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FISH NUTRITIONAL CONFERENCE HELD AT THE UNIVERSITY OF WASHINGTON
FPISHERIES CENTER ON DECEMBER L AND 5, 1952 '

\
D
AT
; A

HMeeting was called to order by Chairman Ellis at 52130 A.Me on Decenber le
Inbroduction of personnel was made and a roster of those in attendance was come

piled and is herswith incorporated.

Ur, Le He Donaldson made the introductory tally, a.brief of which follows:

Progress and Problems in Feeding Fish in the,@éstérm States

by

Lauren R Donaldson

The need for an inventory of our fish food provlems is a constant and ever
prﬁésing ong. To those of us assembled hers, it thus seems unneaessaﬁy to
emphasize again the acuteness of our problem and to point out that there is slight
hope it will be quickly solved. N

Even though the danger of being @lassifie§ among the "oldsters® is involved
kw=xy referring to the days when liver was availabls by the carload and fish
mibritionists were as yet an unborn professional group, lst me'eail attenbion o
the fact that the problams of fish mutrition have pushed t? the fore with grea%
suddanness,

Within the span of my limited experience in fis& culture, the snbtirs concept
has changed from hatching millions of eggs from wild stock for f@y,ﬁzants to a
prozram of rearing brood fish, fingerlings, to migration or catchabls size %
comnerclial rearing of troubt at the rate of millions of pounds. Not enly have the
anounts of food required inereased by leaps and bounds bub new concepts of pros
gassing and blending foods in the diets have gvelved,

In short, the present idea of integrated management has developed in the




with little concern about size at time of release, about optimum releage dates

matter of a few years.
4s late as 1921 O'Malley wrote: ; v r

"When the salmon have reached the proper age for distribution,
they should be released on or near the natural spawning grounds, in the
most protected spot that can be found. It is unwise to liberate young
salmon before they have absorbed the yolk sac, and when the necessary
facilities exist it is advisable to feed them until they have attained
a length of at least 2% inches, as fish of that size are much morse
likely than fry to elude their enemies.”

Thus famnerly; feeding of salmon was evidently a rather casual practice

for the various spécies and races of fish, quality of fish, survival expectancy,
or about many of the problems that occupy the atteﬁtion of present day rutritionists.

For feeding the young salmon it is “convénient" to réar, O'Malley (1920)
suggests that a very good food can be prepared from céoked Columbia River smelts,
which he recommends bé prepared in the following manner:

"The method which has given most satisfactory results is to place
smelt in 50 or 100 pound lots in a farm kettle and cook them until the
bones become softened. After this a quantity of the cooked mass con-
venient for handling is placed in gunny sacks and permitted to drain
thoroughly. The mass in the sack is then transferred to a press of
convenient size, operated by an ordinary house jack, and is pressed into
cakes 12 inches square and varying from 3% to 4 inches in thickness.

The burlap forming the sack is pulled away and is serviceable for furtler
use. Quantities of this food can be prepared at one time, and if kept

in a cocl, dry place, will remain in a wholesome condition for several
days. When needed for food it is grated by means of a homemade power
grater and screen, the degree of fineness depending upon the age of the
fish to be fed." ' '

There seemed to be little concern for the water soluble fractions of the
smelt processed by the cook-and-press operation described by O'Malley.

In preparation of finely ground beef liver for feeding tfcut,'Leach (1923)
seems to have equal disregard for water soluble food Values, for he writes:

"The imtroduction of beef liver into the trocughs causes a milky
discoloration of the water. This may be overcome, however, by washing
the prepared material before giving it to the fish. The washing
process is accomplished by introducing a stream of water into the
vessel containing themeat, which is screened to prevent loss ol the
food, and allowing the milky substances to escape with the overflow.
This treatment does not in any way lessen the nutritive value of the
food," g




-

The interval of 30 years since lLeach's statement hasn't been entirely wasted,

T am suve, for diets made up of a variety of foods blended and bound together are
giving us better fish at a lower coste. SR , , /

The ancunts of food needed %;:» nmaks up, in part, for the loss ol the natural
feading pasture of our szlmonoids with the advance of civilization h&f@ée @@mﬁﬁmﬁ’iy
incvesged, Fiedler and Samsen 1935, in a report Eased on the iﬁf@maﬁim from an
sstimated 85 per cent of all state, federal and commercial hat@hérias in the

]

sountry, state that the fish food fed in 193k was 11,600,000 pounds, velued at /

7

{

$608,000, In a swmary of the fish foods used by only the stat&fiﬁhexﬁ,as of
California, Idaho, Oregon, and Washington for 1947 iﬁonalésm 1948), 4t was f@ﬁmﬁ
that these four western states had fed 8,480,629 pounds of food costing $506,405

With further expansion of the ponderearing facilities in %h@sé four western
5%*;% in an effort to meet the needs for more hatchery reared fish, the t@*ﬁ;@l
food fad in 1952 had increased to 11,299,282 pounds and the cost to $902,558:59.

California, Idaho, Oregon and Washington, in the short interval of eighteen
years, have expanded rearing=feeding programs to one and one=half times that of
the emtire country for 193k, With additional hatcheries aiad rearing ponds being
tuilt more food will be nseded and betler combinations of foods are required to
produce more and bebter fish, |

This mesting to be suwwuessful must contribute to that objective.

Leferences

1l Donaldson, Lauren Re = "Fish Foods as Used in the States of California, Idaho,
Oregon and Washington during 1S47" = 1947 Annmual Bull., State of Wash, Depi.
of ?is%iomgﬁ}.e K@a g@?g Ps S?w 3,“9&&@ :

Fiv]
o

Fiedler, Re He and Samsons Ve Jo = "Survay of Fish Hatchery Foods and Fesding
Pracvices” g o
i wi iﬁ ‘:D . \ =
Trang. Am. Fish, Soce 652376, 1935,

h, Glen Ce = "Artificial Propagation of Brook Trout and Rainbow Troub,
with Notes on Thres Other Species” = , : '
Depte of Come Bur of Fish, Doc 955 = p. 29, 1923

ki, 0'allsy, Henry = "Aritificial Propagation of the Salmons of the Pacific Coast®
E}@z t@ @f {iﬁm;\ %ﬁ@g‘ @;ﬁ ?igh.ﬁ ﬁmg }5@@&?9} ?e 32& 3—9&%@
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GON FISH

7] ONAL EXPERIMENT: December 20, ME& % april 10, 1952,

et S R W

At the present tirme, there is much controversy regarding the soundness of

- where single diets, and nob paired diets,

investigators that experimentat

sonbend

Lobs, or diets, is not feseible statistleally. Other investigas

that a single lot, or diet, may be used if the %ri*ﬁ of iwmﬁg is %ﬁﬁ‘mi@mfw
Leng, and that the muz&l**% A1l be stetistically sound. With

in mind, an experiment was set up at the Merion F@m.,g Leborstory to test the

between lots wher all the conditions of water l&fl@%’@ tenparature, focd,

of feood, frequency of feeding, time of fe@wmgg am other veriables normally

encountered were held constant.

¥athods & Frocedures:

e

‘Pords: Five circulsr conerete rearing ponds, 25 feet in dimﬁ%z 5 W
used for the experiment, Thess p@mg affm«& & maximum feeding
depth of approximately 36 inches. A ﬁ@ﬂ&iﬁg depth of 2 inchss

' was used to prevent any fish fr@m Jumping out of the ponds,

Stmcks  Fingerling steelhesd trout wers used. The average welghi per

fish was ,&54 gram, A totsl of 17,2E2 grams of fish wsare stock

in each of the five powis, making a tobal of 20,000 fish per

Food:  The diet fed to all five pords was composaed of 32.7% Beef Liver,
%2{3 s;,é Hog Liver, and 32,6€ 3almon ?igmmg plus ?&fi Salt . The food

was fed a2t the ;amx* the dry

was mixed and fed six days & Wux&,; with o

Sunday.

