the trollers and the tall run is istill in a 

1l,Jded ;~t, Aattirla nnd less than 31 000 pounds a.t Ilv11coo The p1,:-;t:w.•e aaemed 

eq,1ally dismal in moat of t~e other Pacific coast arua from British Col1111bia 

t,ci Cal:ifornia0 The fishing this year seemed to bear out our pr,!idkUou of 

m'.I 1,-npen·iing failure in tb.e troll cbinook fishery coincident with the extremely 

p-t,;i.r esi;;;.llpemritiJ of Columbia River fall cbinook in the brood y,-,ara or 1951. 

11iR1d 1955"' Tb~ ;:J1ituati0n was moot critical in the sraaa moet dep!indent on 

{kilwrib.fa River fish such as off tho Columbia and the lower Ws.sh.:tng'Gon Otwlto 

fis~armur however, tended to blame the warm water and UJaqu~ationabzy it 

nlso had BOlOOt affect on the availability of the fish;,--•What fev fiih that 

H"1ta caught l!fare found in the deeper colder water. During the last fev da1s 

Hsy 11 run of chinook developed offshore tram Cape Blanco 9 Due to the 

u1.deapr~d lW&.t'oity of salmon on other grounds a very large fleet or trollers 

. f.'.:.•,Jm Sa1, F'rancisoo to l{etohiken appeared and the ea1mon soon d.1.ma.ppe&•ed, but 

11.nt:U. s.ora(.1' very lru·ge landiuga had been ma.de at the new Fbherma.ri 0s 

Oo,,:.pei"'ative Ar~sochtion plant at Coos Ba.ye Approxim.tely 637i,OOO pounde of 

{,h:luook iefflre landed at ports in the Coos Bay a.reg, during May a.1.Hi June vhich 

i':.ll:> 0:itCH'Hided tl'.ey other. lanrUngs during the yearo Tl1a early Capt Blanco 

f:i.sh~~y tiaa ooen cm.re.ctariatiaally one tor large tiehp but this 1ear· smll 

med:'l:llll siieti predominated". After· the Ce.po Blanco rung- tev ohin.ook vrtre 

i,:) be fmmd end most of• the boats waited at the docks tor the a:llvers or 
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~eept fer a few days IU"ound Memorial Day the t ish(l!rman int:;;1.•vie,nd ·, ,:' 

,es.tching virtually no silvez·s prior to June 15. Approxiniat.iz:].y 35'71,ufJJ :1f@ 

,,,er& landed at all Oregon ports d111·ing June 1958 OO!'lp.'!lr&d f,o 734.,JCJ J~i 

-~he p1•iciei to an all=t1Jne higho Fiaharmen recel,md an &'t'®:t't'J<ii of 7t :;, 

pound for luge dt-osaed chinook9 end lo39 and $033 for smzc111 cbi11,::,o;.: t\':ld '-TE'•;'!~ 

respeeti,r~ly~ At Seattle the price wai e\•on higher, with fill a,risi'·,1~•"; ,P'•:u e> 

.:!.n. August of' io8l pal" pound for tha li!l?"ger gradt"to Th.i pi'.'ic,;;i in :,951,s 111w :1 

$010 to $,,20 per pmmd higher for all species and gre.dsa tl13.~'I. in ::.957,. 

SoD'!l load11 sold for aa much ae lloOO, par pound"' 

Salmon fishing continued poor through the rest of the 1:5aason w:lth 

majority of the trollers turning to albacore after July,, In &ddi.tion 

the scucity ot tish~ the weather remained genorally' poor v::'. 1~h st.1ong 
., -·~' 

!,'.,!Ol'thw est vims blowing much or the t:lmeo This was in ooot1·a1t to 19')? 

ocean conditions were ideal most of the timeo 

Large mm.bers or jack silvers were found ott tbs mouth of tb.® Co:,b::l!ib:k 

River in September o Some fairly good silver fishing '1.'ll.S fomid by a f.iv 

boats jut. inside too mouth of the Colwnbia in Sapt~mber. '11,.<htm it ,eas ti::e 

stormy to go outsidec About 141,000 pounds or silvers were landed in 

September 1958 at Astoria. e.t'ld llwaco9 co:mpal'ed to !35~000 pi:n:mds iJa 195?\, 

An interesting feattll"e of fishery this ·year was the taking of a few 

cbµm salmon early in the liutaso:n,, One ms obser<ted caught of'f' Win!t'heatar ~1 

on J1me 6 that weighted llo8 pounds dr~ssed~ Fisherman reported catching 

a few othel'a o The teetis on the one observed we in a ta1rly advanaed sts.trn 

or maturity-9 suggeat1ng possibly tb&t,it was destined tor one,of the early 



r-.100 of' Puget Sound or Cal'lad1.e.n Waters... Large/ blue sharks were notad f:i.•®quau'tly 

also dm*ing the early seaaono They a1•e associated \!1th warm wter and are · 

uriumll,y not eaen insborE!i until lat.e s.ummero Numbers of California whitfl sea 

