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INTRODUCTION |

The perloed Januvery through March was devoted to smalynis of data sud

report writing. The 1957 Oregon troll mampling and merk recovery compilio-

tion was completed during January; this had been rsported om in the previouw

_progress report of this aseries {Novembar 1956 to Dacember %957}, Inm additisn.

ta the 1957 Oregen mark recoveries'being summarizad in the shove progress
revcrt they have all béen coded and punchad for IBM procsessing. These data
are available tc interested pertles in an IBM rapmét "Pfabulstion and Marka
fRecoversd by, or Heported to, OFC, Calerdar Year 1957°7.

The 1957 recoveries of Oregon marks hy cther egencies {(California,
Wsshingten, British Columbia, and Alaspka) were received and processaé Auring
this period. These will be the subject of & supplement Lo the abowe montioned
IBM raport and will be discuased briefly in the faliawing pages. Qragon
recoverlss of other agenciss® marks were processed, assigned, and sent to
the marking agencies}

’Random‘chipock scales from samples of the 39;§mbcean‘ﬁport and comnercial
fisheries were read and analyzed during the early part of the year. This hes
aleo been covered in the Novemhap‘l956 to Decomber 1957 progress report.

With the opsning of the troll season on April 15, sampling of the lendings -
begaho The highlighta df the 1958 gampling and merk recovery will be
discuszed léter in this report. Prior to and during the course of the ssnpling
g considerable emount of time was spent 1in coll&b&ration witk George Hirschhorn
and the IBM ssction of the Portlend office an the ﬂ&option of IBM processing
principles to the troll salmon sampling materisl, The 1557 mark recoveries
were put on IBM céfds’but not the sampliné'itaelfu The 1958 sampliﬁg as well
as'yhs mark recoverios, will be punched and processed similar to the Columbla

Hiver materisl end wlll be aveilable in various summary forms from the Mark

Anzlysis and IBM stetistical seetiona.
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In late May the summer’s hooking mortality work began which will bs
discussed in this report.

Sampling the troll fishery for marks, averzge welights, snd estch por
unit afforé continued‘throughaut the suwmmer. Miszellaneous work &lsc por-
forned during the perled consisted of: (1) budget preperation; {2) stuwiyirg
ana aasigning 1958 Alasks mark recoveries; {3) coding of sampling and 2s2lgn-
ing‘marks &a receivadzfor IBM analysis; (4) preparing & progress raport o
the past scason's work; and (5) working up 1957 cateh statistiss,

Work after the fishing season closed on October 31 eonsisted of: {1}
finishing up the sampling coding and assigning of marks; (2) pr@payatian
for and attendance at meetings; ard (3) writing pepers on past iroll chinock
tagging sxperiments and a nursery area atudy based on fishormen intervicws.

MEET INGS ATTENDED

Major meotings ettended and participated in during th@lyeﬁr ineludsd:
the Fecific Maripe Fisheries Commission research meeting at Seattle; ihe
Facific Figherios Biologists and Albacore Steeriﬁémaﬁmmitbee Meeting at
Herrison Hot Springes the Fish Gommission Research Division staff mesting

at Portiand; and the Pacifie Marins Fisheries Ccmmiasion msating in Nove

‘smbar 1948 at Seattle.

Talls were glven to the Columbiz River GillmNattsrs Union, the Astorls
Kivanis Club (twice), and 2 dolegetion of Japaneés fisheries exports.

The Stats Conservation Week propgram was perticipeted in incluvding a
dowvmtown Astoria window diaplay of Fish Commission activitios in cooperation with
the Information and Education Section. The Astorias Laboratory also cooperated
with the I. and E. Sectlon and the Seafoods Latoratory in setting up an
axthibit st the Astoria Fish Feztivel. The fisheries class from CQregon State
Cpllega visited the afeé’and wera shown the fishing industries and giver a

review of Fish Comulesion resaezrch vork.
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Migcelleneous mincr repords and briefs dealt with the contribution
1o the troll fishery of fish ebove varicus dam sitesa on the Umpgus Rivars
the contribution of Coi'é.umbi;a River chinook above the Nez Peree Dam site to the
troll fishery; information on the 1958 'trail fiahex;y te the Washington
Depa;z'tmenb of Fisherise for pressentation at the Pacific Marline Figheriss
Commission mesting; th@‘ biennial report of activitiss and aesomplishments faor
tha pericd July 1, 1956 to Jume 30, 1958; sise limits and sessono on silver
galmons and prospscts Per the 1958 fall chinool;c run,

A zecond draft of & report on offshore silver zalmon tagging was
submitted for further editarial comment. ‘ |

Conpiderable time was spent in proparing the Justification for %.ha‘
1959-61 bilennial budget for marine fisheries.

A gumrary of all thet we have learned about salmon in the seean was
submitted to the Pacific Marine Fisheries Commiesion in responsz to a reso-
Tubion of the Western Association of Fish & Geme Commissiopers.

PERSONNEL |

Robert Ellis joined the troll salmon staff in February 1953 on a per-
ranent baais. He engaged in all the various projects mentioned, but will
gpzcialize in the hooleing mortality work and the small fish problem in the
teoll fishery with all if:.a ranifications. |

Fred Vincent repartsd for work im Juns and began sampling the troll
fishery for marks., He was pald lméaly from Federal Columbie Eiver Fishery
Development Progrem furds. He terminated in Septembsr to return to school-

SAMPLING AND MARK RECOVERY

ecrts TES e e ottty

1357 Troll Recoverieg of Oregon Merked Fish in Other Aress,
" Celtfornis |
The Californie Department of Fish and Game sampled salmon for !mrks in
1957, They reported the following double marks of possible (regon origla in

thatir aanmnlas (MTehla 19



Tablas 1, Recorery of (rsgon Marked Salmon in ths Califernls Trolld Fighsry in 1957,

hweay A o

Brood
Specles . Mark Izax Lrigin
Silver Ad-L¥ 1954 Sandy River or Miuteﬁ Cresk 6 Crescent City, Fort Eragg,
end San Francisco
Siiver Ad-RY 155 Sandy River or MHinter Cresk 2 v - y
Silver BV 1954, Oregon Coastal Streaue 24 May inelude some naturals
Chinooi:, EV 1953 Umpqua River 7  May include some maturals
cﬁi\ncok BY 195, ar 55 Duplicated 2 May faclude soms naturals
Ghiﬁouk ~ RV-BM 1953 ar 54 Umpﬁua River : 20 Springs
Chinooki BV-1LM 1953 or 54 Rogue River 32 Springs
Chinoek ‘ﬁd-=LH 1953 or 54 ROEI;.?‘ River ‘ - 30 Springs
Chinock  RV-LM 1953 or 5, Rogue or Cheteo River 21  Springs

' .