3

e fish we

W

re welghed eve ’%:"*f two weeks to

£3

keep a

¥

o The total lots were not weighed 1

24

sach lot

&
»

semples wers baken of sach lot, usging crowder




box type to fine the fish in 2 smwall sprea, By &M»@lg% & di gma@%

rough the live bax from one end teo the other, and £ ‘o the top teo
the bottom, & netiull of fis h%&z obtained, The fish were then
waighed in a pre-balanced bucket of water. The fi 6%’@ in the sample

wers then counted: two sush B2 dles w@m taken from each lct,
%
;’
Mizeell= S
aneous:  Daily mortality checks were Ki&é@ and recorded, 1@3 fish killed in

weighing procedures, etce., were kept separate from the natu

tality. The water temperaturs, mm;smm anc mimmag were recorded

every day, A constant check was made fop m incidence of any
disesse, bul none was found, The wster inflow was adjusted to

appreximately 35 gallons per minute in each pond.
Hesults:

&

Due to the high mortality in each lot, which wazmeﬁ from l%? %*@ 2GelB,

zﬁ* ”‘
(i@

the slow individusl rate of growth, the lot weights showed an imm&aa ;m only one

lot while the other four had a loss in weight. The average inﬁividuéai‘a wedzght g

which varied from Z3.3% to 26.7%, had only a variation of ,03 gram per fish in all

The high rate of mortality and slow rate of grssmn mﬁ@ *h@ results of this
experiment much more inconclusive than they would hsve been m@s the @}@f ment
been conducted during a pericd of rapid growth. ‘
The fish in each lot appeared toc be the same size and c@néii;i@gz as the fish

2

in the other lots at the erd of ths experiment, The smal %mzm Lo of (03 gram

per {ish could only be determined by accurately weighing the fish in each lot.
The high mortality was not due to angy diseass but ‘rather was due to the

rigors of the cold water psriod encountered at this hatchary,
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% Vitamin iree Caseln

;a%'gﬁﬁﬁsiﬁ y

L% Crab Meal

65 Mixed 5alts

L6% Mazola or Corp oil

10 parts &@1&@&% added to 100 part
above Vitamins added(4 :
amino b@ﬁw@&ﬁ asid, choline,
folic acid, & vitamin X),

A& vitsmin mix was also prepared for use in all of the diets:

Be, Folle acid and g&%am;n Ko The v

%

2t to bring the level up to the vitamin cont

e
o0

lots wers weighed and the lob

el

weaks the

: /
iy /
The fish were fed @@v@rgi times a day, six days a week, with no food being

&

fed on Sunday, The food was fed on the dry weight basis, At %hE start of

3% of the bedy weight of the fish wis fed per day. On

August 1k, the smount fed was incresased to L% beca

This amount was conbinued unt

o handle sasily, the

~day to k @p & @mrram@'@h@g

. 2 . o b o i 1§ 7y Y b
guite normel and given & rating of #1l or %@% resp ti?w&y A pink gill
WAS anenis A pale pink or wiiite

2 5 GG
51 of the
et el ‘ﬁﬁg w




~weight of 4,740 grams,

ing the ﬁiﬁt regulted in the

szlmon :
Hog Liver, ,:&/"3 Vi Viscera, 2% Salt.

3

diet, as in the past, experienced good gmmﬁh with a tobal 1ot

e
@
o

tality was 4.8%, which was third

lowest of m@ diets, The gill color was good throughout the experiment,

There was an unexplainable high inditial mortality and the fish wers

rather aﬁuﬁem in gize.

i

Lot #2: %ae%ﬂ@*a@
Evary effort was mads to make the fish eat this diet ; but they refused
to have anything to do with it. After six weeks, the lot welight wae

reduced to 565 grams, dus somewhat to the mgn mortality and alw

loss in average fish weight. The l@t Was then considersd broksn and was

put back on the control diet. The total mortality for the first six

Lot #3: 50% Meal Mix  50% Turbot,

2

This lot experisnced very good gmﬁw@hg the final 1ot w@igm was 4,975

grams., Towards the end of Lhe @mwm@rz% however, the fish were besa

very anemic and the mortalit ty was &ﬁ@a%;&g to increase, If the experiment

@

had been continued it was felt that tm se Lish would have @@;ﬁmm@@ Lo die

[

at & very high rats, The totel mortality was 17.3% For the first 17

m@&g the Lot locked great; then the fish started to become very slug
as ﬁh&?%j became ansmic,. , | ’
Lot #4: 50% Meal Mix 50% Hake, s | ' e

Thisz lot experienced wwy poor gmw‘%@w the ﬁ“zml Lot weight ww Ly 829
grams, The fish became very anemic m’%m% mort tality becans very ?‘igm at
the end of the experiment; & total mortality of 21.8%, This dist leached

3

to a very high degres, even though every atismpt was made to bind the
-2 E & 5 E Y

. Y i L @ G 1 n; il | e
material to prevent leachinge It is felt that the fish did not recsive

nuch of m@ diet, due to this perhaps the mechanles of feed-

ther than the diet itself,




Meal Mix

#

Ls in past experiments, U of shad in the &i@t was not very

The Lot had very

Salmen Carcsss,

L

if.2%. Am analysis

the time of fesding showsd that the dist mimwmgy low

in the make=up of the dlet ths vitamin content was adegquste. The fish

turned dark in color, became pop-syed, bloated, and had no ap

The total lot weight was 2,173 at the end, but had been as

a

grams at the end of the tenth wesi,

Lot ;“”E’} 50% Meal Mix 50% Horse Msab,

é

1

These fish had growth at all

speak of for the fir

it wae found that the

3 very lsan, With the addit i@% of the extra

i

diet, the fish began to grow at a rapld rate apd th@ mort

decreased; total mortality of nd the

appetite of the fish was excel

poor

g el ‘Lo A G
contert showad that

wesks, bub towards

of ths experiment ths




S

the sxpe

WL

g

ansel

P F
ot o b Yo Pl

Lo egua

the vitamins wers




L88  Wely

5 s b -
WEPE LI Ere

rilng the varial

&
e

5 4

ke 2,

»

growth in variability.

of a stock

%
T

also

fat zontent te sal

4

dists were kept as close to the same as

i




SPEAKER: ERNTIE JEFFRIES O ¥ THE OREGON FISH COMMISSION

"Work Done t\y the Oregon Fish Commission
at the Sandy Lsboratory zm-gnn iggon

Twelve diets were fed spring chinook fingerling singly at the Sandy labe

Work was contimied on the results of the findings from the previous thres ysars
CwWork ab B@m@viiim The synthetic diet as described by ,Ivm&emng et al, and

modified according to our specifications, was ws@d in 'elmmn dieﬁs@ Substitutions

and &e&@%i@m were trisd, The only meat dist was one of i';ha Leaverrrorth diets

@@mp@&%& of 1/3 beaf liver, 1/3 hog 1i iver, 1?3 salmn viscera, wi{,h 2 per cent

salt and vhich we use as our control dist, Each 1@% was started with 1,362 grams
 of fish, the nmbem of fish per tank varied smewham The exparimnt was started
" on June 3 and is still contimuing as of this meetinﬁ,e

On October T after 18 weeks all lots that were above 3,500 grams in total
weight were cub back to that figure. In the following discussion the increase
mentioned *mll be the increase before the lois were cubt back.

Thers wsm seversl factors which m' influence the results we obbained.

(1) About ome wesk after starting 29 fish were found dead in the control
tanic one morning, There had been no loss pz*evims and there was no 1@53 imaééin
ately following this catastrophs,

(2) Temperatures were hizh in the summer months, An average of about 70°

was rocorded yfgr three weeks straight. Gn:several f@ccasiéns the water was ?S@
in the tanks, | yr

(3) Temperatures were cold in the eaﬂy winter ,@91& spells, For 2 coupls
wesks the temperature remained in the 32 to 34° range,

(L) During the warm water period we experienced an out hmsk of columnaris
in one of our diets, the control diste. | '

(5) &b@u“ﬁ; the middle of the swmer m ) noticed while dissecting our mortalities,
an ﬁz@masing nuzzbaw of encysted cercaria osf Troglotretia in the ﬁkidﬁe:ﬁ of the

fisho The lower 1/2 of the kidney would be almost completely £illed with these




ria develop, The cercaris
spadil and are carrisd by bhe wabsr current into aress m“iﬁﬁ ‘f“igm

Erher

found them @m”@%&»g m@@%&y M the lower

A
liver, pyloric casc

LETVE,

te the 1ife cycle the fish with the eng

& dog, rac s eto,

graat numbs

We bulisve

- the fall rains f‘“ln&.}h@;@ came ‘the w&t&r became very m@j g%;% has
not clesred up ag

v

the end nearly every lot had the so=called kidns

e

PR N T s | .
and salt < psr o

2

at Sandy, saussd by Columnaris

& b .8 ES A A e
the weiy M had ing

Diet MNo

Lally

the Wiscons

found capabls The fish grew




LI TR T e R U WA P
a better 1ot of fish ¢ll arcunde

Ddet No. 10 = Oregon Synthetic mirms West coast cral/ meal  This lot had &

r‘h«h

the crab meal was teken out. Avparently wg@%ﬁmﬁ the fish

4 for zood growth was present in the crab meale E’h@ fish weight gmgg@gi

only slishtly from each two weekly weich day. They had not mmh@é the 35,, 00 gmm

e

rk after 18 wesks, the weight beinz some 3,147 grams, HMortelity was hi gh with

= Cregon Synthetic minus '@m’t} meal, APF, Reld and all the other
Vitamin supplements = After six wecks “@me‘a fish were so poor they were considered

broken and the diet was changed in that the APF, B=1Z, and vitamins were restored

the diet, maldng %&z@ diet similar to that of lot Ne, 10, The fish again sterted
to grow slowlye. ’*’h% growth pattern simmar to tiﬁa‘&; of Noe 10,

et Ko, 3 = Orepon Synthetic minus most of "ah& vitamin~test casein plus

«driad turbot meal = The fish started m“& 4in good shape, however, there was

: loss fz‘ n we would expect, some 51 fish in the 18 weeks, The weight pain

]

was comparable to that of No. i belng 6,089 grams st the end of the pericd,

Noe L = Cregon Synthetic minus most of the vitamin-test casein plus

ried turbot meal plus 10 per cent beef liver on dry mi?m bagie « This is

one of the diets which did so well at B@mésvim&' last year = increasing from
2,000 %o 2%?&3 grams in the 22 weeks and the tobal loss was six fish. However;

]

gt Sandy we suifered 137 dead

fish and the weight incresse was somewhal less than

o

4 of

?j@vmwiii being up to %’?é,,“f grams, However, this was one of the ‘b@” o

= Orepon synthetic plus 10 per cent wel weight of be

3wy

Sonpeville last year we head a similar diet only with 10 per cent &

1/3 as much as 10 per cent wel weight of beel 13

doh i.s gbhout

r being arcund 70 per cenl moisture. We thought p

» would give & greater provih




ot all. The loss was 60 fish which iz highs

Tiet Koo € = Oregon synbthetic vlus 10 ver cent wetl ye g}“% @f funa liver

The enslysis of tunz liver retes it comparable to beel liver in mmy zﬁespe@%sg

In other feeding tests we have never found it 4o be too g@%:ad@ This a:m was the
regult of this try. The loss was 77 fish and the weight incresse was a few proms
mere than that of lot 2.

