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THE CATFISH AS A HOST FOR FRESH«WATER
MUSSELS Co

By A. D. Howarp

The rapid growth of the pearl-button industry, with its
increasing demand for shells of the fresh-water mussel, has
already made it evident that this natural resource is not un-
limited and that even a practical extinction is possible. In
recognition of this situation the U. 8. Bureau of Fisheries
has carried on for several years an extensive investigation
of methods of artificial propagation.

The interesting relation of parasite to host between the
Unionide and fishes has long been known. An exami-
nation of fishes caught at random plainly indicates that in
nature the number of mussels successfully finding a host is
comparatively small. Lefevre and Curtis* have demon-
strated that in certain cases a single fish may by artificial
means be induced to carry several thousand more mussels
than it would under ordinary circuristances in nature.
Thus large numbers of the young mussels which otherwise
would sink to the bottom and die are carried through the
most critical period in their life history. The method of
infection is as follows:

Young mussels or glochidia produced to the number of
many thousands by each female mussel, are taken from the
gills of the latter and placed ina receptacle with the fish to
he infected, The myriads of glochidia thus distributed in
suspension through the water, passing constantly through
the gills of the fish. become attached to the filaments of the
gills or in some cases fasten externally upon the fins, As
soon as they become attached there is a reaction of the tis-
sies of the fish, in the nature of an hypertrophy of the ex-

*1 efevre, G., and Curtis, W. C.: 12 Siudies on the Reproduction
and Artificial Propagation of the Fresh-water Mussels. Pull, Bureau
of Fisheries, Vol 30, 1910
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ternal epithelium, which prodices a cvst enveloping the glo-
chidinm, Usider normal conditions the voung mussel re-
i enovsted long enough to pass through a metamor-
phosts alter which it drops from the fish in a form closely
approaching ihe adult,

A hntle experimentation shows that, taken a given species
of mussel, all fish are not equally susceptible.  Some do not
readily receive the glochidia, others quickly shed them,
while others die from excessive infection.  Thus we have
m certain instances what has been called an immunily at
least to a given mussel species.  Lefevre and Curtis find
immune to the glochidium of Lampsilis such fishes as the
German Carp, certain minnows and darters.

Acting upon the informatien obtained from such experi-
ments the Buareau has carried on practical work in mussel
propagation. Fish in large numbers are infected and re-
leased to spread the mussels in whatever waters they may
reach. This work, however, has been limited to a few
species of the Lampsilis group, chiefly Lampsilis liganien-
ting and L. anadontoides. . With one possible exception none
ot the Quadrula group of mussels, including some of the
most valuable commercial shells, had up to the time of the
present investigation, been carried through the parasitic
stage. Many experiments had been made on various species
of fish and under varied conditions to determine a suitable
method of propagation.  The rarity of successful infections
andd other results would suggest that as in other cases of
parasitism in the animal and vegetable kingdom each mussel
may have its appropriate host or hosts restricted to a species
of fish, a genus or a family as the case may be.  Since the
number of species of mussel for this locality is forty or
miore and the number of species of fairly common fish at

t sixty, the problem of determining the appropriate
To deter-

venca Utrial and error”™ method would be very difficult.
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Obviousiy a more divect solution of the problens woukd be

secured by a study of natural mfections, 1e., fish taken at

large are examined for glochidia and when present these are
determined as to species, coneition, ete,

In an investigation of some members of the Quadrula
group of mussels which T have carried on this spring and
summer the above method was emploved, T made examina-
tions of as many species of local fish as were obtainable,
identifving as far as possible such glochidia as were found,
Some glochidia, because of peculiarities of form or wize.
were readily determined, while others were less eastly iden-
tified hecause of less apparent differences. In this study 1
found of great assistance the excellent preparations and
drawings of glochidia by Messrs. T. Surber and H. W,

Clark, of this station, who kindly placed their material at

“my disposal.

This line of investigation, as well as answering the main

“-question for which it was undertaken, revealed some other
“interesting points, Among these may be mentioned the

predilection of several species of mussel for one kind of

“fish; for example, “the Sheepshead,” Aplodinotus grun-

niens, was found to carry commonly the glochidia of Lamp-

< silis levissima, L. gracilis, L. alata, Plagiola donaciformis

and others. This fish feeds upon mussels and so we have

“an explanation of the presence of these thin shelled species

upon its gills.
Another observation for these species, so far as I know

Cprevicusly reported for L. levissima only was the extensive

growth bevond the glochidial shell while il on the gills of
the host.

Some cases of remarkably foll infection have been found,
hut a small number scems more common for natural
infection.

The absence of glochidia uniformly in certain species of
fish is quite striking, as in the German carp, Cyprinus carpio,
Linnweus, mentioned above, as well as the garpike, Lepis-
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glochidial shell.  Eight out of eleven fish examined were
infected and the maximum infection observed {on one
fisli} was twenty-one,

The results would seem to denmonstrate Jolalirng priic-
fafus as @ natural host for Quadruda pustidosy and the ex-
peritments so far as they have gone would indicate that

ihilities of-

other species of catfish may be also.  The pos
fered by the catfish as a medium for artificial propagation
are obviously almost ideal. This fsh, valuable for food, is
abundant and can be transported and handled with less
mortality perhaps than any other species. These conditions
make the expense of mqowmmmso: less and the chances of
successful distribution in every case greater.