Total landings at Oregon pc,,rta in 1958 appro:d.mt.ted only 3~0'14,000 

p,;;1w1s'!a ,:offlJ,:&l'dd to 7 ~600»000 in 19:'56 and 6pg00»000 ~Ul 1957 ~ The brea.kd{llffl 

l,:1 195? was 1~821.~000 poundG of' ohinook and li,2449 000 pound.a or sil·ire1•13,, 

':ti:i.bltilc 5 and 6 ebaw t,b& c11tcb ntat!stics for the Ct-egoa troll fishary tor 

1'')513, 

'!'HE 1958 TAGGING AND HOOKmG MCRTALM STODI 

Tibt, p1Wpome ot• thia stuey was to ob't-.&in a.n estimate of th~ lll01·te.lih7 

tx'o:i:t..caught aalmon which mw,t be released bsca'l:Ule of size limits (chinook 

. ~,~tlmon) or ee:.ason r1111etrict1ona (silver ,mhaon),, These mortalities a.re t~ht 

two :id.nde : ( l) drowning or severe tissue damage and/ c,r bleodq 

$.Id a wiual.lJr apparent when the fish is removed from the hook; am (2) 

f.'l!r.M.guG and aecumula.tiM of lactic acid 1n the f'iab 8s body as a reault oi" 

f'1gbti1.l!H the hook~ dl?ll.ayad mortality" It was also pl.armed. tc develop 

v.1r1 improved tagg:ing matbod using an e.nesthetico 

M:.'C.na .:ut::i Ball (1956) reported a mortality of about 30 per cEint in smll 

(l5- to 24=incb) troll-=eaugbt coho ea.lmon hmdsd in good condition~ taggedp 

cy;l.'ld heJ'l•. in tm:iks or n live pond fw 33 da;yso The total morts.lityii incl.i1.d1ng 

tbOile h',nded dead or in poor conditicn and those tagged 1Uld held we.Ill 42 

P£;du.1r sir.id Ble.ck (1959) reported au eetiated delayed mortality of 71 

i:er oont, {9; per e•nt c0t1!idenoe limits of: 40 to 86 per cent) tor troll=-.caught 

ell:1.-o.ook aalmcl'l held on beard 1.11 troller in 11. live tank? These data do not 

iuelu.dei fish :landed 1n poor condition due to severe booking or drmm.ingo 
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tar.lb on b~d shipo The mere condition oi' holdbg tisb. in liv,i tar:tlw :ts 

lmo1.m to :f.:1olfao.111e the levels of metabolism (Black» 1!'r:,)) aud Seott9 1939; 

Bl.f:ck aia.d 2-errett~ 1957) and is tbareifore likely to il:lCI'eruie tho pro~hi:U·,-,, 

acammuatad 1.!'hile fj.gbting the hooko 
' 

Pruc•ker and Black E'l::tCJept that an ~ttempt vs.& ma.de to l!KSl8,l:ltirti the ef'fect;! ~f 

retw-ne of f'ish tagged with two different d.eg.r&el!I ot Btrug1i:U.ng thr(ltl,gb th~ . 

'W!le or rarid amsth~sil!9 

~a,ng.Mf;~b.2!i! 

Durm3 the 1958 season 18 day-tripa v~•re madt;; on commorcia'.ll. troll®re t~ 

froa Winch~ster ~ on the troller 11Patrioia 'fa II um ten otE th.0 Col'ID!l.bia 

lU.wer cm. the ttDr&U11er11:, •Qul,eeia", and 11Agneail!., 

The ,:.ibjeotives ot the tagging program were t,:, obtain clata on the l'l\OVO"~ 

ants and future contribution of the ea:rl.1 season aU;,rer salmon off W:ltncb.,1M1t, tr 

&:,, and to Cfflllf'ME! t&g r"turns f'l':'cm fish m.ndl~d '.i!ith a~ vi thtm.t anitr, thet.itt' . 

It ws als,,, pla.m:scd to hold f'ish in tanka on th,a i:imt and oibta:i:!l blood aali,!l)f/Ji' 11 

for laot:lc ac.id det0rminatiom to measure fatigue due to b8hg ,uiptureid on 

the troll,,.,.fishing geiu" 

Conaidere.ble 0ffort was directed 11\t tt,,e ear]J· season fisbin!i off Wineh&ittr,r 