Chinecok V-1M 1555 : Hillemette or Kliokitet River 1 oo

?
H



About the only noteworthy feasture of %he‘balifornia sampiing this year
is the counmalderable mumbers af Rogue and Umpgua River ppring ehinook taken, In
the Oregon sampling the same year 25 Rogus and 24 Umpgua River springs wero
found ise- Troll Salmon Investiaation Progress Report Novembar 1950 t0 December
*95?) anﬂ 1n Weshington, only 5 were fuund¢ An interesting echeracteristic- - — ~— -
¢f spring chinock from these rivers iz to migrate predominstely southward
rether than northwerd ag for the Columbie River stecks.

| Washiﬁgton

The Wephington Depertment of Fisheries exemined 95,750 chimaok out of
& catch gf'§5@95565 cr 27 per cent, and 116,545 silvers out of a cateh of
€€1,587, or 13 per cent. at Graye Harbor and Pugsi Sound perts, .

Tebie 2 shows the double marks of possible Cregon origin recoversd.

The only cutstanding recovery of (regon marks in the 1957 Washington sampling
was the 31 recoveries of 1953-brood Ad-EV merke. This mark wae duplicated
cu the Willewstte River end the Mad River of California, but, as.will be
polntad out lﬂter? in all probability the majority‘w;révfrom the Willametto.
If so, this mumber of troll recoveries far oxcseds any other from the Willamette
and gtanda out as cne of the few successful marking oxperimente on Wilismebte

River spring =hinook. This is especially sisuificant eonsidering that only

55,000 were merkod, Only 4 wers teken im the Oregen troll fishery in 19357,

bat gquits & lerge numbsr was teken in Aleska {8se later section), This
aperfment wes alsco succesaful from the standpoint of river rscoverlez: 25
aoiwal facaveri& from the glli-nst fighery in 1957 and 62 in 1?58 65 hatehery
ranoveriss in 1957 (including 11 from the McKensie Rivar) and 41 in 1958,
British Cuiumbia
Iittle information hoe been recaived on the results of the 1957 British

Columbia eampling. They spperently recovered 10 Ad-LV, 7 Ad-BV, and 7 Ad-BV marks
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fron 27,758 chinook smmpled off the West Cﬁaét of Vancouwer ‘slamnd, buat tihay
vere all belioved to have been from Washington experimsniz, o silver Hﬁjﬁa'_

vere resgvared from the 15,943 eramined.

Alapks

No sawnpling for marked fish in i957 wns dome by the Paciflc Marine ¥Figheries

Commisslon, However, a {ish buyer at Pelicen noticsd a mumier of merked
@hﬁnnok and reccrded d;ta on 35; thay ccnsisteé of 23 Ad-HV, 6 AR-L¥, I Au-T,
1 Ad-BY, and 4 single clips. At first it was belis%ed that these wers fyan
the large 1954<brood Klickitat River experimente, but later scale avely:is
indicated that they vere mostly 1953-brood fish. The 1953-urood Ad-RVY was:
as duplicatsd on the Willametite amd Mad Rivers, while the 1953=troed Ad-L7
wad from ths Sandy River (spring chinook). Previcus PHFC sampling fo Llesqs

bms besn comewhat discowraging In that only & mere handful of marks bas boa

recovered., For the first time in sevsral years thai no smmpling was done,

spparently large numbers of marked fish were avallsble,

In an effo;t to resolve ths.Quplication andﬂggiéﬁpt to assign the
duplicated merks to the propsr experiment a modest scale study wes wndertaisa
Tha Willapette fish wsre spring chinock which should have shown & year of
frash-wator gfouth aud in fact werz held in the hatchery for a full year.

The Mad River rums are fall-run fish whick typically should have showe bz
ncean type of nucleus, The scmle resder of the W&Bhiﬂgtanvﬂ@partﬁent ol
Fisheries classified the 4~ysar fish as 15 ocesn type and 5 stresm type {:2s
was & 3J-year fish and 2 were without scelea;. The Oregon roader classifizi
them on the firet reasding in ao identical manner., A set of marked fish from
the 1953-brood Willamette experiment from the Cclumbla River glll-net fishery
was also atudied &nd a reading of 14 stream snd 3 ocean typp obtained. Thers
wvan undoubtadly a biaé introduced hare as the reader wes familiar with

the known early life history of the fish; more would have heen @ail@d'@aamn type

A 4t had not basn lmown. A sesemd reading of the Alasks troll pesies w7t ¥
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-~ study of the Columbia River sample changed thé reading to 8 stream type and
12 oecean type. It was obvicus that these fish had excoeptionally goocd growbh
in fresh vater and ocur criterie for separating cecesn and stream growth in
wild fish were not applicabls to the marked £ish,

Circuli counts and seale measurements were then made on the Alaska and ..,

Columbla River samples. A comparison ef the first year or fresh-water circuli

gozncs ia shewm in figura il. The two distributions have slmost tha sams

B range axd it appears that the Alseka troll marks could heve come from the
Yillamsste Heitchsry, Scale measurements to the first and second anmsli alsoc show; ‘
s ratbern of being elumost guper-imposed. It appears that the {ish of lmown
ardgin Jrem the Columbia River gill-nst fisbery hed e sipilar esrly lifa
higtery to that of fish of unknowm origin taken in the Alaska tkall fishery.
Little ‘nfermatiom is available on the Med River fi&ﬁﬁ Appafently noag wers

(- ehteined from the Mad River itmelf and 3 were sent for exﬁminapiau frow

the Califorsia troll fishery and presunsd to be from the Mad River. Firsb-ysar

eireuli cognia wers 16, 34, and 36, The 16—count4fiéﬁmwaa almost certainly
& strean-type of nueleus and could have been from th97W111§mstte (taken at‘
Crascsm City) while the other 2 were at the highest range of circuli counts
of Uthe Llaske and Columbis Rivaer samples, The first-ysar growth was comparabls
o tﬁe ather semplea, but the 2nd<+year growth wes considerable highar in the
Califoruda recoverlaes them in the northern recoveries. Only 3 scale samples,
- hewever, leaveg mich to be desired for somparison purposea. ‘
Ths sonclusion wae thet most of the 1953-brood Ad-RV markas teken in
tha Alarka flshery in 1957 were of Willamette River origin based on the
fellowing facte: |
1. The serly life history, as shown by scale patterns, was very similar

for marked fish teksn in the Columbie River, of knoun origin, and
thoss taken in the Alaska troll fishery, of uncertain origin.
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Alssks Troll  F=20

Funmbars of Fish
gj‘\
]

Firat Year Ciroull Count

- Figurs L. Circuli Counts of 1953-Brood Ad-RV Chinook Marks
From the Alsaka Troll Fishery and the '
Colunbia River CGill-Net Fishery.
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2. Previges tagging end merking experiments bave shown Willamettie {ish

¥

to be prasent in thils ares vhile Californle fish have not been found.
3. Ths Willemetts Hatohery 124%3-broed experimsut wes very succesaful
and vontributed large numbors of marked fish to the river fishery and
algse returning to the hatchery. Feow fish of lmown Mad River origin
wers reperted as belng ceught.