Diet Nos, 7 = Crepon synthetic ninus vi%min«*‘r@a casein %lua drun drieﬁ

m;@;:?iah mesl plus 10 per cent besf liver czmi w&igfh‘h = ,An@mer diet uﬁﬁizm

serap fish products to replace the vitaminefres casein I’l@a}ﬁng towards a production

diet, The loss in this was high 69 fish, and the growth was mediocre, some h,582

,;.;

Diet No, § = Cregon synthetic mims vitemin test casein plus drunm dried Dover

sole scrap plus 10 per cent beef liver dry weight = This ydie‘;; was similar 0 ,

paxbers L and 7 but the loss was higher with 99 dead fish and the tetal lot weight
wag lower being 3,981 grams only.

Diet No, 12 - Cregon synthetic mirus vx%aminm%e casein plus cmerw 1

prepared rockfish scrsp mesl plus 10 per cent beef liver dry weisht = 'I*hiz% was

another diet set up to be comparable with L, 7, and 8, '%ﬁhe 1@33 ‘&8s in 211 other
lote was high at 57 fish and the growlh was just aliﬁmégjr@éﬁer than E.ﬁ;/ nunmber
% at 1,932 grams.

About the time the lots were cub back to 3 5500 grams many had ’bar@ed down
nill, Especially lots 2, 3, Ly 5, 6, 75 & 10, 11 and 12, Lot 1, the control and
muber 9 held up fairly well, The losses increased with a,'eomSpcﬁéiﬁg decrease
in total welght, Tha kidney disease mortslilties increased and several lobs

erienced severe anemis, Due to the many uncontrollsble fa@t@fs ‘the results

of this series of diets are very unrseliable,

Questions What was criteria of a vitamin B deficiency in certain groups?
ingwer: Fish became darkened, popseyed, exhibited mas%za?i mﬁmﬁm motions,

gyrations, splaning, etce They exhibited all ﬁﬂxpﬁm @f &tmm 5 defs smmy



Comment == Sirwhuber: There is the possibility of at@riliziﬁg’inﬁgsﬁiﬁgz, :

trect of fish by the use of anti-biotics and thus leave/the tract open to rétzm',,

iﬁf@&%i@ﬁﬁe,’ j | . ” :  
Coment = Burrowss We experienced reductions in growth by the mtmaimﬁggﬁ

@f crab mesl, » ; , ’, ' _  ;
Comment = Sinnhubers West coast crab meal mich higher in ash then eastern

erab meal,



m:;;? @

ERNIZ BAL0 == MINTER CREEK BIOLOGICAL STATION 3 ﬁﬁ@ﬁlﬁw’ﬁ@%«% QEP&E’*‘A‘L&’?
‘ OF FISHERIES

i First, I must say that I am not a nutritionist and that the f@ll@%ﬁmg

W

thoughts snd cbservations are only indirectly related to applied : matrition,
é@g«gﬂ@mﬁ 431 L o
although w@%&@.ah@w@&n afi@ﬂ‘ﬁ: and bs af{fest «d by the study of m;gyitime

Furthermore, the studies of wiich I shall mave mentioned here are, for the
present at 1@&3@% limited to Minter Creek cbservations,

Optimun seeding studies at Minter Creek demonstrate that there is a @mh;

O

L approximately 39,000 yearlings in the natiral pm@fimmm of gilver &w&iﬁﬁ@&

That is, we get approximately the same number of y@&yll%g wm@th@w we have a

00 female or a 1,000 femals escapemsnt, The progeny of a one km@@m f@mal@

excapsment appear to suffer much less from over erowding and @m@y a w@“@am%;w iy -
higher percentage survival rate with a production @f a@@w 2@,9@@ *f@@fh@gm S0,
generally speaking, the greatsr the escapanent t;ha l@s@ the ?ER@‘?E&&M fragh water
survival of the pﬁ,@zﬁi&i egg deposition,

; The salt water survival of thess yearling dﬁ.ﬁf@r markedly, Ability of thess

yeariing to survive to adulthood sorresponds {ilmé:twy with the degree of @@mwm
titlon they were exposed to in their fresh water mammm szag the smzller

Lhe PERCENTAGE fresh water survival, the greater the E’wﬁﬁ“m&ﬁﬁ salt water sy

P

Figure 1: Fresh water Survival Trend of Natural Spmwned Silver Salmon

T
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3 3}5@9 : : o : : lg ﬁ’g@a
Saltwater Survival Trend of Hatchery Reared Silver Salmon.

Y &

Further investigation and refinement of these f@laﬁi@ashi§aZaﬁﬁ;ngﬁdgaf

to convert specific values to the problems of optimun seeding and opti

me o em cwm oms @ omm oes omw S en owe s s

Qusstion: Burrows == You assume 1 to 4 are caught in the fisheries; suppose

Salo == Then 500 essapement would be the opbimum,

Garlick == From your total survivals it appesrs that it would pay to
be rough to the very young?

Answer: Salo == Apparently so that is, with what we see now.




1952 Feeding Experiments at Klickitst Hatchery
gﬁtk 1951 Bﬁﬁ@d Stock , i

?iV@yﬁﬁp@Wim@@%& diets were utiliz @G at the Klickitst Hatﬁ%ﬁfv during E?ﬁgm
These. dists 8 were designed to compare the r@lﬁ tive valus of m@dzfigé Ls&v@mw@yﬁéf'
ﬁia%gg'ﬁiaﬁg b and 5; modified Weshington §r@ﬁﬁ§§i@& diet, ﬁi@tg zfah&,séramd;&
control diet, Dist Nos Lo

Two r&@és,®£~@hin®ck salmon wers utilised fa@ the @xp@riﬁéﬁ%; @ne; £&11 
ehinook salmon, parent stock from Underwocd station of U. S. Fish anﬁyﬁiiélifé‘
&erviggg the other, native Klickitat Riv&r'sgxing éhinaq& salm@n‘@b%&iﬁﬁé‘at'tﬁg
Klickitat station from the Klickitat River,

All'diéts,w@re carried out in duyli@aﬁé§ for each race of chinook g@r each
diet, malking a total of 20 tanks used in the @xp@rim@nt&l feedings. Tﬁe,t@ﬂk&?
ag used, were the 6=foct circular wood tanks as described and used in y&@?i@@s
faﬁéing experimerts by this Department.

Listed below are the results of the diet feedings for an 1€ and 20 week
period for the fall chinook and spring chinook, respectively.

For the spring chinook, tanks were r@§@§ulamed in June, and ar sdditional
L5 weeks of experimentel feeding was @&rﬁiéd out. In the second phase, however,
disease played such & gredt part in m@rtaii&iﬁgytﬁ&@’c@nsidérati@ﬁ,@f mortalities
in r@g§@@t to diet was irrvelsvert, & @i%@&ﬁﬁi@n'@f,thﬁ Qr@gf@sa of the disesse
in the spriﬁg chinook for the Juns to Octoher p@fi@d may be found @nh@ggw'é§~52 in
publisation em%iﬁi&ég "Kidney Disease in Yéﬁﬁg S&lmmnﬂg'&ﬁ'pmblishEQ by the
Washington Depsrtment of Fisheries.