Ba:, 1n an attempt to tag a large number of the silver salmon which CO!lmlOnl,r 

appear in the area 'befor~ June 15, A comMmtion ot bad W<ltlllther am. failm-e 

of the eilvere to appear resulted in tb8 tagging af ODl,y 13 silver Balmoz:i 
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am 25 sub•~legal (w:ne-r 26 inches total lungt~) chinook aa'.1:11on. The work 
I 

was d1.scontinued in thia area afta.r Jttly 240 

The ta.gging and fatigue stud:lei, ;.rere eontirn.1..,.;! off ths Columbia Rlvar 

frq.m August 9 to Septembe.11' 260 It was thootthi that the lru."5& nmi1bel.•s ct 

jaclc eilirere being caught off the Columbfa during this psrit~d1, ma.ny of t~m 

being mat'ki!'!d and of Klaslw.nine Hatchery origin9 offered sn t>ppor':.unity to 

This theory ws not bor'l'J:l out for only one tegged j\l.ck sllve.t- was reCOV!;!cl'ed 

from e hatcher:, s.m tbllt fro-m Ee.gl@ Creekp 1!i. tributary of t:?10 CJ!aakama.i.i; Ri~i!!r ,, 

Or.i.e of the objectives of the field studieo wtll9 to develop :1.i1lprei1'ed teg,z:i 

mat,boda for future population and mortality in:restigationsc It ws thus 

thought detirable to develop a ba,Ddlitlg teclmiquG llf,b:f,ch T"'mfld m.tl'limize th$ 
·•~,. 

struggling o.f the fish from the time it was ls.nded on thf.) boat until reileas$i', 

Th® wus ot l6 222 (Trioaine Methanesultonate) &8 a rapid anesthetic w.s att,atJ ptse 

and :pl'OVOD SUCCi!.!Sl!llful~-· 

After- conaidera~le trial and error it tAa f'm:md tbat a conc~ntration ef 

MS 22.2 or 1!'.5,000 in sea water Yowil ra.pldl:, aneatbetise trol.1.,,eaught f:l.eb,, 

The anesth~t1c was contained in an ll=gallon wsb boiler, l'he siHl.l Sfalnor, 

could be dfopped into the anesthetic vhile etill on the hook and the C(Wll'er 

put OY1 imm.Gdiately,, The fish vould become quiet after the cover was y.,t in 

place and anesthesia would take from )0 to 90 seco-nds.,, It .was thought that 

the darkness in tba covered boiler -.y ba."19 helped quiet the fisbo Thia 

mathod of anoethesia was proven affect1va on both cbinook and silver salmon 

(up to about 26 inches) and on two 26.~inch halibut, 



It was observed that anesthetized salmon often would not have regained 

their equilibrium by the time meesuring, E!oa.le smupling., and tagging bad been 

completed and would float away when ret\irned to the oceano Tvo methods were 

used to hasten recovery; (1) a hose delivering fresh sea w.ter under 1011 

pressure was directed into the tisb 8s mouth !or about one minute; or (2) 

the fish vere placed in ill tub of fresh sas. va.tor until they righted themsel.V<!tl, 

Fish treated ~u this manmr usually recavsrad :1.n about 1 to 5 minutes and 

awm a1:r.1ay- when released. Moet rapid recovery resulted f'rom bathing the gill;» 

vUh fresh nea wter f'rom the hos&., 

As a ehecli: on the effecti.ve:neas or using an anesthetic on increasing 

the tag rBturns~l.oweri,1g the mortality attributable to bandling=fish 

wim•s al.so taggi\'ld uaing lllo anesthetioo The hook wu removed from these t'isb 

e.a rapidly and carefull.v as poesible9 but otten it .,. necess&•y to ue the 

fiahermanqs gaff to invert .the hook and "shake" the fiah onto the deok. The 

fb1h was then pi.eked up and placed on the tagging bo:ard, scale supled.9 taggodv 

and releMed b;r dropping over the side or the boat. These fish would occaaio118.llJ 

float avay., The unanesthetized fieh o!'ton lost many soalos vbile flopping 

about on th@ d0ck &nd tagging boardo It was attempted to alternate tho ue 

of tha'two methods of l'W.ndling the fish but this did not always occura 

The r.aggii':lg off: !Jiacheotel" Bay and the Columbia River will be treated 

.In th8 Wiaohsster- Bay area a tottl.l of 27 chi.nook and silv&r salmon was 

t,agged v:.l.th the .aid or i·apid anesthesia and 11 salmon 'tfitbout anestbetdao · One 

return ws.1o1 mado fram tbr'i aneetbeeia group and 1 from the no an~athesia · group,, 

Thell1e figures do not wa:<~re.nt further comment becauee or the small numbers of 
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A tota.1 of 22 salmon vas tagged in thai Colunbia Rivex are& w:ltb the Hi: 

frOlil t,b.9 &.i.nefithesia group (23 per cent reco,rery) and one .from U1e no anestb1 e:ta 

er.roup (? pe»:· cent :recovery),, Tht, tag returns tt\.'"E, few :fn r;,mnbar but d,'l e@m!'l 

to indiee.ta an advantage in favor or tho use of ~apid aneetbasi~ in tel"llll! 