Thais dg the only case of any signifieant numbers of marked fish appsaring

- )

“n the Alasken fiphery, sven though 1t is Imown that Columbia Eiver stosks

rg an mporiert eomponont of this fishery, snd ons of the two Wiilamebis

verking experimends thet produced 2 return of any congeguence.

ke
oy

0558 Oregon Sampling,

Seopling wvas done on a rather amall scale in 1958. Only ona full-tine
vexpler vas evellable; he was paid largely from federal funds. He wes
stationad at fstoria and samplsd fish that were landed there as well sg those
truckes in from Wewport. Only seatiered observations were made in the Coos
Pay sres exsept for the intense Tlsbhery in early Jume, Prier to the arrivel

of the sempler In June ard after his departure in Ssptember; permznent parsonnsl

Sy
e

eonduated the sampiingﬁ

Tebles 5 end 4 ewmmerlize the averaga Qeight and mark pecovery inférmgtion
Ter I9EE for ﬁilversﬂmnd chinook; respectively. Since“the individual merks
2] pore deteiled sampling information are avellable in IBM tabulstious to
trose intarested, no mere detall need be given here. These data refer only
ko double marss. |

| THE 1958 TROLL FISHERY

The troll season cpening was apain delayed to April 15 to give protecstion
Lo the Columbia River fall chilnook rum. . Vigorous enforcement snd 2 gentlemant's
sgroement aneng the flehermen resulted in no pre-geason Flshing thie Faar
el & etorm prevalling st the gemson’s opening did not allww any fishing until
Aprdi 2l. Bysn aftar the boats got out however, there ware few fish to be

crught. Catechex af from O teo 5 fish per day were the rule, with the average



Tablie 3. COregon Troll Chincck Sampling, 1958,

Port April . May June Avgust  Sept, Octomer Total
Columbis ‘ S
Na. Woighsd 306 180 237 251 239 45 5 1,263
Height 2,951 1,819 2, @31 2,147 2,862 656 . 48 12,504
Avwsrage Q.64 101 8,5 8.55  A1-97 14,57 9,80 2.90
‘ Iwm Eramined 350 254 - AV 597 580 6L @ 8 .27 ...
4\5\*’ tﬁ Mrrked 0 4 3 0. 5 0 0 12
Heupor '
odghed - 7 304 666 1,296 403 -~ 2,678
Hedgit - 36 2,403 5,908 14,809 4,346 - 37,422
Average - 8,0 7.85 B.72 .42 10,74 . 10.23
No. Soamined » 7 726 1,266 2,11 706 = 4,819
Ko, krked - 0 0 4 5 1 - 10
igea Bey
No. Wodighed - 2 3,788 2 277 - = 2,029
Welght oo 2 15 9 195 20 2,285 = - 17,512
Average - 6,0 8.49 10.0 J.64 e = 8.63 .
Yo, Exemiueld = 15 4,222 1 282 18 = 4,726
Ko, Morked = 0 8 0 3 0 - EJ
Table 4. Oregon Trell Silver Sampling, 1958.
ot June July August  Sept, October Total
Columbin s
No. ¥eighed 8&5 oes 351 1,026 49 2,979
Weight 4,003 4,031 2,69 8,036 365 17,216
Aversoe 4572 5.85 7.67 5.88 Py 5.7F
No, Zxemined 3,285 1,752 K22 2,636 102 #,267
¥o. lHarked 10 T 1 ‘ 19 4 37
Hewpars
No. Hodghed - 93 120 4 - » 254
Welights = 603 813 29 < 1,690
J\varn.gge - 8.46 é.79 6,68 - 5. 65
no, Txaminad 4,472 1,367 1,518 214 330 7,601
¢. ¥arked 20 5 B 3 2 a7
Cova Bay ,
No., Waighsed 12 - 40 < - > 184
Welght 753 231 12 _ " 096,
Aversge 5,30 5.77 6.00 - - 543
Ke. Framined 142 47 2 m 191
No. hurked D - - 4]
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ouly 4.5 {ish per day. Oaly a little avar ,m;aeo pounds of chinock were‘ landed
at Asteria during April 1958 compared with April 1957 of 46,000, and 290,000
pounds as recently as 1955. It appeared that the late opening had affeétively
protasted the spring ruz from the trollers and the fall run is still in a
depleted condition. ) |

Hay was #vm Worse ".'mk the Columbie River sreas with lesa than 5,000 ;mmds

lzndsd 2t Astoria and less than 3,000 pounds at Il\r;icon The pizture ceemed

‘eqsmlly dismal in most of the other Pacific coast arsas from British Columbia

to Californis. The fishing thie year meemed to bear out our prediction of
an impending failure in the trell ehinook fishery coincident with ;he axtremely
pear ascapaments of Cclumbia River fall chinock in the brood yzars of 1954 |
axd 1955, The situation was most critieal in the areas most dependent on |
Coliunbia River fish such as coff the Columbia and the lover Waabiing“honke&asbtn
"he fiszermen, however, tanded to blame the warm water and wnquestiousbly i
#l3o had somo sffect on the avellability of the Pishs--What few £izh that
yare saught weps found in the desper colder water. During ths lsst few daya
of May a run of chinock davelaped offehore from Cape Blanco, Dus to ths

widgsproad acareity of salmon on other grounds & very large fleot of trollers

fom San Franeiseo to Ketchiken appesred and the salmon soon disappeared, but

w33 watil eeme very lergs landings had been made at the new Fisherman's
Uouperative fzevciation plent at Coca Bay. Approximately 637,000 pounds ef -
vhinook sere lapded at ports in the Cooe Bay ares during May and Jume which
lar axessded any other landinge during the year. Tho early Csps Blaneo
fizhsry nes boen charecteristically ons for lasrge fish, but this Fear sm.ll-
i medlse sizes prodominated. '_After’ the Capé Blanco ru.f.a,. few chinock wire
t2 be found and most of the boats walted at the docks far ths silvers or

