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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
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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&%@




e

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
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