Swmmarizing the practical results we find the ivestiga-
tion has provided a species of mussel and a species of fish
not hitherto available for artificial propagation.

DISCUSSION

Dr. R. E. Coxen, Fairpoert, Towa: We at Fairport, lowa, are en-
gaged in the propagation of the freshwater nmrussels which support the
important industry of buiton manufacture. The fishing has been so
extensive as to deplete the more important rivers of the country. utiiid
the point is now reached where we have to replenish the beds. The
method of doing so iz this. We take the young stage of the mussel
(e glechidium} and get that infected on the gills of the fishes; then,
after a certain period of time, or right away, as the case may be, these
fisls are released in the streams, and the mussels in dne eourse, after
the necessary period of parasitism, fall to the Lotiow, where they can
lock aiter themselves, All fishes are not equally susceptible to the
mussels : there are some which we cannot how use al ail, but the game
fishes can all Be ased to carry mussels of the Lampsilis group, and
ather species of economic importance. There s asther rqc:v of
mussels generally included under the genus Ouadraia which yield a fine
quatity o button. Up 1o the present time we have not heen able to do
auything with that group of mussels. We mow handle lots of others,
But not those.. Up to this time, also, we have had ne nse for the cate

i Soowhen we seined

sl and a great many other of the co
out the overtiow ponds and sioughs we could use the game fishes but
kad to discard the catfishes.

This paper by Dr. Howard shows sonwe re splts of the work which
he bas been catrying on with reference to the quadrulas, mussels which
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we could not handie: and he finds that certain catfishes which we had
no use for in mussel propagation are the hosts of one of these quadrala
fafry bs thoe natne

stoapparently of the
shiell, e has found
voung mussels oa the gills of those fish and lie has artifictally infeeted
the fish with these mussels, and they have carried thew {or a number
of days. Just at this time he has not earried the mateer far enough
o know the aptimum number, but he has one catiish aow that is earty-
ing 80 OF couese the game {ishes will carry Trom 10U to 2,000 more
af the other species. Undoubtedly this cathsh would have ecarried
mors it it had been loaded more heavily at the start,

D Towssenp: | have been greatly interested m the Fish Commis-
sion reports touching this subject. The dependenee of the mussel
upon the fish for its distribution is a very fascinating matter. 1 shall
watch the progress of work out on the Mississippi
of interest, :

I am at present writing a report on the new method of pearl shell
cultivation on the west coast of Mexico, Last year 1 visited the great
pear! ashertes at La Paz where a Mexican company has heen cultivating
pearl shell for two or three years. Entirely aside fros the pearls that
sometimes turn up in the pearl oysters, pear! shell iv o very valuable
commodity, being worth 3300 or $400 a ton according o grade. There
is no donht that the conipany has greatly increased the supply of peart
shell in its locality, and while they #efused to give me any
information as to their methods, [ was allowed 1o go over the place
and form my own conclusions. I photographed the cfusters of young
oysters, the trays, the crates of shells sunk in the bay, the zigrag canal
in which the crates are placed for the maturing of young, and altogether
made two doren photographs which will show what the method s
The promoters were harvesting the second crop of shells and appeared
to have a great quantity.

vith a great deal

The suecess of this work will be important to the ocean pearl shell
fishertes of the entire world.

DEMONSTRATION OF DR. HERRICK'S FREE
PEARLS OF FORCED PRODUCTION

InTrRODUCED By I [ Cokrn

Dr. W. P, Herrick, of New York, has kiedly authorized

me to demonstrate to the Society a number of pearls pro-

duced as a result of artificial stinutlation.  These pearls,

© showld be stated at the outset, are nut perfect, valuable

jewels, but represent the successiul achievement of a step,
and that a highly significant one, in the s u_z:c: of omost
interesting problem. S

For some years Dr. Herrick has been engaged in experi-
ments with the view to determine if it were not possible
to cause the production of free. perfect pearls as the result
of artificial stimulation. . )

This work was begun with local species at Quissett, Cape

..ﬂoa, and Woods Hole, Mass., where the comrmon marine
L oyster, the hard clam, and a thin-shelled fresh-water mussel

were easily available. At a litde later stage, Dr. W.T:.ﬁnr.
“obtained some pearly fresh-water mussels of the Mississipps
River through our station at Fairport; and, begiuning with
last year, 1911, a good deal of experimentation with ?mm.r-
water mussels has been done by him on the groand at air-
port. [t may be added that, while we have not been able
to extend him any important facilities, and his work has
been conducted entirely with the aid of his vwn private
resources, we have viewed the investigation with a great
deal of interest.

There were, as he recognized, two stages Lo be accom-
plished: (1) to demonstrate by experimentation i practi-
cable method of foreing the furmation of free pearls, (2}
to make the method applicable to the production of com-
mercial pearls by the appropriate <pecies.  For accompli=h-
ment of the first stage (the determination of methods) the
most commeon and easily proourable native species were