Results of the %xp@rim@mt indicate tbay for fall @h@r@@K sslmon, the modified

%aa§in§t@n @P@ﬁn@*i@ﬁ diet, Diet No. Eg compared very favorably with either of the
modified Leavenwort h diets, and its cost aﬁd avgilabilitg make it a very useful
@ﬂ&’f@? consideration in the ?f@ﬁ&@éi@n @fff&ll éhié@@k salmons In spring chinock
salmon, however, Dist No, 2 fell considerably behind Diet No. &, although it was
ahead of Diet No. 5. Diet No. 2 could not be comsidered a particularly desirabls

~diet tc use for spring chinook salmon, as indicated from the results obbtained,
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00D FALL CHINGOK SALION .
{UMDERWCOD STOGK)  /F

Fish started feeding on 1/25/52 and “mgaiv@@ & ﬁi@% of 68% ga&m@n viscera, ?ﬂﬁ
salmon uarmaﬂmaﬁg 15% heef liver, 2% yeast and 1% salt for 24 &35g9 until Feb. 1%,
whoen all tanks were g*wﬁﬁv'sﬁyu£& et and ﬁé&”@d on dieta asg liaﬁ

Fish Per cont Tobal Hemoglobin Cone

: Tank Starting 2/15/52 Ne. 1
DIET Noa. NeeFish Tot.Wt, OSurvival Survival Wi, tent on 5/20/52

by

&
LS, LBS,

i FRETN . i e i
956% Beef - 1920 6,000 7.8 83.9 hi.03 764
7 i’gg 5 :

s

Y&ﬁwﬁ

3alt

17818 6,000 778 2sTT3 96,2 61,22 78%

i
. ,.«?
81% Salmon 11%1Z 4,000 779 5,609 93,5  66s22 . 56%

Carcasses
15% Beef

R -

32% Besf 1%%le - 6,000 T+81 55715 95.2 6@¢SE 819

Liver i )
3%% Hog |

Liver b
322 Saimon

74 @ﬁ@@eﬁ

o
1363, 6,000 7.85 - 65%
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1951 BROOD SPRING CHINOUK SALMON
{KLICKITAT R g IER M@ﬁ%&}

. -

ng over period D
%;m& z@bm«ﬁw 25 L

20 Weeks Eﬂﬁ&ﬁ? 6/19/52 |

0s Fish Per cent Tobal Hemoglobin con=

Survival ﬁwmwl Wto f“&m on 5/20/52
LBS.

WTTL 82,3 3213 66%

5,096 87.8 47,08 0%

Nos, 2 ' E ' '
81% Salmon  G&10 5,806 8,18 2,910 5061 23 o bely L5%
Carcass
15% Beef
. Liver % Diet #3 discontinued on 5/3/52 and fish fed on Diet #4 from

Liver
324 Hog
Li ver

ra

2’}& ?ﬁ’@&m
2L Balt

5,800 8,06 ‘%m C87.3 k2459 63%

Starting 6/26/52 f» Additional Weeks
ng 10/8/52

: s WA ey - =y i E s *
Heo 1 16,0 Lbe, m& 7% 11673 Lbe.
Ei‘b & 3&%&&; aésfv%s y i &;aﬁz@ %% § glg’é{x !’
e ) ' e # 7559 1 i
8 E&@@ a% ; ‘5%&&» . 2};@;;% FS I "
e P st i S . y 3
Hoe 3 "F;iﬁ " {e9% 3@ S




SFEAKER: BRIAN EAHP == WASHINGTON I 3@?&%@&@@%1@? ?ESKERIES

.,

- Dissase mww&ﬁ%a&t b

mzﬂ

potate of Washington Depsrtment of Fi&h&?i
s B

oy

in extensive s survey of our work on ki@ﬁ@y,@iﬁﬁasa has besn complet;

currently in press, The paper deals with studies on kidney disease, start

with the first recogrized outbreak at Kalama i@'l?@é and extending up to re

ey

outbreaks at @iwmw in 1952 and 1953, Findings sve wnmm%d as foll

sccompanied by definits lesions in various organs. A very small &r@ﬁﬁ@@s“ﬁ7

£

diplo=bacillus is always found in iawga nuabers, The disease is called ki&&gyj

el

&3

dige ease becauss ~f the affinity of this bacterium for the kidney, and ﬁ%@

frequency with which characteristic macroscopic l@@&@ﬁw ocour ia thzs or

in silver saluon, The dissase has persisted in stocks of fally@him@@kysalﬁaﬁwff 
i@wgﬁz@ﬁ,ia@@ sea water, ’k”

3. The dissase occurs over a wide range of water %@m@éwa@ur@%ef @i i&w ; k
temperaturss, the disease Q@@@ré in chronie f@mm,gith morbalities @lgwwy& bu@

inevitably, increasing, At higher temperatures mortalities mey resch expl@§$?@ 

by use of &n@iba@@awi al agents, Ums&%igf&giﬂrv results have been @bﬁ&iﬁ@é f%@@
@sl@zw@@h?g on therayy in silver salmon, ,

N ri 1wy disease has been trensmitted by injection @f'@ml@&f@gf@f'%h&
stiologisal agent ard by injection of ma%@riai@ from iﬂf@@@%@’fiﬁha 'I%@fdiﬁgaaé :
has been transmitted to chin noolt, blusback and silver salmon and %@ ?almb@w %%@@wf
Go The disease has been transmitted to chinook and @lm%%@@kmgal&@ﬁ &y,'

feeding of tigwhﬁﬁ from infected fish, It

;M.r

is consid @ﬂgd ﬁu&* this is the normal

Lethod of transmiss

wdin
=
oo
e

in a population of

¥

Eegy
i
je
iy



7« 1he agent, or @?&@% responsible for atr &@ti@n @£ m&ﬁngy iﬁ%&%ﬁ
into a hatchery has not yet besn sstablishsd. The gﬁggxbiAiﬁyygf.& r&l&%ﬁ nship
between the diplo=bacillus of éiﬁn@y dizense and the @ti@l@@i@&lfa@@ﬁt!éf‘ﬁ&ﬁﬁ@ﬁ
disease in dogs and foxes iz suggested, : | |
8¢ As & by=product of this invest ig&ii@mgyﬁmbﬁr@wlmsiﬁ WaB f@umﬁiié'aﬁulé

chinook sslmon migrating from the sea,

Question: Garlick == Could diseass be trém%mit&@@ by gm@hibiéﬁ@ animals?

Answers Earp == Good possibility that dissass is transmitted by am@niui@&% -
animals == also possible from @@p@p@@g@ , =

Q&@@@i@ﬂg Is there any immunity developsd in kidn%y,diSQagg?

Answer: A8 near as kn@wny'th@f@ is no immunity developsd in fishes to the

' disease,
Questiom: Is there an optimun ﬁ@m@@ra%af@ for dﬁ?@l@ﬂm&ﬁ% of disease 1 i&h
Answsy: The disease appears to develop more regéi&y in cold t@mp@?a%mrﬁﬁg

Question: Will aureomyein work as a therapsutic agent?

Answer: - It has rnever been used, but has @@@@ibilimiﬁaé

Guestion: What is the youngést fish that you have ever established the disease
~to be present

newer: Ninety days.

Question: Is salmon viscera considered to bs the most logical source of infec-
‘tien? '

Answer: It is highly likely that if ;& ie transmitted thrangﬁ the feed that

the soures is through £ish produsts besauzs of the %ﬁﬁ§%.a@w$ﬁ refiires
menhs of the bacterda,

i 5
Py

Questicn:  Sinnhuber -- Why cantt you feed penicillim?

Answer: The P.H. of the stomsch destroys the products, ”
Qusstion: Sinrhuber =- Sorstimes kidney disease killc with only smell ruptures oo

& kidney; at other times the fish doss nobt die until the kidney is

L degtroyed; @@y ig thie?

Answar: Earp == Kidney diszease iz techrdsally & ndoponey: gobtuslly 1t in 2
i ; E] : -

septicenisa,

.
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Fridsy, December 5, 1952
SPEAKER: JOHN RAYMER - OREGON GAME COMIISSION

FOOD CONVERSION AT HATGHERIES

The sccomparying chert pictures the performance of hateheries of the Game

Commission in terms of food cenwersion. All values are for reinbow trout amd

«y8lly for a pericd of sixteen months of resring from the time of first

feeding to final relsase of the fish from the hatchery,

The relationship of the variance of conversion to water temperatures is
apparent. The hatcheries whose conversicns do not follow %&@'tém@&r&ﬁax& trend
may net do sc because of a relationship to efficiency or to the resence of

L : ; e :

large amounts of roiled water with resultant food waste,

s
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SFEAKER:

1. An investigation was made of a disease affecting blueback salmon and

+ fingerlinge at the Leavenwerth and Winthrop ststions in 1951. The dis

¢id net infect firngerlings of the chinock salmon, silver galm@mg or cutt h?@&w

Z2¢  The disessze was characterized at the h@%&mﬁlﬁg @f an @&thr&&k hy'a,

&

great increase in its infectious nature, and a resulting increase iﬂ the morta

3 The total mortality in a pepulstion of 800,000 to izhﬁﬁﬁ@ﬁﬁ salmon re

from 11 to 40 per cent, & decrease in the epizootic appeared to follow steri

stion of cleaning equipment. The incidence of the disease decreazsed during summer

menths, and it was suspected thet the higher water temperatures were s favorabl

Lo The disease was produced by material thabt passed thr

: %@&&%%fi&@@ég}lg ,

The infection that was produced in healthy salmon by injestion of sus=

penslons %@ﬁ@ from merib @m@ fish resembled the dis&&gg,&s'i&'gécurr@ﬁ ﬁ&%ﬁy&ﬁkyﬁg" 
during the eplzootic, Some injscted fish developed scolicsie or l@rﬁm@i%¢' 
of the injection ~f salmon with heated materisl were n&g&tiv@$

5¢ The larger fish in & group were attacked firW5ﬁ b@@@m&ﬁﬁ infected whg§ ’”
hey were 1 to 1.% inches in length and sbout 3 m@a@h@ olde

6. Dissased fisgh were Eetﬁafgi@ and often exhibited h@m@w%hagQM arsas a?

in the isthmus, The stomach was dws&@ﬂd@é g%@h a &@lﬁ?

appeared reddened and contained a %&%amyfﬁi?&%%@@lﬁfﬁﬁ

©

fluid often tingsd with bleod. The bil@,&g@@ar@d normal, but ia gr@at§r'Qagﬁ@i§5

W

than ugual. Hyperemic areas frequently were present on tﬁe air bladd ?3 ygfi oneunm,



e

a5 (e

k 4
7o Spinal deformities developed in later stages ‘among some of the fish

that survived the sarly acute stage

8. Experiment

end of a

Cuestion:
hnswer:

Guestion:

Answer:

Qusstion:

Aniswer:

Guestiens

trough that contained sick

- The policy is

of the epizootic,

ai sfect

Bote
€
Bk

on was accomplished by placing healthy fish in one

fish in the upper compsrtment,

EER o me em e e R e ek as | wmow |y e

What agent was used for sterilization of squipment at atation?