albacors to eppear,



Silvers were scarse during June either; bafors or after the sseszor o ud,

Gveept for e fow days arousd Memorial Day the fisherpan interviewsd repg

1

eatching virtually no gilvers prior to June 15, Approximatsly 357,000 ponds

were landed at all Cregon ports during Jusme 1953 comparsd to 734,003 In

June 1957, , — e

The shortage of salmon, particulerly tha larger and zhoice goades, j: 1«

she priee to an all-tipe bigh. Fishermen reseived an eversze of #.71 5
pound for large dressed chinook, and $.39 and $.33 for emall chinoos %wi
respectively, At Seuttle the price waz even higher, with en averoge peou
in August of $.81 per pound for the larger grada. The pedco in L9870 suw
$.10 to £.20 per pound higher for all specles and gradss thoa in l@ﬁ?;
Soms loeda sold for as much as $1.00 par pound.

Salmon fiahing continued pocr through the rest of the ssason with b

majoriﬁy of the trollers turning to albscors after July. In eddition &e

the scarcity of fish, the weether remained genorally poor viih steong

gilTess,
&

g% .
LCH

b3

northw ast winds blewing much of the tims. This ves in contiaat to 1957 Es

&

ceean cordlitions were ideml most of the time,

Large nucbera of'jaek ailvaré ware fournd off ths mouth of the Colvab:

River im Septembar. Some falrly good silvaer fiehing wvme found by a fav
toats Just insifie the mouth of the Columbiz in Ssptember when it wae tce

gtormy to go outzide. About 141,000 pounds of silvers were landed in

4 Saptember 1958 at Astoria end Ilweeco, compared teo 855,000 pounds in 1957.

An interesting featurse of fishery thie yesr was the taling of & fou

i1

chum saimen agrly iem the season. Ose was cbaerved caught off Wincheater Sey

on June & thet weighted 11.8 pounds dreased. Fishormen reported eatching

a few others. The testis on ths one cbserved wos in a fairly edvansed stete

of maturity, suggesting posaibly thet it vas destined for one of the sarly

-
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rome of Poget Sound or Camﬁﬁ.an Hatsrs, Leurgaf’ blue alw.rks were noted frequeuntly
alzo during the early semson. They are associated with varm water and ave
wiually not ssen inshors until late simoer, Numbers of Californila white sea
wmas were agein taksn thls year.

Totel lendings at Oregon porte in 1958 appraxﬁ;mted only BQG’WA,OOb
pounds compered to 7,500,000 in 1956 snd 6,800,000 4n 1957. The breakdmm
in 195 wes 1,831,000 p;mz:d‘.s of chinogk and 1,244,000 pounds of ailwers.

“fableg 5 and & show the catch ptatisties for tho (regon troll fishary faor

’ 1@5‘?8 >

THE 1942 TAGGING AND HOOKIRG MORTALITY STUDY

Tis parpose of this study vas to obtain an sstimate of the mortality ‘

i troll-caught omlmon which must be released bacause of sise limits (ohimook

#olmon} or season restricticns (2ilver salmon). These mortalities are thought.

e ba of bwo kinds: {1) drowniug or severe tissue damege api/or bleoeding
srd is muﬂly apparent when the fish .iuvvremavaﬁ frmthe hook; and {(2)
frtigue and acoumilation of lastlo acld in the fish's hody i&ﬂ & result of
I‘fs.ghtii,;ggg the hook--e dalayed mor,falityia It was alsc plamned to develop
2 iﬁaprw&ﬂ tagging method using an anesthetic, |
feckerornd
Milme ard Ball (3956) reporied a mortelity of ebeut 30 per cent in smell
(35~ to 24-inch) troll-caught coho salimon landed in good’ccnﬁitiong tagged,
sud held 4inm t&zs.nka‘ or & live pond for 33 days. The total mértality;, inclvixding
those londed xfiéad or in poor ccmdition and those tagged ami held was 42
76y ¢and, | | ' '
Prrkey apd Black {1959} roported snm estimated delayed mortality of 71
ger cent (95 per cent confidence limita of 4O to 86 per cent) for troll-caught
shiscok salmon held an hoard a troller in a llve tank, These date do nob
{nciude f1sh lsndsd in poor conditlon due to severe hocking cr drowning,
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Nos. of ?mnd& Rownd | Nos, of  Pounde Bound | Nom, of  Pouwnds Bound | Hom. of  Poppds Hovnd

Month Lm;din@ -Nos. of Fish ! lendinga Nos., of Fisgh | landines Hos. of Pisgh ! Landinos  Nos, of Figh
April 198 16,501 53 9,011 8 28, 259 25,596
e 13457 csm 755 - 29 o 2,291
" May 79 747 199 36,658 627 106,57% 905 150,379
_— “634 e 3,103 e 10,739 —— 458
June 306 31,273 672 58,881 2,038 530,263 - 3,016 620,417
—_ 3,177 - 6,523 cvmin 54,913 _— 64,,013
July 582 45,35 1,587 234,559 2,111 260,240 4,280 540,155
= 4,513 —— 23,391 e 26,223 — &4,, 227
 Auguat 1,415 103,412 1,51 268,887 895 63,795 3,824 436,09,
e 7,512 s 20,457 - 5,755 s 33,724
September 421 11,453 451, 73,468 573 46,291 1,945 131,152
- 68, coeen 5,527 — 4,658 e 11,285
October 1 2,367 286 14,696 200 12,789 L 29,862
S 215 s ;248 o 1,289 s 2,752
Total 3,112 2177609 5,162 694,169 £,452 1,020,376 114,726 1,933,545
—— 18,314 — 61,432 o 103,006 132,734

1/ Oregon and Washingion lsndicgs cowbined.

6T
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Both of the aforementionod studies sntailed holding the Cish iu Live
tanks on basrd ship. The mere conditlon of holdlug fish in livs tanks is
known to fscrsase the levels of metabolism (Black, Fry, emd Seobt, 1939;

Bleck and 2srrett, 1957) and is tberefore likely o focreass the probabilliy

of mortelity-by-sdding Yo or slowing the rscovery from the fatirme preduela . .

acewpulstei whils Tigh}ing tha heok.