of tag re~overiesµ 

Ttm lo..:ation of th& tag recfflferies ue ot air,me 1nt4!1rEStc '!vo chinook 

rele~sed within a few hundred yards and a :tev mkutes cf CNi.Ch other 1n thi.1 

net at Cl:tt'ton on the Columbia River lUld the othe,r 1'IU taken en 111pcrt go!!l:l' 

in the Wilson River, a tributarJr to TiJJ.amook Be.yo Three jaet eiilvar ,~,. 

and one frOJII the . Washougal Rivar" 

Too E,Jingl~ silver return from. the Winchester Bay tagging o,ecm-red th.ti 

day of tagging snd w.s made b7 a sport tisherma.n~ The single chinook t!al.moz 

tag return from the Winchester Bay tagging came from Yaquilla Head by cO!illUllr,: h.l. 
• 

trolliDg in July 1959~ 

It should ~ noted 1n naluating the .returns from the Columbia R1Te!' 

t11.gging in terms or hooldng mortalities t1lat all tbe a!lvers and £GM of thti 

chinoclr v0re s«m&.lly mature jacks when tagged o 

The tagging of't Winchester Bal" was prt.:ibabl7 ~arly enough in the see.son · 

so u :to remove the ef'i'ecte of sexual maturity from the hooking mo.rtalit;yo 

Perhaps pel"t of the ditf'erence in tag returne from tho two areas 111&1' be due 

to diff'erencea in booking mortality resulting tro:m. ditterencas in 1exual · 

me.turity-,, It is tb012ght that 1mmature f'ieh my b9 more vulnerable to 

hooking morte.lity via f'a..tigue productso 'l'bis subject is discussed further 

in ~he ae~tion on ths'J hooking mort.alitf stud,-n 
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Observations vere made on too phyeica.1 qond:Uion of' ths sub-legal ,:ir 

pre .. aeaaon silvers boated on the eight le.day tripe off Winchester Bay8 7 clii: 0<;,k: 

(18 par cent) and 1 silver {2 par cent) wer-9 eit;bia·r de,,atl vl'.en landed th' s,~ 

seve_rely hooked as -to- be very -probable :m~rt-:!tl:i.t:'lei?" Dw•ing the ten lco.:ilf,¥-1.r.'.ps.; 

off the Columbill River 5 of t.he 24 sub=legal cbinc,ok booted ware eou.nt~d at, 
' 

mortalitie!ll (21 per cent)., The 166 ailver ~elm.on vm-a not considered ,1:s to 

oondition0 · These figures do not :include th:a poosfble d~hyl!ld mc.rta.J.ity er 

unobserv®d physical de.ma.gen 

Table '1 sUllDl!IU'iZes the 1958 tagging and Fif[,Ulaa 2 ectnd .3 show the tl!lngt.h 

frequency distributions of all the salmon caught,, A totu «:if 54 cbino-:>k liU,d. 

,46 silvers w,a taken oft Winchester Bay and )2 cbi:uc,ok and 166 ;iilver~ off 

the C~lUillbia Rivern 

Materials and f'!Jethoda 

The general plan vaa to nake observatiorui on pbyeil'.'lal damagie du• !;,:ii 

booking preBent when boated and to obtain experimental fi5h f'ra.m the catcb 

of a commercial troller at sea,,. The subjects of the holditlg u:pM"im.en·i;s wt?'ia 

held in lh-~ tanks on the boat,, 

Sub,..lagal chiDook and slll!l.11 silver aalincm, lc.nded tn a,ppara!itly go,'.ld 

condit,ion ,,ere placed in live tanks in the hold, One ·t.arik was & llCi~1,l::\l.ll11,)r. 

hogshead and the other a rectangular box or S5=gallcn oapacityo One liwe 

tank contained sea we.tar and the other sea ll&ter \fith enough :te 222 to a.ct 

as a tranquilizer (l part in 190~000)~ It vas hopsd that the US$ of the tw@ 

holding methods wcmid mke possible tbe measureml!tnt ot the etfe~te or holding 

the tish via. differeneH in tile blood levels of bt':tio aeid, A blood !ilample 

was taken from the fish after a known period of time in the tank for :m!8usu.l:'e1.tant 

of the le1rol of laotio acid., an established correlate of :fati!llue aoo d•5Jatb 
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Table 7,, Results of Tagging Off Winehe11tar Bay and off the 
Columbia River, U 1-dsy Tripi from May 20 to September 26, 19580 

N,Al!lbfJre t.aggtd: 
Chinook: 

SUnr 

Total 

Hi1im:oors reOQ'(l"i!?'ed: ,Y' 
Chinook 

SllYer 

Total 

l/ Through Cotober 309 1959 

Anesthesia 

4 

-L 
6 

12 

No Anesthesia Total 

10 39 

~ ~ 

26 75 

0 4 

.L --A.. 