Roceal 1 = 2,000,

Are there any survivals and, if so, are they planted?

to destroy allflﬁés infected with a highfdsgfgﬁ
infection of this virus, i , ke

You don't think that the fish exhibiting the &mrvatureé are carriers?
We dontt think so, ‘

Do any other speciss cther than blueback and kokanee contrast this
disease?

Hes



SPEAKER: JOHN HALVER == U, S, FISH AND %E&ﬁﬁg?ﬁ aEEVIQ&

THE QUALITATIVE WATER=SOLUBLE VITAMIN

QUIFEMENT OF G |

Barly sttempts to investigate the vitamin requirements of faah w@we haﬁﬁ@%@M
by the lack of a vitamin=test dist in w%i@h h@ factor or fa@%@rﬁ in %u@sti@
could be adequatsly controlied. MeLlaren @ﬁ 81(1) r@p@rﬁﬁé in 1947 t%at a @zﬁ*
consisting of casein, starch, fish liver oils, crab meal, min@r&ma and v&t&m&%@
would maintain Rainbow Trout for & pericd of tw@nﬁvae%ksﬁ'and ﬁu”tﬁ@? ﬁ%@@§¢@@W
the use of the diet in sstablishing the vitamin ?@quar@ggmﬁﬁ of trout, '4;i&£s
with salmon and continued feeding pericds witﬂ,tfgmt failed to sup@@rﬁ'tﬁeg@
claime (2,3,4). Wolf(5) published a diet which could be us@ﬁ for vitamin work
with pantothenic asid, incsitel, and folic acid but whi@h failed with niscin,
biotin, ascorbic acid, Byss K and E,

Intreductery work outlined the possibility of @limln&@ing th@ & Waﬁ%%&“
factor or factors in previous test dists by supplementing the test diet with folic
acid and Vitamin Bys. Improving the ingredients in the tgsz @iét mnbli@h@ﬁf@g'

Wolf a complete vitamin=test fiet fer Chinook Salmon {Qnﬁ@?;vm@¥a,w

was suceessfully tested for two years on two dif?ﬁf@m@ strains of Chinock 3alm@ﬁk
in carefully controlled water. The growth, m@r@&l*ty food cQQVersi@ﬁgf&gﬁ,
examination for any vitamin=deficlency syndrome wasg @@mpar@d with @r@au@ti@ﬁ
diets, and 3 liver control diet, Sr@wth lagged. behingd pr@da@tlﬁa and liv@r diets
by about 10f but no deficiency syndromas app@ar@d within tﬁsngat y@?i@é@’ Eﬁi&@@w

Ltrout were continued on the dist to date without the a»ye&r&v@s of any ?@wug ig

avie vit&&in deficiency sy@dﬁ@m#@ aftsr 73 ws&m@ on bhe @@mpiate test ﬁigag

The w%i%f scluble vitsmins were gmﬁi@i@ualiy removed £r@m th@ test diet and
groups of young Chinook Salwon fry were fed the varzﬁﬁg vitamin d@fi@;@mt diets
with the results summarized on the fellowing sheets, Tﬁ&'%@%hnigue,ugﬁﬁ was to

continue the deficient diet until 20% of the population b 1ad died, split the

remeining population in half, feed one half the complels test diet, and allow @ﬁ@

other half to contimue on the deficient dist until death of that narsistia
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VITAMIN DEFICIENCY SYNDROMES

Descrived in literature, QObserved, Q&aﬁlti@za; observations)
VITAMIN | DEFICIENCY SYNDROMES
Thiamine : Poor sppetite, impaired CHO m&tﬁb@1§5m$ ?jf&Wﬁ acid
accumulstion iﬁ'iiﬁgugag sscending syn
assay O.lmegm/gu. | peripheral n@m}i@i5§ muscle atro)

peripheral nerve fibers, brain lesi

gensralired o _dnstability =

3

angular stom

formation, (styrated constrichtion abdominal wall, dark

discoloration, loss of appetite,)

Symmetrical ﬁ@?ﬁﬁ%@&iﬁs dermsl lesions, cheilesls, hypo

ehromic ansmis, @x@%&@iv& &@ osition of iren pigment in

R | 4
rise in serum iron conbant,

peritonsal @avz%v serus fluid colorless, spasti ¢ cont

in circies ﬁf,aﬁaﬁg@féiygﬁﬁi

th rigor mortic occurs very E&ﬁéﬁf



assay 0,5=0,7mogs/gm

Che

Pantothenic acd

sssay O.2hmegm/gm.

Bietin

he i

B

in scute stages prior to ﬁ@&%hff’m*

%%fﬁyﬁy &p&m blue=

green color slong back, 1&3 motic
viclently flex

ém@r@xi&§ buesal

neurclogical lesic

extensive dilation of

fatty infiltration of 1

liver, @u?bnﬁﬁgﬁ g&ing g@a&n@§$g

Jerky or difficult m@ti nﬁ {@ﬁ%ﬁﬁ@h aad @@1@& £illed

a

with colorless fluid, lish lethargi@ u%/%QV&,musﬁiﬁ
spasms vwhile apparently resting).

Spectacle alopecia, gensralized scaling and dermetitis,

diarrhes, diffuse hyperemia of intestine, disturbed gait,

prostration, myelin degeneration of p@riph@ral'n@rvsﬁg =

cellular atroghy, n@@rﬂsﬁgAandﬂ&a&rrzna;{typi@&z 1 bhed

gill filaments, flax&ﬁ'@§@r@1as “mnmpyfapp%aran@@%g gizls'

coversd with exudate, no appetite, sluggish, lethargic).

5

Alopscia in mice, circumocular alopecis in rsts, low

rowth, nutritional @nc@phsl@mﬁla@igg

(dark ¢ cl@yatz@n$ no appetite g~?«xf st fish

die, sto

1 bleated and filled with ﬁmﬁig&s&e& food)o
Seberrheic skin diﬁ@&@@; gegafalized'@ryth@ma ard elopecia
eircumocular alopecla, scaly dermstitis, abnormal humped

2,3@

fibers and increass in’s&?@@l@&&&;

ne growth, {(dark coloration, swim on %iﬁ%g and in cirelss,

soxme ppastic comvulsions 3&33 sf&&r to

fish most affected, low ﬁb,&nd'fﬁﬁ*a%%h @@m@ i?&gﬁ@ﬁ@&ﬁi@ﬁ}@



8588y l.2mcgm/gm.

vi’» &ﬁ;ﬁ,ﬁ E}}E’g

agsay 0.C05megm/gm,

assay O,10megm/gm.

Choline

assay leOmegm/gnm,

Megaloblastic eryihropoiesis, nm ritional o w@§@pi&g

recephslas, i@f&wmti@n @¢ a§13@n§ %@ﬁ?@%

intersposed with comnleions w

to d@¢%wg {fragil ty @f @&uﬁ&& fiﬂg d&rk @@l@r&%i@ﬁm

low Ho and TBO bnt not as 1@% as in g@a@r&liz@d &@&@@
- ] ’

o7
i

anemia ),

?@fﬁi@i@@ﬁ'&ﬁ%ﬁﬁﬁg macrecytic &m@mﬁag sprue, &@w or
pocr growbth in wh&lﬁren ana m&@r@@yg%a¢$ms$ ig@@r &F?§§§@
@rraﬁg@ Hb and mBQ gensra&ly low nesar @@ﬁ@hg §arg colore

ation, some fragmentation of @f§Lﬂ§®@§t$g)@

Alopscia in r&t@faadigagr growth for @ﬁiake No gr@?%ﬁi,

for some microorganiems. (No abnormel indications in
groawth, appetite, m@rﬁality$ bi@@@; or p@ﬁﬁfm@rb&ﬁ: 

examinations),

Fatty infiltration @fyiiv@rg necrosis and @@arring; long

yyrmwarﬁmhin tims, eslevated serum phosphatase, n@m@mygag@

of peripheral cortical vessels and necresis of rgmal,
tubular @@iwh@liumg mottled r@édiﬁh kidnﬁyg h@mﬁyr@ageg

in eyes, i@a§®¢q@w@&5 }7*§”fQG@V@@n§ﬂrﬁi©ﬁ% ia@ h@@@wyhag@

fourd, scme indications of fatty livers, very poor growth,
mortalities in&i@aﬁa’n@@esaazy fg?,grawth but not for

survival),

Seurvy, capillary fragility, delayed healing of wounds,
immature fibreblastic Q?ﬂlifﬁ?&ﬁi@ﬂg failure of ostec
blasts to form ﬁs@amﬁég (E@'&ba@?mai'indi@aﬁi@nsfiﬁ growth,

app@ﬁiﬁ@; mortslity, blood, or p@ﬁt-ﬁér%@m @E&ﬁﬁﬁ&%ﬁ@%&}e



Pantothenic agid

Bletin

Luegtion:
Answer:

uestion:

Answer:

=33~
SUMMLRY OF QUALITATIVE RE ”h& 18 OF @ég&é

(_REQUIRED

g.s%;@ﬁﬁi,

Felic scid  p=Amino

Vitamin By o

s omaoER owr WS SR SR &S @ B BR 9D W R ose o m e s

Burrows = After severs clubbing of the Ms iﬂ p@m@%?z@nm e«a@iﬁ

deficiency, will the fish recover?