The pressnt study of the effect of {atigus was petterued alter that &
Parker andé Black except thal an attempt was made “o megsuru the effeets of
hol@iog ths fish ia live tanks. In additlicn, an offort was zeds to messura
the effects of handling after boating on the surviwal of fish by compsring
returns of fish tegged with two different degresa of sbruggling through thy.
use of ranid anosthesis,

During the 1958 sezson 18 day-trips were mads on commercisl trcliaré e
obiain fiah for tegging and hooking mertality studies. Eight telps wers mad
from Winchsster Bey on thes treller "Patricia T." éﬁé ten off the Columble
Rivsr on the "Dresmer®, Quassia®, and "Agues®,

The @bjsctivaé of the tegging proxram were to gbtain data on the wova-
wonts and future contributicn of the early seuson zilver salmon off Winohast r
Bsy and to compars tag'rehurne fron £ish hendled with and withend anesthetic.
it was alzo planned to hold £1sh in tenie on tha boat and chtais blood sampi s
for lactic scld doterminations to measurs fatigus due $o boing captured em

the troll-Tishing gear.

Conziderable offort wes directed at ths early pemson iishing off Winelesber

Bay in an attempt to tag & large mumber of ths silver salmon which cemmonly

eppesr in the ares beforse June 15. A combination of bad vesther end failure

of the gilwers to appear resulted in ths tagging of omly 13 eilver salmon



and 25 sub~legal {under 26 inches total lunggt};) chinook salzon. The w:fk
was discontimed in this srea after July 24,

The togging and fatigue studies were continusd off ths Colunbia River
from ﬂugu.sf 3 te Septamber 26 It wms thought thet the iarze mumbers e:.i:‘
j&aﬁt silvarg bsing euught off the Columbia during ?zhis poriod, many of thﬁ*"t
being marked and of Klaskonina Hatchery oripgin, offered =sn spporiuniby to
tay fish meny cf‘whiczh :umld be headed for batcherles and simost Burs ressys 7.
This theory was not bormeout for only oue teggsd jack silver was recuvered
frmﬁ 8 hatchery and that from Esgle Crask, =z tribulary of tae C'Zﬁ;.:aak:am& Rivar .
Twanty-three silver salmon botween 14 ard 21 inchss in tatsl lengih weve
tagzsd of‘f the Columbla Riwer, ops of thems was merked imiicuting a Kizakanis s
Hatchery origin. |

Ona of the objectives of the fleglid siudies wes Lo develop improved teggzliap
mothode for futurs populstion and m@rte.lit.y investigations. It was vhus
thought desirable to develop a handling tachniqm& ¥hich would minimize the
struggling of tho €4sh from the time it vas landed on the boat watil relesssi
The uss of MS 222 (Triaaina Msthanegulfonate) es a rapiﬂ mﬁalthetic Has atiay pted
end proven rsucce:saf‘nL V

After considerable trial snd errer it was found thet a concentration of
MS 222 of 1:5,000 tn ses water would rapidly anspthetize troll-caughs f“:l.ehc
The suesthetic ves contained in en 11==‘ga11an vagh bofler, The suall aee Elmum
sculd be dropped into the anesthetis whils atill can the hook end the eover
put on immediately. The fish would bacome quiet after the cover was pub in
placs ané aﬁeetheaia would tske from 30 to 90 seconds, It wes thought that

~the darkness in th2 coversd boiler way have halpad quiat the fish. This

mothod of snosthesis was proven effective on both chineck aoed silver asclmon

{up to about 26 inches) and on two 26~inch halitwt,
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Tt was obesrved that enesthetized salmon 5ften would not have rsgained
thelr equilibriﬁm by the time meesuring, scale sempling, and tagging bad bean
complated and would float away when returned to th; Aceana Two methode were
used to hasten recovery: (1) a hose deélivering fresh sen water under low
presoure was diredted into the fish's mouth for about cne mimute; or (2)
the fish wers pleced in & tub of fresh ssa water until they righted th@méé]ygan
Fish trestsd in thie meaner usually recoverod in sbeut 1 to 5 mimutes and
avom awsy when rdleagad; Most rapid recovery rséulted from bathing the gills
with fresh zee water from the hose,

ds a check en the sffectivensas of using en anesthetis on 4incressing
the tag returns—ligwering the moftality attributabls to ﬁandliﬁgmcfish '
vers also taggsd using ac avesthetic. The hock was removed from these rish
as ropidly and cﬁrefully ag peosible, but offten it was neceasavy to‘usa the
fiahermen’s gaff to invsrt the hook and "ahake™ the fish onto the desk. The

fieh was then picked up and placed on the tmggingiﬁoard, scale sasmpled, taggﬁdg

and relensed by dropping over the side of the boat. Thess fish would ococasiorally

float sway. The unanesthstized fish ofton lost many scalss while flopping
about on the dock and tagging board. It was attempted to alternate thoe use
of the two mathods of handling the fleh but this did not alvaye ocour.

The taégimg aff Wiachenter Bry anﬁ‘the Columbia Rivor will be treated

- separately.

In the Wischester Bay area a total of 27 chinook and silver salmon was
tagged with the ald of repld enesthssia and 11 salmon without snesthesia. - One
return wee made from tha enestheais group and 1 from the no aneathesia grouvp.

These Tizures o not warrant further corment because of the sxall numbers of

fish invalved.
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A toial of 22 aalmen waa tagged in thg Colupbia River ares with the ai:
of rapld ancathesia and 15 withsut anesthesia. Five relurnz were reporiod
from ths asecsthesia group (23 por cent recovery) and oms frow the no apesthiede
group (7 per cent x’uewéry)o The tag returns zres few in rumber but do seem
t;o indiceso an adwantage in favor of tho use af .t;apid snasthesis in terms
of tag resoveriss.