2 8 

a ll 
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{Black9 1957, a, b, and c)o Th~ blood samples ~ere obtained by inserting a 

l-1/2-incb hypo de.rmic needle through the ventral body wall and into the hearto 

A l~O ml. sample or the blood was transferred to a polyethylene bottle con­

taining 9.0 mlo of 10 par cent tricbloraoetic acid and filtered through No., 4l 

Wbatman filter paper into another polyethylene bott.l•" The filtrate vas kept 

'on ice until freezing facilities vere avail.Rble. 

By Oetober it vas apparent that too rev troll f':1.sh were being obtained 

for aey comparison of the effects or holding tranquilized and untranquilized 

fhh. At that time maz,,y jack silver salmon were appearing at the Klaskanine 

Hatchery and p~rmiseion was obtained to experiment with some of these fish., 

It was thought that possible differences in lactic acid levels in these 

se:x:.ually matura silver salmon would give at least an indioation of the 

ef'fects of holding fish in tankso 

These fish bad been intercepted on their upstream migration am., were in 

a -~~ncrete holding baeino Hatchery personnel bad abased the fish about in 

tbs proceH of capturing adult fish for spawingo The experimental fish vero 

0apt'lll'ed with a dip net and carried to the holding tanks in a 5~.gallon pall~ 

All f~ught violently- when captured and during the approximtei, 1-einute 

transport to the holding tankso 

The tvo holding tanks (those used :In the troll atudies) were moved to 

the lower end or the pcm~ used for hold:tng m1.ture fish.. Fem- jack silver 

aa~non were placed in each tank, one tank lfitb tranquilizer and one vithoutp 

The fish 1Jlll'e removed after 1 to 4 hours aDd blood samples obtainMo· On 

Oot~ber 22 not enough j®",ck sal.rr.on vere available so migrating Qutthroat trout 

ve.t',J used" 

' It ws determi:n~ by direct obsei-vation, and subsequently- con.firmed by 

tbs blood levels of lactic acid 9 that one gram or M3 222 in 85 gallo.na (1,300,000) 
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of fr.ash wter 'k'l!.s not sufficient to 11 t.ranquilize 11 these fish, ioeo, did not 
' I 

noticeably reduce their activity, Therefore two gram per 85 gallons (l:150,000) 

was tried on the aecond and third days and four grams per 85 gallone (l:75.,000) 

on the fourth de.yo Thereafter the ntmiber of jacks appearing at the hatchery 

wsi t,oo fav to make further work profitableo 

T.he blood samples from the;;;;·e jack: silYer salmon were proceued as des ... 

er!.bed earlier for the troll-<-.aught fisho The determinations of lactic acid 

wer'a made at tbe Astoria See.foods Laboratory of Oregon State College,, Dmlca.;-:i 

L!ti' gave :f'raely of his time and laboratory erperiencei in helping learn the 

techniques◊ The method used 1>.'ftS that outlined in Havk1 Osen9 and St1111merson 9 

Results 

Veey· f0w troll--caught tieh s~itable for holding were obtained and many-

of tbeae ~ere utilised in determining the proper concentration of H3 222 tor 

rapid anesthesia for tagging~ Setveral fish being held 1n the tanka vere kil.ted 

by rough we.tar conditi0'~9a The determination ot a ~tranquilizingtt concen­

tretion of }S 222 •co:mJumedn otherse 

The net rssult in BlllllPl• of blood from troll-=ea.ught fish was 9 aamplea v · 

Of these 2 ver~ frOll! chinook salmon saJBpled when boated, l from a silver salmon 

when boo.too, 3 from chinook salmon held in eea vater9 l from a silver salmon 

held in sea ua ter 9 and 2 from chi.nook salmon held in tranquilizing concentrations 

A concentMtion or 2 grams or M3 222 per 85 gallons of se& water (l:l50p000) 

we tent&tive~t aocaptod as a tranquilizer for oceut=dvelling ·chinook and 

eU:ver salmon., Thia te:utatiYe figure was baaed on tho apparently tranquilized 

state of 4 chi~ook salmon held 1n this concentrationo Unfortunately' these 
.,.' 