Halver == HNo,, nob 1T proceeded teoo far,

Cleaver —- Are these all water soluble vitamins?
Yes. |

Is nizcin deficiency a swollen gill?
Ko, {%ﬁa didntt find any such evidence such as we é;ia in pantothenic .

acid d@fi@igmy. | ’

Halver == Choline deficiency showed up in s very Emfg giﬁm“ m@@‘;ﬁ%@wfg
ency to oscur in most diets. . .
The fish having deficiencies exhibit & g@a&%@r grmfth m@a m’ma m
deficiency is removed than the nomz& @@gf@ml fish‘?

This is not an zbnormal situstion == when mst@mtim of th@ @m m
made the animel takes off rapidly in gmw%h m@s&

all vmamizz deficienciss,
Ig chold m wober soliblas?

not puch chance for such defisd

This @@'@mﬂg in @@%‘& .

i
*

Yes, all these vitamine are water salab&@ E , ,
Isn't the fact that ascorbic acid is not reguired, contrary to itiﬁi&mwﬁ
work? ' o .
Yoz, but she was working with

in the matter,




* SPEAKER: E. ﬂmmz@;@ww

SUMMARY OF FEEDING TRIALS = 1952

Fish and Wildlife 5@?@3&‘

Selmon=(ul tural Laboratory

3;“

Entiat, Washington

The Eﬁﬁﬂ f@@ﬁi@g trisls at the Entiat Salme

=(ulturcel lLaborstory consisted
of two = Ueweck experiments, one using fiﬁ@@rli@gy&lu@h@@% salmoen, the @th@?

using fingeriing chinook salmon. The methods were those of previous years.

The results of the first experimert are consclidated in Table 1, This L
sxperiment consisted of two parts, mesl teste and practical &i@t teste. In §%§” 
meal tests, an attempt was made to ﬁﬁ@@rmim@ the cause of high m@rtéiiti@a_~ ’
encountersd vhen feeding dry mesl d uring cold=water phases. In %ﬁéiﬁi@ﬁg f@@?i
m@al$g all commersially eveilable, wors ﬂ@&p&r@@ wiﬁﬁ the va@@m&wﬁrlﬁ§ salmon
viscera meal used in this laborstcry.

A @@riﬁ@ of substitutions in the @&anﬂarﬂ diet and & series nti&i@&n@
helf viscers and haif mest comprised the praa%i@&l ﬁi@% tests, Tn@j@@mm@ﬁly
accepted 100 per cent beef liver @@ﬁ%rgl,iﬁi@§ 1) was included; it was @Xﬁ&@éﬁé"

in growth by all of the test dists,

The m@&i toxdeity ﬁ@Sﬁ@ ?@gﬁ@@@mﬁ@é am attenpt to @@%@ymim@ the @&&@&,@ﬁf/
the mortslity when m@ala were added during the cold=water phase. E%~h&@ been
assumed thet the vitamine in the mesl migﬁ@ not. be available to, or utﬁlﬁﬁeﬁ hﬁg
the fish in cold water, This assumption was tested by ﬁ@@axng va@u@Ma&riaﬁ $$$m@g ‘

viscers meal at the 10 per cent level, ﬁ*r@””i@@ with the major v%%&ﬁimﬁ {Eigﬁ %§$,~.,

For comparison, Diet 3 contained 10 per cent meal without f@@w&fi@a@i@m& %hii@

Diet 5 had unfortified meal at 5 per cent. &3& were prepared fram %h@'g&m@ 




a0 91%¢ e wﬁ&mﬁw 5 S QM@%&M eous ﬁﬁ@ o
Loy : - : , : w,m auq mﬁ Zg&xwmﬂ @a@@ﬁ
BB A0 S ) 444 L7 B T B <0 G T o
@aﬁﬂmg %x
ﬁn@% : . JeATT JoH
- e e S , : & oTT P 3 | mwam, 9
T T S ) SRR L S 518 &9°L Boe'or | st % —Yeou GOATES
s e e oy Moy o S glere CBJ08TA UOWTES
g1 uesTds 3oy
¥r°Te : JBATT FoH
e 5 : | TorS g s.mgﬁ. w@@m [
o R 4 B — T e T ol i
: : ; , o , . o TROW UOWTES
: ¥0°0¢ BIDDETL UOWES
s 90°0¢  useyds oy
, 900 - JIeATT dol
, ¥0°02 S JeATT Jeeg i
VG B°TT €% AL T R0T - [eou UDWTes
* %0°0¢ BIBOETA UOWTES
, - qocR useds oy
, , Y0°02 : JeATT JOoH
- | : 0 02 o JIeaTT Jeeg 4
B %t 2ot 4 R 4 R A B 418531 T 5 leom uou(e
o , Fyad1s bagogTa UowTES
et ugerde Soy
€Ty JeatT Soy
| gE LT Xmm Jeaty wmwm, (4
0N A S A A T 5°¢ el €0°9 0655 't 001 T6RTT Jooa L
WO ITHRG , _ WoT5 FLUELGE oA R R
fouetotyeq ~psodma) ,
sfwauasie]
°d %% Jm “syesh 21 %ﬁﬁw J0F @wﬁ@@ qeTd 962t %Mgm @m %%ﬁm TETATUT - *%D Q0¢  rydnoay asd UETOM TRTITUL
°d 98T Segwi T 987 Jo7 eBetsayisanjeasdue], *an LE® USTA Jed @%m@ sFereAy TRIJTUT USTH 19T sulnoay Jed gsquny Tey4T0l
T oTG0L == 20T = HORIVE L vead HIIM G1viig TNIqTas




| H0°C $T°E e 726 *eap Lz

| ~teu jueroTA Bup e L e e
=aeyyme ewog fumpy G°CT ETRT g% meL ) fise . te0°¢ /5 Teew uouwmeg
~ -arImbe jo ssop i E Suandana e gt BIOOSTA UOUTEG
 BUTIIqTuXe ewos o e | N g ~ Buny gesg
 fseoTysTT 2 eeM | o | SXeeM 4T JO PUS 98 POTUTIUCLSTP 99T 00 %%z 00 Jeayy Poy
 f30700 Uy Waeq L i Fal , SN e g wﬁ%@m 1T

SO 8%21  C°ft 8¢ 8% W9°W | z8°t | 19e°WT  1%6°% 5 reew TORTeS

, , A . : m@amw @&3@? uowTeg

gz %z Suny yeeg

®m'Te Jeaty FoH
¥z § JeaTy Jeed  O1

O Ve “Teg SJBTITISTd
: gheee VISDETA UOWTRES
s - uwestds oy
,ﬁemﬂw AT %gaﬁm %ﬁm . .
2T g JdeslT Jeod 6

&SN ECT 9t Tz A ARNERE - R AL S /4 o) N7 A o S B e 1895

m : STA uowles
ﬁ&w useTds 3oy
gecze ; ZBATT ol

. ®'gg S JeAT Jeeg @

B [AE I % ¢ &'z 9L  ¢t% TS AT S ST 4 \B@mﬁ%ﬁ EEEm]
: . : . ereee BIBDSTA UOWTET
i A © . usayds Soy
oy v el Ak ; 48ATT SOH
: e P g @gﬁ w%m, L

. We) J8d . sBequenasy

ECEHAG

PERUTII00 = T STaeL

~9€=




*g3usuod 59 ﬁﬁ@ﬁmﬂg @ﬁ 3O yowme Ul %ﬁw%@% Teuorqaodord Futpuodesiios w ﬁ,ws
g@% @%ﬁ o9 w@@@m geM Twem Jo ¢0T potaed M@@%maﬂ 3817 6U3 JO pue &g ﬁ xm

