REPORT ON THE INQUIRY RESPECTING FOOD-FISHES AND
THE FISHING-GROUNDS.

By Hucu M. SmrtH, Assistant in Charge.

OYSTER INVESTIGATIONS.
LOUISIANA.

In May, 1897, a communication was received from Hon. Adolph
Meyer, member of Congress from Louisiana, transmitting a resolution
of the general assembly of that State requesting the Commission to
make an investigation of the oyster-grounds of Louisiana. The special
object of the desired investigation was to obtain information oun which
to base a revision of the oyster laws, with a view to place the oyster
industry on a more substantial basis. The legislaturo was informed
that the Commission would undertake the investigation at the earliest
practicable date.

In August, 1897, Dr. H. F. Moore went to Louisiana to make some
preliminary inquiries that could not be satisfactorily undertaken at
any other season. It had been determined to detail the steamer Ilish
Hawlk (Lieut. Franklin Swift, U. 8. N,, commanding) early in the winter
for the proposed investigation, but the vessel could not reach the field
of operations before February 2, 1898, and the time available for this
work was curtailed by the exigencies of the annual shad-hatching
operations of the Fish Hawk on the Atlantic coast, so that only 21 days
could be devoted to the examination of the oyster-grounds, which time
was somewhat further reduced by stormy weather.

It being apparent that only a limited area could be surveyed in the
time available, the oyster-beds of St. Bernard Parish were selected as
presenting the most satisfactory features for examination. This parish
comprises the extreme eastern part of Louisiana and contains some of
the most important oyster-beds of the State. Owing to the shallowness
of the water over the greater part of the region it was impossible to
make use of the steamer for the active work of the survey, and this
duty was therefore performed entirely by the two lannches, the ship
being used as a base. The limited time at the disposal of the party
made it impossible to erect signals and make a regular survey, such as
was originally contemplated, but by engaging pilots and running lines
of soundings from point to point it was possible to nake a reconnais-
sance showing the main hydrographic features and the general location
aud extent of the oyster-beds. Tho work was carried on over an area

of about 200 square miles, and as it was sometimes necessary to run
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long distances from the ship much time was lost. “Should the work be
again taken up, with a view to making a finished survey, it would be
desirable to obtain one or two light-draft sailing vessels, which could
be taken into the interior waters to serve as bases of operation and
living quarters for the field parties using the launches.

The survey was under the direction of Lieutenant Swift, who was
assisted by Dr. Moore as zoologist. After the Fish Hawk left Louisiana
waters, on February 26, Dr. Moore remained and made a rapid exam-
ination of the remaining oyster-grounds of the State.

The oyster-beds of Louisiana lie principally between Mississippi
Sound and the mouth of the Atchafalaya, the only beds to the west-
ward of the latter place being comparatively unimportant ones in the
vicinity of Vermilion Bay and Calcasieu River. The most productive
natural beds at present are in St. Bernard and Terreboune parishes,
the latter being the most important oyster region in the State.

There is amplo evidence that some of the practices now and formerly
in vogue are detrimental to the best interests of the State and have
resulted in the practical extermination of the oyster in certain regions
in which it was tormerly abundant. Dr, Moore’s report upon this inves-
tigation, which will be transmitted to the Louisiana authorities, contains
suggestions concerning the laws and methods necessary to secure the
growth and welfare of the industry, and also deals with the history,
condition, and prospects of the oyster-grounds. It will be found in the
appeudix to this volume (pp. 45-100), accompanied by a cbart showing
the location of the oyster-beds of St. Bernard Parish,

The oyster-planting industry is capable of great expansion within
the limits of Louisiana. At present planting is practically confined to
Plaquemines Parish, where a rather crude method of oyster-culture has
been found to yield satisfactory protits and is now engaged in by & con-
siderable number of persons. Practically all of the oysters sold from
this parish, most of which are put on the wmarket as «Bayou Cooks,”
are planted—generally as seed obtained from the natural beds, but
gometimes as spat caught on artificially distributed shells.