fish vere dead after crosshlg a very rough bar entering the bay9 but the death 

of these fish was attributed to the pb,ysical dQll!l.ge incurred during the crossiJ:lgo 
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Th-1 resuJ:l;s of the blood ar,ialyses are preife.11ted in Table 8 tor the troll­

caught fiaho The re$u.1te in term of milligra~ per eent of lactic acid are 

within the range reported by other workerso The range found here is from 37 

to 271 mgo ~r cent, 

Considerable variation W5 found to be present .in the levels ot lactic 

acid vithin a treatment in the mature fish handled at the batmer7; i.e~-9~~ _,, 

witlrl'.n ·tha tr~quilbed or untranquilized groups at equivalent tiae periods 

(Tt'!'.ble 9). This va.riat:ton in blood levels ot lactic acid :ts c,:,nsistent with 

re,~ults R"epol"ted by other workers (Parker and Blaok~ 1959) ,, Differences in 

rai.:1ge of J..act:lLc acid le'lrela from one trial day t.o another may have been due 

in part t.o differences in uount of chasing about in the traps due to removal 

of spawning atoek before the experimGntal f'ieh ware removed, Also on the 

fir.st trial {October 20) MS 222 was uaed at the rate of 1:300~000 vhicb did 

not seem to quiet the fiabo In this trial the levele of lactic acid were 

"' higher in tha it fftranqgilizec.'1 11 tish than in tbe 2 held in f'resh vater (J:here 

were origiMlly 4 f'ish in fresh water but two jump;d out) a 

The use ot m 222 at the rate 1:753 000 in freah water did not appear 

to decrease tha levels of lactic acid belov that of fish held at a concen~ 

tnition at l:l50.11000c It appeared that under the ex:perimentol contUt1cne 11 
. 0 

tmt. i& in fresh water at about 50 F., l part MS 222 in 15011000 parts or 
vate,:, m.s af'felltiv0 in reducing tba activity 1> phyidcal and/or ps;rohol0gica.l11 

ot sexually nmture silver salmon ctmfined in small tanks andt ln effect, actclld 

The levels of l.aotio acid found in the blood of jack silv0r salmon 

captured during upstream migration were coDSiderabl,J' lover (en the order ot 

60 per oent lass) than those found in the troll~aught cbinook and eib·er 

salmon., 'rh.i.EJ observati"n bas aho been made by Parker {verbal comunication) 

ror chincok salmon captiu-ed on their spaV?.i:lng migration vereus troll...-.caught 

ohinook in Alaaka.. The difterencesobsel'Ved being ot abaa.t the sue ma.gnitude 
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Table So Bleed Le'lels ot lactic Acd!d in Troll-Caught 

Chinook and Silver Salmon, 19580 

Total Mg. % 
Length Blocd 

P'hlh in Lactic 
--~=!!9.t..-.,£_,..,.Da.....,t...,e _____ sp_2 ~...;'.In ... c_be__,,a_,..s .... e.,.x __ Ma_tµr"""""i ... t..,,v_A...,c""'l"".d ___ T_r,!1.J;tm1,1nj:,....__., ___ , ,, 

l 

.3 

6 

1'7 

24 

90 

102 

.,. 20 

June 4 

Jum 4 

June 4 

June 25 

June 25 

July 25 

Aug., 9 

Aug. l4 

Ch,. 

Cha 

Cb .. 

Cb,. 

Cho 

26 

29 

23 

25 

25 

9 

16 

26 

F 

M 

11' 

M 

M 

M 

M 

M 

M 

I 

I 

I 

M 

M 

55.5 

5,40-8 

11605 

150 ... 2 

72..,2 

_m.,o 

Killed wh&n.ooat.,d 

U.lled vhEtn booted. 

52 :mi!;., 011 boat; n, vor 
recl)'fl!,red tr,oiw i ne· = 
th-,tfo in tranqr.:U' zer 

Hel.1 4 hrll O ,48 t, .'.lrl in 
f'ra~b sea waters d ath 
thought due to l O\l: -~ 
l!.8!!80 

2 hr#" 10 DW.lo ll.'.I · rea: 
Eiea. w tern 3101: d ake: 
when tba fiab vt.Ei , 1b,w 
fl9J:"V84 to b$ ficat. Dgo 

50 min,, in freet e: ,a 
'1atar. Floated he:ly= 
up for a .il.01!.g til!!I& 
Breathing ·when nu1r.1loo. 

l br ~ 27 rdn. e.r1.0s r het 
&.mi tra.nquillzero lea~ 
ly dea4 vhen aampl:do 

Pu.t directly into r,ea 
wter. i bra 35 s{.n;. 
on boa.to Sviaill@' 
vhe11 removoo for si .11pl If 

Killed vhen landed. 
Blood taken Ullll<lid.1, .tel;:,, 
2 min o 25 s&o" on 100k ,, 
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( Table 'Jo Blood Levels of Lactic Acid in•Jack Silver Salmon 
and Cutthroat TrO"J.t Handled at Klnskanine Hatchery, 19580 

-
Total Mgo :g 

Length Blood 
F sh in Lactic 
! R\hqt Date Sp~ _ IgcJ!es · Sex M!.tw;ity Acid' Trer,_tment -
26 Oct,, 20 s. M M 22.,7 l hr. 25 min. in tre.n= 

quilizer at the rate 
of J, gram M3 222 .:ltn 65 
gallons (l:300tOOO)o 

,... .... C 

2 7 Cut., 20 So M M 20.,9 l br" 40 Jlin., iD f're~h 
vaterq· 

2 8 Oat., 20 s,,, M 25.,9 l hr., 45 mino in i;ran= 
quiliser,, 

2 9 Octo 20 s .. 20 M M 44ol 2-m•s., 1n tranquilizer 

20 Oct,. 20 So 17 M M 26 .. l 2 ht'a. in :fresh wter 

2 1 Oat,. 20 So 18 M M 28~2 2 hrs. 15 IWlo int.ran= 
quilitler .. 