The iocation of ;e',ha tag recoveries ere of acme interest. Two ohimook
rocovsries, apperently both jacke (24 luches totel length), wers taggsd and
released within a fow hﬁnﬁr@d yerds and & fov mirutes of each other 1n tha
mouth of éba Colvmbia River. Onme of these fish was raeavemd‘ in & giid

net at Clifton on the Columbis River and the other wes taken op aport geer

 in the Wilaem Rivar, a tributery to Tillamook Bay. Thres jack silver aseimc:

recoveries were: ome from the Eagle Creek Hatchery, one from Sauvie Islswd,

ard one frea the Washougal River. ’
The wingls ailver return from the Winshsster Bay tagping cccurred the

dey of tegging end sme mde by a sport fishernan. " The single chtnosk oalne:

& tng return from the winchaater B&y tagging es.m from Yaquim Head by somyer: 1al

trolling in July 1959, _

It should be noted in evaluating the ratume frem the Coluabia River
vagging in terms of hooking mortalities that all the allvors and some of bhs
chinock worc sexually maters jacke when tagged. '

The tagging of{ Winchester Bay war probably serly snough in the ssason -
80 aa to reusve ths sfTacte of sexunl mﬁurity from the hooking mortality.
Perhaps part of the differsnce in tag returne from tho two areas may be due
to differsnces in hooking mortality rasulting from diffargncaa in aa{xﬁél‘
meturity, It is thought that immature fSeh may be more vulnerable to |
hooking mortelity via fatigus products. This subject iz discussed fm-ﬁhw '

in the section om the hooking mwortality study.,
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Observations woere made om the phyeical oondilion of ths sub-logal or

out=of-scaeon aslpon which were caught. Of the 39 sub-iogel chinnok aad /0

pre-gseagon silvers boated on the elight l-day tripe off Winchester Bay, 7 clil:sck

(18 par cent} and 1 eilver (2 por cent) weras either dead when landed or so
sevarely hooked as to be very probable mortalitise. During the ten l<lay Ly pe
off the Columbis River 5 of the 24 sub-logal ebincok boated wore countsd as
nartalitiq% {21 per cent), The 166 silver aslmon were noﬁ congidered sz to
condition, These figures do mot imclude ths possible delaysd mertality or
unobserved physical damage. | ‘

Table 7 summarizss the 1958 tagging and Pigpwas 2 and 3 show tha lenglh
frequency dietributions of all the sslmen oaught. 2 tobsl of 55 chinook srd
46 sllvers was taken off Winchester Bay ard 37 chincok and 166 3i1wera sl
the Columbis River,

Hooking Mortality Stuly
Materisls and Methods 3

The‘geﬁeral plan was to make sbsarvations om ﬁhysieal damags dus Lo
hooking present when bqafsd and te obtain experimental fish from the éat@h
of a commereial treller at sea.. fhs subjects of the holding axparimab%é Wi
held in iivs tarks on the boat,

Sub=lagal chipook anﬂ small silver salmon, lended in appﬁrQJtly good
copdition were placed in live tanke in the hold. Ona tenk was & 1iC-guiler.
hogshsad and the othar a rectangular box of 35-gallon cabacityn One live
tank containsd sea wator and the othsr ssa wster with enough MS 222 to act
as a tranquilizer (1 part in 150,000). It was hopsd that the uss of the two
holding methods would make poesible the measurement of the effects of holding
the fish via differeneaa in. the blood levels of lpstic acid. A blood semple
was taken from the fiah after a known poried of tima ia the tank for Daasurerent

of the lowel of 1actic acid; an established corralate of f@ti@ue antl denbh



C . Tuble 7, Results of Tagging Off Winchester Bay and off the
Columbis River, 14 l-dsy Trips from May 20 to September 26, 1958,

&

Foal

_ Anesthesia No Anesthesia Total
Nimbers t.éggéd : ‘ |
Chinook 29 10 39
Silver 20 6 36
Potal 49 26 75
- Fumbers redgvared: )/ o
Chinoock & 0 &
Silvep - -2 —ta
Total 6 2 8
Per Cent Recuvery | 12 8 il

L/ Threugh Cotober 30, 1959
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One-Day Fishing Trips off the Columbia River, August 9 to Septemher 26, 1958,
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{Black, 1957, a, b, and ¢). The blood samples wers obtalned by inserting a
(” 1-1/2-inch hyp o dermic needle through the ventr:al body wall and into the heart.
A 1.0 ml, sample of the blood wae transferred to a polyethylene bottle con-
taining 9.0 ml, of 10 par cent trichloracetic &cld and filtered through No. 41

Whetman filter paper into another polysthylene bottle. ‘The filtrate was kept

T " "om 1ca unitll freezing facilitiss were availsble,
By Oztober 1t uas appnrént that too few troll flsh were being obtalned
. for sany comparison of the effucts of holding tranquilized and untranquilized
fish. At that time many Jack sllver salmon were appearing at the Klaskanine
Hatchery and permission was obtained to experiment with some of these fish,
It was thought that possible differances in lactic acid lsvels in these
soxually maturs silver salmon would give st least am indlcation of the
sftscts of helding fish in tanks.
. Thasa flah bad been intercepted on their’upstream migraetion and were in
G - a gonerete holding bepin, Hatchery pef;onnel bad chased the fish about in
ths process of éapturing adult fish for spawning. nfhebexpérimsntal fish wvere
captered with a dip nat anﬁ carried to the holding tanks in & S-gallon pail.
ALl fought violently when captured and during the approximately l-mimite
transpert to the holding tanks. ,

‘The twe holding tanks (thoaé used in the troll studies) were moved to
the lower end of the pond used for holding mmture fish, Four jeck silvaer
seluon were placefl in sach tamk, ona'tanﬁ with tranguilizer and cme without.
The fish were removed after 1 to 4 hours and blood samples obteined. - On
Cetober 22 not encugh jeck salmon wers availlabls so migrating eutthroat trout

) wora used. K

" It vas determined by direct observation, and subsequently confirmed by
ths blood levels of lmctic acid, that opme gram of M3 222 in 85 gallons (1:300,000;
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of fresh water was not sufficiant to "tranquiliye" these fiah; j.a8.y did not
noticeebly reduce their activity. Therefore tﬂ; grema par 85 gallons (1:150,000)
was tfied on the secend and third deys and four grams per 85 gallona (1:75,000)
on the fourth day. Thereafter the nlmber of jacks appearing at the hatchery
vas too fow tc make further work profitable.

The biaad samples from thess jack sllver salmon were precasﬁed as deg- |

eribed earlier for the troll-caught £ish. The determinations of lactic acid

vere made at the Astoria Seafoods laboratory of Oregon State College. Duncan

lay gave freely of his time and laboratory expsriemze in helping learn the
technigues. The method vsed was that outlinad in Bavk, Oser, and Summerson,
1534 -
Resuits

Very fov trell-caught fiszh sultabls for holding were obtained and manf
of thoss were utilized in determining the proper comcentratiomn of MS 232 for
rapid aneathosls for tagging. Several fish being heid in the tanks were killed
by reugh water condltiones, The detarmination of a;ﬁ§ranquilizing“ concan.
tretion of MS 522;'conaumed“ cthers.