ﬁo.@m& Jo. wﬁﬁm @@ﬁ Jod swexd z Jo @@& aly 3% @@wﬂm ﬁ.ﬁm xsm

&Qe &w 630 226 839 @Mm I16A8T 6oUSPIJUCO
e L , | , 4G o4y 9B ©oUSISIITP 8RR
guay - ca%r %y §°2 6%z  ¢TEOT B8 ,@Mmmmﬁ_ @maﬂm D %@ Tesw %&wmm ,
. 20°62 : wﬁwﬁ w@m,m :
, §0°52 g  IqTTEH éJf 8T
3:@%%_.@&.,,ﬁ&www_wa, ; 4
=up $peTiless usyM
OTSTNANGT SNOAISU
%@m@ﬁw SuTasgzns
smpe fumraqyyrnbe o :
Jo §s07 Fuyirayee U€T Gz 6°,, §*9¢0%¢ 0°05 RISOSTA UOWTRS -
gwoe fgsoyqeTy puw 9062 funy Jeog
seen $I0700 UT Ie( sReeM g1 JO Pue 38 PENUTIUOOETP 48T( ¥0°6Z ¢ Bupazsy Rt
suoy $°CT  $°€T Lz 52 6°9  88°¢  BUL'MT  8OC°E /Z Tesu uoureg
_ ¥0°08 VIS TA UOWTEY
- Y0°6z Suny yeeq :
- %0°62 §  aBATT mﬁ £1
SUON Lozt - g%et L'g 9% 66°¢  T1°¢ 688°MT  920°¢€ /z Teea uowTes
¥ ee w&m@@@, TOWTES
$2°ZT funy Jeed
N Yo °eT Jdeayry dey
¥ e § ATTeH *L°Y et
T TR gdAS R N S T T O WA QW A WA mmﬁ goheaodaon 581d 401
fousyoyyea  © POOTH GOTEABAC) KATTe3a00 §uean Uy °4p vesy  =peodwor |
- °Ym Q0T/8 quen J8d amg.ﬁmﬁ@m
© utgotTBowmed V

PTETII00 = T STAEL

%WM‘E




’;3{3&

meabviscors base as the standard ‘iﬁzina’g&c}é control diet (Diet 2), c@a@@seﬁ: of 22,2

per cent each of beef liver, hog liver and hog spleen and 33.% per cent of salmon

#

viscera. ' st , /

Mortalities were significantly different between the nonemeal (Diet ’3’} and
the 10 per cent meal diet éﬁm'@ 3)e There were no differences in morbalities
among diets that included vitamin supp?.ememed mesal (Biet i), 5 per cent meal
{(Diet 5) and no meal (Dist 2). The result was aramgs of m@ﬁsalitiﬁs that did not
differ from each other except at the extremes of the range, Diets 2 and 3,

The mean weigma of tfha t&m 1@ per cam; mezai diets were not different from
azm other; both exceedsd the 5 per cent msal and the non=-mesl dieis by 2 signie
fiecant figure, An advantage over the nmnf-mal diet was derived from the vitamine
supplemented meal: & smﬁfiﬁan@y greater growth with no greater mortelity. The

vitemin supplement (the Becomplex) used in the 1951 trials produced more growth
and greater mortality than the nonemeal aiam The vitamin supplém&nt (B complex,
G and a1l of the fab soluble vitamins) used in the 1952 trials prodused more
growbh without an increase in mortality. Apparently the additional vitamins

used
in 1952 contained & factor which prevented an increase in mortalitys

Diets 3 and I were discontinued at the ond of the coldewater phases Diet 5
was c@minuedf at the 5 per cent level whii.;f‘j.a Diet 2 received 10 per cent m@a;z
during the warmewater phases A @@mpaﬁéan was thus obtainsd between a dist
inclading 5 per cent neal for 2l weeks and a diet containing no meal for 12 weeks
(cold temperatures) followed by 10 per cent meal f@r’ 12 weeks (warm temperatures).
Mortalities wers not significan‘tly &ifferer;% a%i@he end of elther the 12@%@&%&: or

2li~wesk periods Although Diet § had a somewhat higher mean weight at the end of

12 weeks, the relative positions were reversed in 2l weeks with n{j significant
difference, No advantage waes determined for feeding 5 per cent meal at all

emperatures,

Veal Evaluationss

The moal used in warm=waler feeﬁingi at this laboratory exceeds all @ﬁmﬁ




i i

{Diet ) and wheat middlings (piet 7) were ini‘ariarg On the ather hanﬁ,g

. meazn welzhts than previously.

salmon meals tested for growth potentisl, but it is not m’aﬁab},e m t%ze m:z'kst@ .

Four other meals were tested in the search for &M@mi@ meal 05‘ a cmpara

growth potential, Thesse were whals meal, wheat mdﬂmgsg seai mal an
solubles, They were included in Diets 6, 7, 8 and 9, mspecﬁimly;

water phasee Compared with vacwmedried salmon viscera meal (Eie‘f; 2} »

mesl (Diet B) and distiller®s solubles (Diet 9) were, on the ;wera}l,as :
galmon viscera meal and arei%@ be recomendeds |

Practical Habchery Dietss

Diet 2, the standard production control; sezved as the cantml f@r b’
series of practical dists, and all diets had 10 per cant of vaeuwmﬁﬁad
viscera meal imluded during the warmewater phase, |

The first series consisted of substitutions in the &

the more expensive products. Diet 10, with h@fv spiam replaeeé by ‘beaf
a success in 1951 and served here as a base for further sabsti%‘ati@nsé',,,, T
liver was replaced in Diets 11 and 12 by ’herring; end awﬁm@%ﬁa& ha}.ﬁm
At 2l weeks the mean weight of Diet 10 was less than that of Eie%*'z
Dist 10 produced good growth and conversion. This may in part be at%riyf te
the use of spleen ﬁ@‘ﬁ trimmed of fat, causing ﬁie%; 2 ’b@ have pmparﬁiam

At 12 weeks Diets 11 and 12 were similar im migh‘b to Diets 2 aﬂd :
11, however, exceeded Diet 10 in mortality. At the end of 3;3;. waaksy ma
became excessive and Diet 11 (with herring) was diacmﬁim&d. .fs:t 22; ’saae
mean weizht of Diet 12 was significantly lower than Eie‘%; 2 b'a’t mr to Die

The second series of practical diets was based on another cmﬂaimtiaﬁ
in 1951s hog liver and beef lung 25 per cent each, salmon Viseera 50 per
13}, Dists 14 and 15 were variations in which hewm aad arrwnmthad
replaced hog liver, The herring dist was ﬁsco&tm@daﬁar 12 weeks:dﬂ



e

.
m}_};@m L '.#‘ X

' heavy mortality.

A% 2l weeks a difference existed between Diets 137 and 15 and beﬁman 1.‘5 énd o
2o Although Diet 15, with halibut, pr@émed less Wh %%mn the 'ww:
control (Diet 2), the diet c@xx‘%&in@d no liver or sp‘lma and s‘%m mﬁgww %}m

 series conbrol, Diet 13,

Since first tested as a single camponent in 1951, arrowstoothed halibut has
consistently produced good growth without anemis in each combination tested, As

@ result of the 1952 trials, two diets (12 and 13) containing arvow-toothed

halibut can be recommendeds s
Two diets contained herring, one at 22,5 per cent and the other at 25 per

- cents Heither diet contained beef liver; the second ieentaﬁ.ned no livaré ‘%zh@

1951 trials, herring fed alone pmducad emellent gmw‘bh 'Lmt a*;; the end o;i‘ 12
woeks symptoms of thiamine deficiency were present, m fad iﬁ cm:ﬁsinatim ':-:*%‘bh

1O per cent liver as a substitute for splaen 4in ths stanaard diet, no daﬁ.c&emy -

appearede In ths 1952 trials, herring (221&21 per een%} was cormbined ﬁii}h hmﬁ }i?’eﬁ#,
(22,2 per cent) beef lung (22,2 per eaz;t) and salmon viscera (334 per cent) and ,

 the deficiency symptoms appeared, Thesé sympﬁm also appeared in Eiet,iﬁ;;

{herring 25 per cent, beef lung 25 per cent and salmon visééra 50 per cent) and
the dist was discontimied 2 weeks earlier than Diet 11. The 1951 dlet contained

, LO per cent liver (‘::eef and hog), Diet 11 cmtained 2242 :pazf' cent hog liver and o

22,2 per cent beef lung, Diet 1L contained no liver although it had 25 per cent

beef lung which had adequately replaced liver iﬁ aﬁier éie’%s‘  The appafarame ﬁ@f

thiamine deficiemy symptcsma were correlated with the reduced smounts of lim ami
L0 per cent liver seems t@ havs been adequa‘m cjcvaraga to @mmm@ the tmmm :

deficiency of the herring.

izmsozz FINGERLING DIETS

E.’n 1?5’1; chinook salmon fingrling& were used as test agﬁmg@ for ’?«:«ha f&rﬁ‘h

time at the SalmoneCultwral Lab@m%@ﬁ:% In these trials, the standard bzuaba



alils ’ .
diet was found adequate i’@r‘ chinooks, although expsriencs in th@ varims de '
Coules Stations had not indfcated thise / - f .