2 2 Oct" 21 s~ 20 M M .3lo.3 2 hrs, 45 min., in tral'l<~ 
quilber at the rnte of 
2 grus M3 222 in 85 
,allons {l:150,000)o 

2 3 Oct,, 21 s" 19 M M 2'3,7 2 M'So JO Jdn., in fresh 
vate1r, 

2: 5 Oct., 21 s,. 19 M M 14~1 3 bra., 15 min. 1l'l tran= 
quili:zer,, 

2 7 Octo ~l S., 17 M M 3.,9 4 hrso 1n tranquilizer. 

2 8 Oat, 21 s., 18 M M 13.,5 4 hrs. 15 11:in., 1n fr,sb. 
watftlr. 

2,9 Cot,, 22 Cto 12 S2.,7 l hr. 10 min. in 1:rel!lb 
water" 

21 10 Oct~ 22 Cto 14 - 49o4 l hr., 20 min,, in tran= 
quilizer at the l'l!.te 
of 2 grams M3 222 per 
85 gallons (l:l50p000},, 

(" 3h8 . 2,:1 Octo 22 So 15 M 1 hr~ 55 mino in fresh ' 

water., 
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Tabla 9, Blood Levels of Lactic Acid ~n Jack Silver 3almo:~ 
and Cutthroat Trout Hamlled at, K.Jaskanine' Hatchery, 1958 (oont.•dL 

.._....,.~,_ -•'-<''£--Total Mgo j 
Length Blood 

Fish in Ls!-ctic 
~ber Da!i1 S:e3 . Inchq Sex Maturity; Acid t.reat~t i,,,_' ,,,...._ 

- ':, 

292 Oct. 22 ct .. 17 55.7 1 hr. 55 mi:3o in ·, ran~ 
qu.ilber. 

293 Oct. 22 s~ 19 M 71.,5 2 hr. 20 mitlo in , res!' 
wter,. 

294 Oct. 22 Ct., 13 17e3 2 hr" 35 mil1. hi , ran.; 
quillzer. 

295 Oct., 22 Ct., 17 - - 91)3 J hrs. in f'tteah VI'' te.r. 

296 Oct. 22 Ct. 17 l2n7 J bro 15 miuo i::.':i < i:'8.!I." 

:iitili•er. 

297 Oct~ 22 Ct., 15 - 29<>1 .3 hr a 10 1dn., ill i -:-esl: 
'1.later. 

('"' 
299 Nov., 7 s .. 18 M M )2o) 1 hr. 1n trlJi.llquil;, :&er 

at, th, rate of :? ! .. r~ 

---, MS 222/85 f':llc,es 
(l:150s,OOO" 

300 Novo 7 S., 20 M M 40,.7 l hro 10 l!d!:!o in iC'resh 
water., 

301 Nov., 7. s .. 19 M M 20.0 2 br O 15 Bino b tran= 
11.dlizero 

3C2 Novq 7 S,; 17 M M 3lo3 2 hro 40 mir.to in h•est. 
'iffiter • 

.303 Rov~ 7 s~ 20 M M 12◊3 ) bro 5 ail!" 1_,n t):3:1:1-

quiliser,, 

304 NDYo 7 So 20 M M 35.6 J bro 5 min,. in f'l'31Sh 
ntero 

305 NOYo 7 So 19 M )I 5415 4 hr O 10 J!Wl-, in xresh 
water. 

306 Nov., 10 S,, 19 )I M 1L6 1 hr. 25 m:lno :ln tran.,;, 

l 
quilizer at the rate oi: 
4 IJ!lo JIB 222/85 gallono 
(1:75,000),, 
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Table 9. Blood LGvels of Lactic Acid in ,Jack Silver Salmon 

and Cuttbroat Trout Handled at Klaekanine Hatchery9 1958 (eont 1d)o ,_' 

.....,_," =- - ~ -- - ·-••" Mg.~ 
=~ 

Total 
Length Blood 

F;,h 1111 ' LnctJ.c 
B!•','~1:.=~!L .,Sp, 

' llismu sg: lfl,tm-itg AsU 'l'.r9tmept 

3C.1 Nov. 10 s., 17 M JI 57,2 l hr, 25 m.n◊ in fresh 
wte.l"o 

)Cl Nov, lO S.,, 20 M M 3$o2 1 hr. 35 mine tran-
quilizer,, 

301 Nov., 10 So 17 M M S4o5 ·l hr. 55 min~ fresh 
water. 

311 NO'f"o 10 's. 17 M M 48.2 3 hro 1D tranquili~er. 

31•, NoY,, 10 So 18 M M 7lo8 3 br. 5 1111n" in treeh 
water. 