The rather limited biological investigation of the Louisiana oyster
which it has been possible to make indicates that it spawns during
nearly all the year, but most of the spawn is undoubtedly expelled
between April 1 and September 15. The rate of growth is rapid and
there are doubtless few places in the State in which oysters will not reach
a good marketable size within three years from the time of spawning.

The principal enemies of the oyster in Louisiana are the drumfish
(Pogonias cromis) and a snail (Melongena?). Other foes do a limited
amount of damage, but the starfish and drill ( Urosalpinz), which create
such havoc on the beds of the North, are here practically unknown
as destructive agents. Storms and crevasses occasionally prove very
injurious to the oyster-beds of the State, but crevasses are often fol-
lowed by a peculiar process of regeneration (not satisfactorily explained)
which soon renders the beds more productive than before. This phe-
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nomenon, concerning which there can be no doubt, seems to oceur with
sufficient frequency to convince the oystermen that a crevasse is a
desirable thing in the case of semidepleted beds.

The density of the water on the coast of Louisiana undergoes great
fluctuation, being largely conditioned by the direction of the prevailing
wind and the amount of precipitation. In general it is lower in winter
than in summer. In the bays, bayous, and lagoouns it is increased by
southerly or (east of the Mississippi) easterly winds, and lowered by
northerly winds and rains. |

LYNNHAVEN BAY, VIRGINIA.

The experiments, in charge of Dr. H. I, Moore, begun during the
last fiscal year at Lynnhaven, Va., looking toward a practical solution
of the difficulties encountered in fattening oysters for market, have
been continued without as yet having reached definite results. The
claire established there has now been in operation about a year, during
which time it has been cut off from accessions of sea water excepting
during high tide, such as occurs several times during each month. On
two occasions the claire has been flooded to a depth of several feet
above the dam crest by extraordinary storm tides. Opysters have been
kept in the claire during the entire period of the cxperiment, and from
time to time others have been placed in several parts of the pond, but
none of them has developed a condition superior to those in the open
waters of Lynnhaven Bay, and most of them are decidedly inferior.
It appears that in this particular case there is no advantage to be
gained by simply inclosing a cove or pond after the method which has
been attended with marked success in Europe. The conditions in this
pond, therefore, can not be held to favor the experiment, and if it
can be demonstrated that the food-producing powers of this claire can
be materially increased by artificial means an important advance in
oyster-culture will have been made.

Laboratory experiments appear to indicate that artificial conditions
can be established which will tend to increase the rapidity of multipli-
cation of the diatoms upon which the oyster mainly subsists, and it
now remains to adapt the same experiments to the larger body of water
contained in the claire., That this can be done is by no means clear, as
certain intermediate attempts during the past year have yielded con-
tradictory and unsatisfactory results, and it may take a long time to
perfect the proper methods. It is proposed to continue the experiments
during the coming year.

PACIFIC COAST.

The acclimatization of the eastern oyster (Ostrea virginica) on the
Pacific coast and its subsequent increase by natural propagation would
Prove a great boon to an oxtensive section; and the Commission has
made a number of experiments to test tho adaptability of the shores of
the Pacific States to the growth of this mollusk.
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As is well known, transplau’ted easteru oysters have been successfully
grown in San Francisco Bay for many years* In October, 1894, 80
barrels of oysters, trom New York, New Jersey, and Chesapeake Bay,
were planted by the Commissiou in Willapa Bay, Washington;t and in
November, 1896, 25 barrels of 3-year-old and 4-year-old oysters from
Princess Bay and Bast River, New York, were deposited in Humboldt
Bay, California, and an equal quantity in Yaquina Bay, Oregon.

In Yaquina Bay the oysters were deposited on Oysterville IFlat, 2
miles above Yaquina City and about 7 miles from the ocean, and were
spread over an area of about half an acre, the bottom consisting of mud
and shells. The flat is a natural bed of the native oyster ( Ostrea lurida)
but has been so closely worked that oystering is no longer profitable;
at low tide it is covered with 10 feet of water and at high tide with 18
to 20 feet. During the spring and smmnmer of 1897 Prof. ', L. Wash-
burn of the State University at Lugene, Oreg., was engaged by the
Commission to examine the beds of eastern oysters that bad been
planted in Yaquina Bay in the previous year, and also to study the
physical conditions of other bodies of water on the Oregon coast with
reference to the introdunction of the Atlantic oyster. His observations
showed that the transplanted oysters exhibited cousiderable growth,
and were in a spawning state. Many million eggs were artificially fer-
tilized and the embryos released in the waters of the bay.