E‘@? the 1952 trials, ths blusback diet (31«(‘})’ was again fed as well as the |

standard chinook ration of ome=third each of beef liver, h@g li%fg salmon ?’igggm -

¢t LaC)e Tsing some of the substitutions in the blueback diet that proved of
walue in the 1951 blueback tests, Diet 2=0 had spleen replaced by 1@@% w&ﬂ@ , ’

Diet 3=C had spleen replaced by herring, ,

The results were similar to the 1951 trials in %hat m': ansmia dev&l@e& in
chinook fed the blusback ration, (Diet E,«v} and they eamparad m weﬁ.gh% with fiﬁiz
fed the chinook ration (Diet Le0)e Iung substituted for spleen (Diet 2<C) and
herring substituted for spleen (Diet 3=C) were as good as Biet 3@@% When e@mﬁaz*aﬁ ' |
with Diet 1«0, Diet 2=C produced a sigaifieanﬂy lower gmthg met 30 iha ':"; .
for splsen) was as good as 1=C, Confimming the 1951 experiment xﬁ%ﬁz blﬁaba@k

salmon, no thiamine defi@iemy developed i th,s ra’cima wm.ch méiuded hem*ing (Bﬁ% '
3+, - ‘
Two more diets that gave good growth in the 1951 %estsf,wiﬁh Elueb,ae:k;s were :
tested on the chinookse These were Diets 50 {h@g,live;: '50 per ‘s;ceza% selmon
viscera 50 per cent) and 6=C (hog liver 25 per cent, beef }m}g 25 per cent and -
salmon viscera 50 per cent), both comparable to Diet hwﬁg ’I"*zere was a &igmiﬁ’i@aﬁ%
difference between 1=C and 5«C, and 1<C and 6»»@ This is iﬁ aee@rd %it%g the k
resulis of the blueback dist tests this year where me‘% 13 (sm as éwﬁ} was m%
as g@@d as the production controle \1

Soiily
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Answar:

Question:

Answer:

mg'g Zm

Cleaver == Were thess paired sxperiments and, if so, what was the

o

variation in the pairs?

Analyses of variances was made,

Ped Johnson == Do these experiments m«@mﬁim ym pmvim:xs cgnm%i@zzl , ;;  :

that you can't feed meals at low mﬂp@mtms‘? :
@@nwzﬁl}y speaking, yes.
H&&%r == 15 10% msal %m most @Eﬁ@i@ﬁt level?

Burrows = We tried 2@% but that increased l@@sss and mm‘m t@ c&m@

anemia. We might try graduated m@mt@ hst-w@@n 10% am% 20%.
Garlick == Awre hog and beef livers ;%smha&g&ﬁbﬁ.&?

Burrows == Ho,



- Question: Emksr we TAA Tou @@t&bli@h a @z*i%sicai t@mmaramm f@r celumnam

bl

SPEAKER: HARLAN E. JOHNSON — U,S. FISH AND WELDLIFE SERVICE -

S of Experiments at the ‘:J;@@mna

The Dorena Dam @cmwmw&l L&bw&mwy ma @p@r&t@& ‘:3:; t.h@ Ue S¢ F:ish_

Wildlife Service fmm September, 1950, to November, 1952, ’?h@ primary a@js@@ gg 'V

the mbwa@@m was to demmim if it were p@@ﬁi@l@ to mmh&t@ ha%@h azad mm\

egge and i”mg@rlmgs of spring and fall chinook salmon, aﬁmr salmag @ﬁ‘ﬁ}%ﬁrm, ‘

trout, and rainbos trout.in the impounded water from Dorena Reservoir. The -

- hatchery water for thess experiments was ebminad. fmm im”*a&ﬂs located at thm@ -

' ;?.e%i.g in the reservolr.

The follewing are the tentative conclusions drawn from the water analysis

data and the results of the hatchery experiments:
1, Dorena Reservolr water contains no toxic substance in high exa@ughﬁ@m%na :
tration to be harmful to salmon ér trout, | o / .
2. Water from the lower levels of the reservolr was deficient in dwaohed ”

m@g@n during part of the summer and f£all and aemf@im was necessary m make ii;

suitable for hatchery use,

3e aemt@d water from the lower h&m‘wry intaks wag m@itable for mamﬁg , |

fingerlings of all species included in the @mrmm% Thls w&&@y was &ls@ e

3atisfactmry for the incubation of eges @f silver salmmg cumhm&& tx’mﬁ s and -

rainbow trout.

Le All water supplies avallable were m@ wam for ﬁatigfac%wy in@ubs. ’\
of spring and fall chincock salmon eggs, Tif'zm mter wWasg saxmgle for suaé:e usss

when cooled to belor 55° F

5. Columnaris caused high mortalities of fingerling s&lm@ﬁ and ‘%mu‘t@f'rgé’ ed

in water with temperatures over 65° F, for extended pericds. The diéséamf’ﬁ%;sé. ,j -

partially controlled by trestments with sulfamerazine.

gwmwmu,mum

?mssmz*z J@haa@n == Not exactly, bubt you can get it at 60° mg ﬁmr d@@szx:
to be @5” Fo '




| conference room in Portland, Oregon. Fred Eleavar& @f the Gxﬁgon Eish

I have no prepared material and express only same
DU Program ﬁ@tin@ that our over-all feeding ﬁ@@&§®$g §gp
the digﬁﬁ‘éaagisﬁsd of meat products and the balance figﬁ_
tion of besl liver has been reduced to 7% as compared ﬁoiﬁetﬁér tﬁa§, %
HANY YSars ago. ’ :;  . ‘ ’

In regard to the use of ﬁaliﬂtss my im@rea@i@n has b@en thaﬁ the @@mm@yalaik f 
pellet provided by the Head Tids Fish Feed u@m@any cf ﬁains app@&y@é ﬁe haﬁa @Gﬁw 
siderable merit, The Game Department has used thes@ paﬁlgis at twm h&t@h@rﬁga -
and the rearing program at these stations has he@a @m@arablazio £ish;rsa?§ﬁ on
our wet diet, ‘ e 'A“  , o

Wt pellets, as doveloped at the Vancouver Station u&iﬁg 55% ffisa zmz, am
the balance some raw fish such as salmon garaas%@a@ is still being uﬁ@@ thﬁ

success., Expansion of the wet pellet program is b&lﬁg hald back %@a&uae of tﬁe - -

 lack of suitable grinding equipment to make th@ ?@ll@te,’,

During the year no experimental work was carried on in the way of controlled
dists,

W e aw am s ms G e mees  amwe

Question: Donaldson == Is the Vanaguvar station the sﬂ&y ﬂﬁ& uglng th@ s@fﬁ :

pellets?

Answars Milisnbach =« Yas,

A short b@giﬁ@s@ dis&asgian was conducted and it was éﬁ@ié%d thaﬁ th@’msx@am&@%ixg

of the nubtritional conference would be held in the Qreg@n Stata Gaagj?

was selscted as chairman for the 1953 meeting.

MEETING ADJOURNED



~ ROSTER OF 1
CONFERENCE HE

'HOSE IN ATTENDANCE AT THE FISH NUTRIT i@ii :
LD IN THE U. OF W. FISHERIES CENTER/ON DEC, z; &5

NAME

QRGANIZATION REPRESENTED I

Fo Cleaver
Ernie Jeffries
Irving French

Jim Wood

Wallace ¥, Hublou

Buss Sinphubsr

Dent Do Hansler

Paul R, Olson

lauren R, Donszldson

John R, Donsldson

Bruce B, Canm

L. Re Garlick
He Eo Johnoon
Be Es Burrows

He ’ We Newman

Dawid Do Palmer

ﬂiwbm Eo Abkinson

John Coates
Ro Re Rucker
Se W, Watoon
Ted Persy

GLiff Burney

John E, Halver

& 1len Demorest

!

Don J @mg@p@ Seattle

|
i
¥

Oregon Fish Commission

5 #t "
] # [
8 o #
it n : i

Seafoods Lﬁ&beg‘ 0.8.C.
Oregon Game Commission

Us of We, School of Fisheries

Applied Fisheries Lab., U. of We

w 9 0 ot

University of Washington

Uo So Fish & Wildlife Service

o # # : "o
# ﬁéy " it
s ns “ S
i 1 i "
9 1 sa : w
ms o g? i
i ] i 5
w o 2 g
i E 1 ]
p # "o ' m
] B ® B
i o w o

Wash, Departuent of Fisheries

it it 4% R

Clackamss, Oregon

Portland, Oregon

Portland, @ﬁ*@sg@g'
@@éiﬁdg@g @mg@gi
Portland, C%@g@n
hstoria, Oregon

Portland, @“@sz@@

'@mi%rsmy of W&shmgmﬁ .

Seattle 5;, h‘”mmagmﬁ

" i .
Fisheries Center, ﬁ@@%i@
Carson, %ia@hmgtm .
Portland, QOregon:
Cottage Grove, '@f@gmﬁ
Entiat, E@a&hing%m

Entiat, Washington

Entiat, Washington
Seattle, w&shmgmﬁ -
Fisheries @@nmw m&‘@
Fisheries Center, -:;»@@é
Fisheries Center, Sea

Portland, Oregon

Seattle, Washingto
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