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; TRESH WATER MUSSELS AS A FISH FGOD.

By I, Lypsen,

: Comstock Park, Hickigen,

During the Ume when the price of lver, ele, was

i : prohibitive for feeding fish, we began the search for a substi

We found lons of fresh-water clum meats SO Lo W

© our rivers in Michivan, so comeeived the flen of wshne thes for
i el food. Some of the fresh mear was faken 1o our hivtehorios
| and pround up and the adult fuh secined to ke fovery readily,
i but it was mnpoessible o get the fresh meal fine enonph Tor gur
; fry and fingedings.
w resh olam meats do not keep for any Iength of time, sl the
E scason for collecting them covers only a fow motihs in the sunmner,
’ so we attempled to devise a way to preserve the meats for leeding
| throughout the year. Drying scems to be the only moethod

At first we dried a few of them in the sun, which iy o very sue-
cosshul way, providing you do not have cloudy or ratny weitler,
; tnowhich ease the clims will sour very shortly and e unlit for
feoding.  Several experiments ard methods were teied, but the
most practical and ceconomical Adricr and one that can be moved 1o
! any point along the stream whore the elams are collected, 35 a

boxdike arranpement 3 or 4 feel square, asd 5 or 6 feat n heipht,

fitted with trays made of quarter inch galvanized wire.  These

are Biled with clams and set dircetly one above the other.  An
‘ old-fashioned box stove is put in the hottom and fired with wood
or coal, or refuse picked up along the stream. In this way the
i

_g clams are dricd in nice condition in about 20 hours. These clamws,
: when thoroughly dried and stored away, will keep indefimitely.
] have some here on exhibition that were dried in 1916, By

) placing them in warm water, they will return to their natural

size in aboul 15 hours.

‘ The next problem was to get the clams fine enou gh for our small

{ fish and prinding scemed to be the only method,  After some

i expoeriments we found they could he pround upy inlo anice meak, )

i This meal when put into hot waler swells up very qusickly, and ;
a very little of it makes a large amount of food, and it is fine

enough to feed to the smallest fry.
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Other cxperiments were then tried in repard Lo feeding the
meal o oor aduit fsh, This we gecomplished by making o Lhu,l{
o osimilar to oo corn-nend mash, simply by stiering the men

s

1
Lowly until the mush was as thick as 6 could

S0 iy to enol and ‘j](.!i‘: T

coarrbding machine o oo press, willh holes v it the size

;
e Tocad epiirel e locedd cae Uarongh the press or erinder

deopctases. e Tt oo adult Gsh \\,m;hf take this o

Howerrn

pvend desl more resdily than they did the ground up clams.

)
LEDUCING THE DRATI RATE AMONG OUR STOCK FISIL

During the summer of IDIR and 1019, cam meal was the
anly Toexd used to feed all of our fish at the Mill Creele Station,
aand the detht rate has been reduced to a mintmum. Not enough
fish died in 1919 to justily us in keeping a record of than,  Prior
to 1918 the death rate among our stock fish, such asg hass, blue-
gills and perch, was always about 25%. TFrom the Drayton
Plains Hatchery, in Michigan, comes the following report:

T have lost less than 209 of my blue-gill breeders this scason,
where overy scason belore we have lost 709 and 1 firmly helieve
that it s a1 due to elnm meal diet. We have fed it almost clear
o both the birpe and small Gshy and they have cortainly done well
o it T Lo Beass, Overeer”?

AL A Creele Station this scason 9,000 blue-gitls and 57,000
perch were raised to the fingerling stage.  The last of these were
distributed on October 4th, when they ranged from 114 to 5
inches in length, A first they were fed five times a day, but later
only one feeding was given cach day.

CLAM MEAL AS A NATURAL FISH-FOOD PRODUCER,

During the season of 1918, when our ponds were drawn down
and being cleaned, 1 scattered about 25 pounds of clam meal
aroundd the shores of one pond.  Several days after the ponds were
re-filled with water, I noticed large quantities of crustacea, which
secived 1o e more abundant in this particular pond, Whether
this wan due to the clam meal, of course, we do not know,

Dhuring the scason of 191, this experiment was carried Tarther,
part of our ponds were treated and the others were not. The
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restlt seemed amnzing, as Whouph (hore wag bwice as much natarnl

v othis
natural food supply 45 bercased, or shuply {od By this wenl, 20
matler, T think, for scienen Lo decide.

food in the ponds treated as 0 these nos breaded. Whisibe

These are only some facts that have heen discovercd and joticed
down to get mlommation and provele a discussion. Scveral tons
of this foed has been sold by Comstock Park Fish Food Company,
and possibly some of the men that have been nsing it are prosent
ai this mecting. I so, T would apprediate hoaring what suceess
they have had, how the meal has heen prepared for use, cte.

The Wistar Institute of Anatomy and Biology, of Philadelphia,
Pa., seems to be having great success in feeding it to their colony
of white rats.  They claim that their death rate has not only been
reduced, but that their Hitders have heen inereased.,

Iiscussion.

Mz, Geo. H. Granay, of Massachusetts: [ would jike to ask Mr. Lydell
if he ever {ed this meal to trout or sakmon.

Mr. LyperL: I have not had oceasion to feed it to brook trout. We fed
it exelusively to chinook salmon one senson until they were about six inches
in length. They did better chan on liver and there were only thirteen
deaths among 600 fish in one small poned,

A Memper: What is the difference hetween the cost of Hver and this
prepatation?