:u;; Novo 10 S, 19 M 1408 ) hro 5 Jlin G :ta t.N.n-
qullizero 

31; Nov. 10 s., 20 M 43,,2 3 hr~ 30 mino in fresh 
water, 

-----
,._., 
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Figure 4 demonstrates graphfoell:, the results or the holding trials f',1r 

i 
November 7 arid lOe It is interesting to note that the untrm:iquilized teonc.rc ,) 

.f'ish had consistently hi-!her lactic acid values (w:l.tb l exemption} that teud 

to remain at s high level while the tl'anquilbed {test) fish had lwar valneE 

that tended to decrease with timeo 
., 

, A calculation of the blood levels ot lactic l!\(!id for the tranqu:Ufzed 

silvers givas an average of 24~8 mg. per cent and for the untranquilizt:d 4:1.~ 

mg. per cenLo No f'urther statistical treatment is offered because of t,he 

small numbers ot trials involved, but the thought is presented that cor.1tro:. 

fish (untremquiliaed) increased thdr lactic acid :i.evels duo to t.hs psycho: .011 .cal 

n:citement of c@nfinement in a small live box while, the teat fish {tranq1:ii:.:1.t,.,:Jd) 

decreased in lactic acid values corresponding to what may occur in nat~re 

when a fish is releued vith no further stress., 1±' this )Vpotbe5.1ie is trun9 

then it follows that confinement in a small live bmc 1e in itself condt';oi,rs:, 

to higher lactic acid values. It is hoped to tollow through on this etua,r 

in 1959 with more soples◄t-uea and also at tbe·Mtcheryo 

Thia type of work may- al.L'lo have applications in the procedures or hau.ti1w!, 

fish at high dams a.nd vould appear to be a profitable line of res61ll'ab,, It, 

is conceivable that the mortality due to hauling oould be materiall,y reduced 

by the wse or a tranquilizer to calm the ti.eh., 

~JPMU 

lo A modest work program at sea continued in 1958 in an attempt to determine 

the hooking lllOl"talitJ ot the small salmon released by the troll fishery 

and to devise an improved·tagging technique utilising an anestbetieo 

2o The use of )S 222 at 1,·5,000 proved to be an etf'ective and efficient anes•• 

tb&tic to aid in the tagging ot salmon; the recovery rates of the tagged 

fieh has been encouraging compared vith the unanesthetized fisho 
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Tranquilized I 
Fresh Water e 

X 

7 

o .,._ __ ...... ___ .._ ___ .J.---..J.--..,~ -..!l 
(j 1 2 .3 4 

. ' 

Figure 4o Reanlts of Bolding Jaak Silver Sa.l.mon in Fresh Watter 
and a M/3 222 Tranquilizing Solution in Terms of Bloe:d uact.ic Acid:;i 

Nov0mber 7 and 10$ 1958. 
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Plans vore made to study the lactic acid, levalu of tile blood from 'thl't L:c: .l<¼, 

caught f'ish using different holding methods but, too few aamp~ .. es ve1·e 

obtained to afford s.ny concluaioM" The capl,!X technique of laeti.c ai ;iti 

determination was mastered l!!.B well as obtainintJ some informat;ion am;, :l.(::ie 1 

on future improvements in the study. 
:, 

4., · Since eo few samples vera obtained at Sl'!la, further work on jr,ck ailvar 

salmon at the Itlaskanine Hatchery was at.tomptedo A conneutrntion c.f M', ~ ?2 

-,- . or l:150p000 appeared to be e:t"fectiYe as a tre.i1quilb,,r ::'or these f:::J!;h :.a 

reducing their activity and excitement., The lactic acid blood levuls 

for the hatchery fieh vere considerably lover ·than fo,r '.,ha oaeu-=cn1gh'. 

fish. The hypothesis is presented that conf'inmnent in m livo box :Cn 

itself' helps to increase, or at least mi:dntain 1 high lactic acid vi:.l.uc,, 

due to the excitement invol,red, and fish that are art1f:lciaU.y calt,ed Pl:' 

released return to the resting stage much fastaro 1.'he limited ds.ti, 

obtained suggests that the control fish ( untra..,quili:.ed) had higher la(, ti I 

acid values and maintained them over a longer period thti.n tho test fisl, 

(tranquilized) and that pa.rt of the high lactic acid values nnd eubsequer .. :. 

delayed or fatigue mortalities observed by other vorkerB may be attribn~1 

to the excitement caused by oonfinmnento This vork may also have nppl::.es .. ,1,::ir.i 

in the tish-bauling procedures at damso 
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