No spat of the eastern oyster was discovered up to the close of the
season’s inquiries on September 12, but an abundant ¢“set” of the native
oyster was observed on the shells of the introduced species. Sufiicient
time has not yet elapsed to demonstrate whether the waters are adapted
to the multiplication of the Atlantic oyster, and three or four ycars
might be required in order to definitely settle the matter. The most
serious condition to which the spat would be subjected seems to be the
sudden and marked variation in the salinity of the water, owing to
changes in the tide, strong winds from the ocean, and heavy rainfall.

Examinations of some other bays on the Oregon coast with reference
to their suitability for eastern oysters showed that Goos Buy was too
salty for successful growth except near Marshfield, where the oysters
might suffer from freshets and sewage; that Tillamook Bay was very
salt and cold except at its extreme head, where mud and fresh water
would kill the oysters during winter; and that the water of Netarts
Bay was too dense.

Au examination of the waters at Gearhart Park, on the ocean adjacent
to Astoria, at the request of Mr. M. J. Kinney, the well-known salmon-
canuer, disclosed no localities in which oyster-culture is feasible.

It is proposed to have Professor Washburn continue his observations
on the planted oysters in Yaquina Bay during the fiscal year 1898-99.

* 500 “Report of observations respecting the oyster resources and oyster fishery
of the Pacific coaet of the United States.” By C. H. Townsend. Report U. 8. Fish
Commission, 1889-91,

t *T'he transplanting of Eastern oysters to Willapa Bay, with notes on the uative
oyster industry.” By C. 1. Townseiad. Report U. 8. Fish Commission, 1895.
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The physical features of Humboldt Bay, California, seem unfavorable
for oysters, the salinity of the water being almost as great as in the
ocean, and the summer temperature being too low to warraunt the free
development of eggs. Ifurthermore, starfish and stingrays are reported
a3 destructive, and Professor Washburn found one starfish with an
eastern oyster in its grasp. The plants were in only fair condition in
August, and but few showed spawn, thus contrasting strongly with
the Yaquina Bay oysters.

GREEN OYSTERS.

During the season of 18907-98, the oysters in the lower Chesapeake
basin, notably at Lynuhaven Bay, Va., were affected with green gills,
which condition, by rendering the crop unmarketable for the time
being, was financially very serious to the oystermen. At Lynuhaven
the first indications of this affection were noticed in June, 1897. The
color at that time was quite faint, and had completely escaped the
notice of the oystermen, but it gradually grew in inteusity, until by
the first of September it had become extremely pronounced. At the
opening of the season (in September) a few oysters were shipped, but
the greenness proved so repugnant to the consumers that the demand
soon entirely ceased, and practically no oysters were shipped from
Lynnhaven during the remainder of the season.

The Commission received a large number of inquiries from boards of
health, boards of trade, oyster-dealers, and oyster-tishermen regarding
the wholesomeness of green oysters. It is the popular opiunion that
green-gilled oysters owe their viridity to the presence of ecopper, and are
therefore unwholesome; and this view has been recently strengthened by
newspaper references to a paper by two eminent Iinglish investigators,
Prof. Rupert Boyce and Dr. W. A, Herdman, in which they record the
discovery of copper in unusual quantities in certain green American
oysters in England. Stimulated by this discovery, a reexamination of
the question was begun by Dr. H. IF. Moore, but has not yet been com-
pleted, owing to the intervention of other duties. Iinough has been
accomplished, however, to show conclusively that the green color of
the oysters at Lynnhaven was not produced by copper. All of the
customary tests were applied without securing a copper reaction, and
specimens of the green oysters were submitted for quantitative tests to
Prof. J. D. Hird, of the Medical Departinent of Georgetown Univer-
sity, who found mere traces of copper,and reported that ¢“the green
color was due to a hydrated ferrous compound.” The exact source of
the green color has not been satisfactorily determined, but in no case
i8 it injurious.