The net reosult in samples of blood from troll-caught £ish was 9 samples..
Of these 2 wera from chinock salmon sampled when boated, 1 from a eilver salmem
when hoated, 3 from chinocok salmon held in sea water; 1 from a silver salmon
held in aea water; and 2 from chinock salmon held in tranguilizing concentra'ions
of ¥ 222, | |

A concantration of 2 graws of M3 222 per 85 gellons of sen water (1:150,000)
waep tentetively sccoptod as a tranquilizer for ocean-dwslling chimook and
silver salmon, This testative figure was bmsed on the apparontly tranquilizedw
atats of 4 chinook salmen held in this conceﬁtrationﬂ Unfortunately these
Tish wors dead after crossing a ¥ery rough bar entering the bay, but the death

of thase fish was attributed to the physical damage incurred during the erossing.
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The resulis of the blood apalysee ere preseunted in Table 8 for the troll-
- eaught flsh. The resulte in terms of milligra!"n per cont of lactic acid are
within the ramge roported by other workers. The range found here ia frea 37
to 271 mg. peru ssut, |

Considsrable varistion was found to be present in the levels of lactic
acid within a traétmént. in the mature fish handled st the hetchery; 1@?5"”“' B
within ths trenguilized hsz- untranguilized groupe at equivalent tims perlods
{Teble 9}. Thie variaticn in blocd levels of lactic acid i3 consistent with
rezults reported by other workers (Parker and Black, 1959). Differences in
range of Jaciie aeid lewols from one trial day to another may have besu due
ju part te differsnees in amount of echasing about in the traps due to removal
of spawning atock befors the experimsntal fish wére ramovad. Also on the
Pirst trial (Cotober 20) MS 223 was used at the rate of 1:300,000 which did
not seem to quiet ths fish. In this trial the levels of lactic acld were
higher in tho T:', ®iranquilized® £ish thap in the 2 held in fresh water {thers
were originally 4 fish 4in fresh watar but iwo jmpéd ovt) .

The use of M3 222 at the rate 1:75,000 in fresh water did not sppear
to decrease the levela of lactic acld below that of fish held at a concen-
trotion of 1:150,000, Tt appeared that under the experimentnl conditicns,
thet 1s in fresh water at about 50° F., 1 part MS 222 in 150,000 parta of
watar mﬁ affestive in reducing the activity, ﬁhyaical and/or payoholaéicdp
of mexunlly meiurs silver salpon ctmf',inéd in small tavks and, in effect, actnd
as a trangquillizer.

The ievels of lactie acld found in the blood of jack silver salmon
eaptured dwring upstresm migretion were considerably lower (op the order of
60 per cent lsss) than those found inm the troll-caught chinook and ollver
salmon, This nbssrvation bhas also been meds by Farker {verbal communication}
for chincok sslmon captursd or their spewning migration vereus troll-caught
chinook in Aléakéq The differenceschbserved being of aboui the same magnitude
&s found here. \



28

Table 8, Blood Levels of lactic Acid in Troll-Caught

¢ Chinock and Silver Salmon, 1958,
§°“1 Hgo % - ’
Langth Blocd
Piuh in lactic
Naber _Date Sp.__Inches Sex Meturity fefd _ Troatment ——
1 ‘May 20 - Ch., . 26 F M 55,5 Eilled when boafed
2 June 4 © Gk, ., 29 ) | M B TAN. E4lled when boatad.
w3 June 4 Ck. 23 F I 126.5 52 miz, on boat; n: wer
' : recovered {rax sne =
thotic in trangril zer
4 " June 4 Ch. 2 M I 131.2 Held £ hre. 48 rin in
frosh sea wuier, d ath .
thought dus %o rou h
£9A3, .
G June 25 Ch. - - o - 150.2 £ hra, 10 mina, in res

pea water., 3Jlocd ake:
vhen the fish wes b
verved o be flcat ag.

17, Juns 25 S, . 25 - - 722 20 min. 1n fresl. & a

, vateor, Floated be ly-
up for a lopg btime
Eraathiing when ram.led

24 July 25 Ch, 9 M I 143.5 I he, 27 min, ersarhet
: end tranguilizer, Ram -
Iy dezd whern sarpl: 4,

S0 Aug. 9 S, 16 M M 271.0 Put direstly into :es
. wvater. 1 hr, 335 m'n.
on boat, Swimming ’
vhon removed for s mpl: i

102 Aug. 1 s, 26 M H 36,7 Killed when landed -
Elood taken lmmedl .tel;-,
2 min, 25 8s0, on wok.
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Table 9. Bloofl Lavels of Lactic Acid in f!.Tack Silver Salmon
and Cuttbhroat Tromt Handled at Klaskanine Hatchery, 1958,

Total Mg, %
Length Blood
F gh in A ‘Laebic
E ghor Date Sp. Inches - Sex Msturity Acid Treatment
26 Oct. 20 5. - M M 22,7 1 br. 25 min. 4n Sran-
~ quilizer at the rate
‘ of I gram MS 222 in 85
galions (1:300;000).
2z 7 Oct, 20 5. - M M 20.9 1 be. 40 min. in fresh
mtﬂra‘
2 8 Gcto 20 Sg == H H 2509 1 hr'c -ﬂs ninu j-n {il‘anm
quiliner,
29 Cet, 20 S. 20 M M 4d ol 2 hra. in tranquilizer
20 Cet. 20 5. 17 M M 26.1 2 hrs. in fresh wnter
2 1 Duta QU Sg 18 H . Eé 2862 2 h.t'ﬂc 15 minc 11‘! t;.!'&n-x
. ' gquilliser.
22 Oct. 21 8. 20 M H 31,3 2 hra. 45 min, in tran-
' quilizar at the rate of
- 2 grams ¥S 222 in 8%
gallons {1:150,000).
23 Oct. 21 S. 19 M M 23.7 2 hrs. 30 min. in fresh
‘ ' .water.
25 Oat, 21 S, 19 M M 1.1 3 hrs. 15 min, in tran-
‘ quijilzser.
27 Oot, 21 5. 7 M M 3.9 4 hre. in tranguilizer.
23 Cat. 21 8. 18 M M 13.5 4 hra. 15 min. in fresh
water,
29 eﬁtn gg Ctn 12 b = 529? 1 h!‘a 10 mino 1“ f!'eﬁh
wat@ro
20 Oot, 22 Ct. 1 - = 49.4 1 he, 20 min, in tran-
quilizer at the rate
of 2 gramp MS 222 per
85 gallons (1:150,000).
21 Oct, 22 S. - 1% M M 3.8 1 hr, 55 min, in fresh