M. Lypren: T eannot say exactly, but this meal costs aboul ten cenis
a pound and we feed fess than onc-thivd as vueh of iU as we woukd of the
liver. Besides we ean rear the fish better on it

M, Granay: To what other Gsh can it be fod?

Mu, Lyprni: We have fed this food
pereh and larpoe- and smaibamouth black

Husively for two years to yellow
HELS

The mussels are shipped Lo us from the hatlon [netories. After they ace
dricd they are stored in that condition. When we want them for food we
put them in the dryer and then run them through the grinder, which is
connected with a gasoline engine.

Mu. Guanax: s there any Bmit Lo the amount wa can get?

Mu. Lvowuni: 1 should Judge that we conld have secured forty or fifty
tons within thirty miles of Grand Rapids.

BMr. Granam: What s Lhe maswe of the company and are they new
sellingr the meat?

Muo Lyvpren: The Comstock Parle Fish Food Company ts preporing

now 1o handle the meal in a commereinl way. (Mr, Lydell then exhi
samples of the dried mussels and various erades of the meal ntended fur
with fish of dilferent sizes,)
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M. (30, Leact, of the Ul 8, Barean of [isheries, [ helicve the clam
mend isaovery gmod i feed, T hove erdored fine efam meal and the whole
el with the intention of having five ar iz of our superintendents try
Wier ot o e waey e, Lydel o deseribaeds We Tiave tmed i fn Washing-
Lomy, etder Bdend conelitions, with good seceess, feoding pisidring elae but elom
phend, mived wilth water mto o bhlck sl We fed solinon, brook, cinhow
and sleolhend trout, whitefish aond pevely

Whon Lo meat wis dropped on e wiker some fish were cpaite wily, but

B slations

Ll st Lies ] Lo the Botlom, they seeled ibap, AL L
i slher sueh Gahes haed Been Ted on beef heart they did ot
; ahity b Db cdried ehan, bal belivve dhal they conld have boen
Peained Lo talke it We hewe not had oo fall report fromn the stalions that
v el e mead, so 1 eannol say a3 Lo the restits, bub in Washington we

oand it mctisfuctory. What remils did you have, . Seagle?

ir. CGro. A, Sracee, Wytheville, Vao Aler feoding the young trout on
Boed heart and lver they did not take to the clam meal readily, but 1 helieve
Ut i we feed them on the meal first and aothing else they will take it
renilily coough,

Mru. Jonw PO Woohs, Sic Louis, Mo, T wish to give the benefit of some
wriopee T had during the years 1914 to 1918, When scining our ponds in
A r Line we Lools Tnege numbers of eriy s, These were run Lhrough
a prinder with atide brewd aned substituted for other fish food. When this

Lo hewl Urere was agreat demand for the crayfish substitute.

cenlel

A Mivper; The prinder we use is the same as for grinding beef hearts,
Tiy using the fine plates and mizing with corn meal or low grade flour or
ghorts we wet any desired length or thickness we desire. But T think that
prababily the greatest success with the clam meal, as Mr. Lydell suggests,
is as food [or Daphnia, by scattering it around the edges of the pond where
it serves as food for the small organisms.

Mr. Liack: We nse crayfish a good deal at the Ocean Station, grinding
it and mixing with low grade flour or shorts. It makes a very nice food.

Pror. B, I, Privce, Commissioner of Fisheries of Canada: 1 helieve the
fish got rather tired of heart or tiver when fed continuousty, though 3t
appears, as Mro Seagle says, that they den’t take readily to now food when
aiored, Tut experiments in lshing show, in the cast ab any rale, that fish
ean ba enught more readily by a change af foad, For instance, if the fisher-
men have been usingg solt=shell elams and thien change to mussels they will do
better.,  Inone locality 1 know sea-anemones were used as a change and the
hants using them caught more fish than the other boats, as ghough the
novelty atiracted the fish,

St Lhere is one thing ahout Mr, Lydeil's clam meal which I think note-
wortly, 1o is o diet that embaodios 2 varteby of foods, The mussels contiin
Jiver, muscle lissue, connoetive tissue, ebe, and © think such a mixed diet
has much to do with the suceess of this food and ¢he healthy character and
growth of the fish.
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Mur. N R Bueene, of Pennsylvania: L would Tike 1o e o Uis con-

nestion whether the increase of Daplmin in pouds in whicl

BRI AT
seattoered (s ot simply Deense e meal acts as o feetiliver. My oo ssRion
is that the Daphnia feed on clpae. In other words docsn’s this jest s snply
furnish ammonia and ammonium nitrate which coulid Lo as casily ond more
cheaply furnished by commercial fertilizers?  Deoesn't 16 act only as a
fertitizer?

Mg, Lypenn: That may be trae, Tt is up to some one betier versed in
science than Tam and 1 only know the results we obtained. In regard Lo the
trouble experienced in feeding the clams to bass, I may say that if the whole
elam is scalded and ground, you do not get the worm-like masses. The fect
of the mussels are very hard and do noet soften readily, By heing pulverized
in the dry condition and then soaked, that part 1s prepared so the Gsh will
eat and relish it, An cighth of o teaspoonful of this fnest nead put s cup
of hot water will make as fine a bouilion as you ever drank,

riny

Mre. Knaax, of daryland: There is a preparation being manafactured
from oysters at Hampton, Va., and sold under medical recommendation 4
human food. 11 is the very same Broposition,