All attempts to obtain the pigment in solution have failed, and, like
‘“marennin,” as Lankester has named the substance which produces
the characteristic green color of the oysters of Marennes, it is insoluble
in aleobol, ether, benzole, benzine, glycerin, water, dilute alkalies, and
dilute acids.
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The diatom Navicula ostrearia, which produces the green pigment
investigated by Lankester and others, was not found in the Lynnhaven
oysters, and the stomach contents presented the same golden-brown
coloration commonly found in normal oysters. It is evident that this
greenness is quite different from that investigated by Boyce and Herd-
man,* and before them by Ryder. - The green color was confined to the
gills and palps, and no pigment whatever was found in the heart, peri-
cardium, or blood cells. - Practical tests have shown that these oysters
may be safely eaten in large quantities.

RED OR *“BLOODY” OYSTERS.

During the oyster season of 1896-97, the oysters on certain parts of
the Virginia coast were affected with a peculiar condition which has
heretofore been very rarely observed in this section. In making a
cauvass of the oyster industry of the State in the spring of 1898, Mr.
W. A. Wileox, agent of the Fish Commission, secured the following
information regarding the extent and appearance of the affection: It
seems to have been first noticed in the season of 1895-96, when a few
oysters from the upper oyster-grounds in the Rappabannock River were
found to have a reddish color, and received the local name of ¢ bloody
oysters.” At the outset the grounds involved were not exteusive, but
by the next season most of the beds down the river were affected, as
well as numerous adjacent smaller-water courses'in Lancaster and Mid-
dlesex counties and a limited area in Chesapeake Bay oft the mouth of
the river.

1t is reported that there were ‘“‘bloody” oysters also on the shores
of Chesapeake Bay north of the mouth of the Potomac. Information
has been received indicating the occurrence of a similar condition in
paris of Chesapeake Bay about ten years ago.

When theso oysters were examined in October, 1896, the red discol-
oration involved only the region of the gills, but a little later it extended
throughout the oyster and its liquor. During the early spring of 1897
the color gradually disappeared; by the close of the season few, if any,
red oysters were to be found, and none has since been reported.

The existence of red oysters in the Rappahainock region resulted in
& serious disturbance of the oyster fishery and trade. The greatest
pecuniary loss was due to the prejudice which arose against the oysters
from the affected districts, the fear being generally entertained that
those which seemed normal when first gathered might develop the red
color before reaching the consumer. In some instances cargoes of
oysters that on close inspection were entirely normal would,on arriving
at Norfolk or other markets, show the reddish color, which gradually
involved the entire cargo, necessitating the return and replanting or
the throwing away of the oysters.

In conversation with Norfolk oyster-dealers, the writer was informed

*On a green leucocytosis in oysters, associated with the presence of copper in tho
leucocytos.—Proceedings of the Royal Society, vol. 62.
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that about 50,000 bushels of such oysters were brought to that city
during the season of 1896-97.

The red oysters seemed to be fat and well flavored, the few persons
who ventured to cat them reporting no ill effects.

The nature of this affection could not be determined, as no oppor-
tunity to examine the oysters was afforded the Commission, nor does
the condition seem to have been previously described. Yossibly the
infusorian Peridinium, which gives a reddish color to sea water and is
oceasionally reported on the Atlantic coast, nay be the cause.

SPONGE FISHERY OF FLORIDA.