waler.
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‘ C Table 9. Blood Levels of lactic Acid in Jack Silver Selmon
and Cutthroat Trout Handled at Kiaskanins Hatshery, 1958 (cont’d).
Total ¥e. % o
: Length : Blood
Fish in Lastic
Rumber _ Date e Pa . Inchos  Sex Maturlty hedd, .. freatment —
292 - Oct. 22 Ct., 17 - ‘- 55,7 1 wr. 55 min, in : cBm-
h quilizer,
293 Oct, 22 5, 19 H M 7L.5 2 hr. 20 min. i :resk
- " water,
254 Oct, 22 Ct. 13 - = 17.3 2 he. 35 rin. ia f ran-
' guilizer.
295 Oct., 22 ct. 17 - - 9,3 3 hre, in fresh w ter. |
206 Qct, 22 Ct. 17 . - 12.7 3 br. 15 min, 1n - ran
guilizer,
287 Oot, 22 Ct, 15 - - 29.1 3 hr. 10 min, in ¢ seal
) water,
299 Nov. 7 8, 18 M ¥ 32.3 1 br. in trenquil: zer
’ 4 at tha rate of 2 ; rams
o M5 202/85 gelloms
{1:150,000 ? |
300 Fov.?7 5. 20 M M £0.7 1 br. 10 min, in fresh
wiater. .
3G1 . New, 7. S. 19 ¥ M 20.0 2 bro 15 win. in trem-
quﬂizero
3c2 Nov, 7 8. 17 M M 31.3 2 br. 40 mln. in {Pesh
water.
363 Nov, 7 8, 20 M M 12,3 3 hr. 5 min. 4p tan~
. : gquilizer.
304 Nov. 7 S 20 M M 35.6 Fhr. 5 pin. in fr2sh
mtera
305 Rov, 7 S. 19 M® K 54.5 4 bro 10 min, in fresh
- ( water.
306 Now. 1D S, 19 . X M 11.6 1hr. 25 nin, in tran-
gquilizer et the rate of
Q 4 gm. MS 222/85 gallons

(1:75,000) .
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Tabls . Blood Levels of lactic Acid 1n Jack Silver Salmon
and Cuttbroat Trout Handled at Klackanine Hatechery, 1958 (cont’d).

Total

Iength
Fish , in
Koopber... Dats o, f
acr Nov, 20 S. 17
303 Nov, 390 S, 20
30.’ HWE: 10 S. 17 '
31 ! NC"!:! 10 ) 5. 17
31 Now., 10 s, 18
3L New. 19 8. 19

£,
R 3 & Nov, 10 S,

20

Mg. %
Blood
Laecdic

beld

Jregizent

57.2
35.2
5405

48.2
71.8

1.8

43.2

1lhr, 25 mén. in fresh
water,

1 mr, 35 min. tran-

quilizer,

1 tr. 55 min, fresh
water,

3 hr. in tranguiliger.

3 br. 5 min, in fresk
wvater.

% hr. 5 min. in tran-
quﬂizar >

3 br. 30 min. in fresh
wRtar.

o=
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Figurs 4 demonstrates graphlcally ths results of the holdlmg trials for
November 7 apd 10. It is interesting to-noﬁ; that the untranguiliizad lcomire )
fish had consistently hizher lactic meid vaiues (with 1 sxcoption) thet teud
to romain at a’high level while the tranquilized (%sat) £ish had lcower valise
that tended to decrease with time,
" A cagleulation of the blood lefaiégof lectic acid for the tranquilized
silvers gifes an average of 24,8 mg. per cert and or the untrapouilised 4.2
ng. per canit, No further statistlecal treatment ia offarsd becsuss of the

sm2ll numbere of trials involved, but the thaought la presented thal control.

fich (untranquilized) increased thsir lactic scid ievels dus to bhs paycho op .cal ‘

axcitement of cenfinement in a smell live bex while the teab fishv(tranqﬁiiinadj

decrsased in lactic acid values corrssponding to what may cceur In nature

when a fish 1s released with no further stress. I this hypothesis ias trug
then 1t follows that confinement inAa small live box 1e in itsell conduelv:
to higher laotic acid velues. It 1s hoped to follow through on thia atudy
in 1959 with more samplss-at-sea and also at the batchery.
This ﬁype of work may also have aﬁplications in the procadures of haulin:
fish at high dams and would appsar to be a profitable iine of ressarch. I%
is conceivnﬁle that the mortality due to hauling oomid be matsrislly réduc@d
by the use of a tranquilizer to calm the fish, ‘
Summary
1. A modeat work program at sea contimed in 1958 in an attempt #o determine
the hocking mortality of the small salmon relesased by the trsll fiaﬁery
and to devise an improved-tagging technique utilizing an anesthetic,
2. The use of S 222 at 115,000 proved to be an effective and efficient anes-
thatic to aid In the tagg}ng of salmon; the rocovery rates of the tagged

fish hag been enccuraging compared with the unanesthetized fish,
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Figure 4. Results of Holding Jamck Silver Salmon in Fresh Water
and a M5 222 Tranquilizing Solution in Terms of Blood lactic keid,
' November 7 and 10, 195E. :
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3. Plans wara mde to etuly the lactic acid levels of the bioad from the {re }-

caught $ish naing different holding mothods but tes Pew samp..6s were

cbtainad to afford any conclusions. The ccmplox technique of lastic aide

e

determination wes mastered &s wall as cbtaining scme inlormabtion apd i:3s

on futurs 1mprdvementa in the siudy.
4o * Since g0 fev samélea wera obtained st sca, further work on janck siiver

salmon at the Klrekenipe Hetchery was atteompied. A concentration of M, 2
of 1:150,000 appenred to be affective az a trasquilizer for these figh :.a
réducing their activity and éﬁciﬁamente Tha lactic meid blood levels
for the hatchery fioh wers cousiderably lower ither for “he ccean~ceugh'
fish. The hypotheals i1a prusanted that confinement in & liva box in
itself helps to incresse, or al lesst maintair, high lactic aecid velus:
due to the excitement involved, and fish that ars artificislly calued ¢
released return to the resting stsge mich faater, The limitad date
obtainsd suggests that the contrel fish (untranquilized; had higher lscbis
acid valuss and meintained them over a longufmperiod thun the test fisi
(tranquilized) and that part of the high lactic acid values und eubsequern’
delayed or fatigus mortalities observed by othsr workers may be atirihuteld
to thé oxcltement caused hﬁ canfinemehto This work may slso have appli2e;

in the fish~hauling procedures at dams.
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