In January, 1898, the writer visited Key West, Ilorida, in order to
obtain information concerning the present condition and recent changes
in the Florida sponge fishery and trade which center at this place.
Data were furnished by the purchasing firms showing the quantities of
sponges landed by the fishing vessels in the years 1896 and 1897. By
correspondence and other means, similar figures were secured from
dealers’ at the other sponge centers of the State. The Commission
having in 1896 canvassed the spouge industry for the preceding year,
a continuous record was thus acquired giving the sponge catch for
the three years ending 1897, during which some marked changes ia
production were manifested. The results of the inquiries were incor-
porated in a report* by the writer presented at the National Fishery
Congress, held at Tampa, Fla., in January, 1398. -

The investigation shows that in 1897 the Ilorida sponge fishery
yielded 331,546 pounds of sponges, having a first value of $284,640; in
the previous year 234,111 pounds, worth $273,012, and in 1895 306,120
pounds, valued at 8386,5871. The condition of the fishery can not be
accurately gauged from *he foregoing bare figures, which show a larger
yield in 1897 than in 1895 or 18906, although it is known that the industry,
as a whole, was in a deelining state. Theexplanation is that the catch
in 1897 consisted of a much larger percentage of the lower grades of
8ponges. Thus, the output of the comparatively cheap grass sponges
(having an average value of only 23 conts a pound) increased from 7
per cent of the aggregate cateh in 1895 to 19 per cent in 1896 and 39 per
cent in 1897; while the yicld of the most valuable sponge, the sheeps-
wool (average value 81.53 per pound), declined from 76 per cent in 1895
to 64 per cent in 1896 and 47 per cent in 1897.

1t is the almost unanimous opinion of those who have given the
Matter careful attention that the sponge-grounds of Florida, while still
very productive, are being seriously depleted; and the fact is generally
rf’«cognized that a continuance of the present conditions will in a short
tnn(.z result in great loss to those having capital invested in vessels,
équipment, and warehouses.

"The Florida Commercinl Sponges. By Hugh M. Smith. Bull, U. 8. IYish Com-
Inission 1897, Pp. 225-240, 20 plates. :

F. R. 98 IX
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The following facts may be cited in evidence of a decline in the
abundance of sponges: Grounds along the Florida coast that were
formerly very productive (and in fact yielded most of the supply) have
been completely abaudoned, although the industry is not 50 years old.
The spongers have had to resort to deeper and deeper waters, as the
shoaler grounds have become depleted, until it is impracticable, with
the present methods, to extend their operations further.

The average catch per vessel and per man is now much less than
formerly; and what in the past was considered an average yield for a
vessel is now an exceptionally good cateh. The history of the sponge
fishery during the past few years records an extraordinary number of
trips that resulted in loss to the owners or equippers of sponge vessels.
Furthermore, the catch now cousists of a large proportion of small
sponges, many being under the size sanctioned by law.

The reoson for the decline of the fishery is not obscure and may be
comprebended under a single lLead—indiscriminate fishing. Chief
among the causes contributing to a decrease is the gathering of small
sponges. While an excellent State law of fifteen years’ standing pro-
hibits the taking of sponges less than 4 inches in diameter across the
top, the law has always been practically a dead letter. xcessive
fishing has given the grounds no opportunity to recuperate from one
season to another, and has made the collection of undersized sponges a
necessity in order to fill out the cargoes. Almost from the beginning
of the fishery there has been a total disregard for the preservation of
the supply, and the present unsatisfactory conditions are the natural
consequence.

Under proper restrictions there seems no reason to doubt that the
Florida sponge-grounds are capable of reguldrly yielding a large annual
catch without any danger of jeopardizing the supply. The area of the
grounds is so large (estimated at over 3,000 miles) and the growth of
sponges thereon is so rapid that the most ordinary precautions would
probably iusure a permanent crop. The remedial measures suggested
for existing conditions are (1) the strict enforcement of the law as to
taking small sponges, and (2) the suspension of sponging on given
grounds during every second or third season. A careful survey of the
productive and depleted grounds is a great desideratum, and the Com-
mission has engaged to make such a survey as soon as practicable,
employing the steamer Fish Hawl: for the purpose.

MACKEREL INVESTIGATIONS.

Among the appendices to the present report of the Commissioner is
a paper by Dr. J, Percy Moore upon the results of the investigations
and experiments conducted by bim for this division in the summer of
1897 relative to the embryology, natural spawning, and artificial propa-
gation of the mackerel (Scomber scombrus). The investigations, which
were begun in June of the last fiscal ycar, were conducted at Woods
Hole, Massachusetts, and on board the Fish Haak in Casco Bay, Maine,
and were completed in the latter part of August,






