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4 —REPORT OF A SURVEY OF THE OYSTER REGIONS OF ST.
VINCENT SOUND, APALACHICOLA BAY, AND ST. GEORGE
SOUND, FLORIDA.

By Lieut. FRANKLIN Swirt, U. 8. Navy.

INTRODUCTION.

Having completed the work of supplying the aquarium of the U. 8.
Tish Commission exhibit at Atlanta, Ga., with specimens of the Gulf
fishes, I received instructions, dated September 30, 1895, from the
United States Commissioner of Fish and Fisheries, to proceed to
Apalachicola Bay, Florida, with the steamer Fisk Hawk and the party
under my command, and begin an oyster survey of the adjacent waters,
the waters to be covered being St. Vincent Sound, Apalachicola Bay,
and St. George Sound,

The objeet of the survey was to determine:

(1) The positions, outlines, characteristics, and richness or produc-
tiveness of all oyster beds located in the waters named.

(2) The positions, outlines, and characteristics of all areas of the
bottomn in the same waters, suitable for the planting of oysters, either -
in their natural eondition or after preparation.

Projections were furnished in three sheets covering the areas to be
surveyed. These projections were made from data obtained from the
United States Coast and Geodetic Survey Office, and areon, ~ - scale,
giving the location of the triangulation points and showing the shore line
from the original survey. A description of the triangulation points was
also furpished. The work to be undertaken called for all thatis required
of a hydrographic party in the Coast Survey, besides all the work that
is peculiar to an oyster survey.

In the former surveys in which this vessel has been engaged a large
part of the work was carried on by civilian assistants sent especially
by the Fish Commission, but no such assistance was availablein this
case, and the survey had to be made cntirely by the officers and crew
of the vessel. On the Coast Survey vessels there are usually several

. commissioned officers, who, together with the crew, are trained in hydro-
graphic surveying; at the beginning of our work there was only one
officer besides myself, Mate J. A. Smith, U. 8. N,, who bad had any
experience in hydrography. Much credit is due Mr. Smith for the
ability he displayed in running the lines of soundings and in all other

work connected with the survey.
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Mate L. M. Melcher, U. S. N., joined the vessel November 15, 1895,
and although he was inexperienced in the work at first, he soon became,
by zealous attention, a very fair observer.

Some time was occupied in training members of the crew to become
observers, recorders, and polemen, but by constant effort we were able,
at an early date, to work two different parties. Quartermasters Charles
Winters and J. W, Savage showed especial ability and zeal.

Up to December 27 I was obliged to do all the plotting myself, and
in order to keep the work up to date was compelled to neglect other
duties. The services of Mr. Eugene Veith were therefore secured, and
his long experience as draftsman, as well as observer and recorder in
the Coast Survey, especially fitted him for the work. After having
plotted the results of the survey on the projections sent by the Iish
Commission it was found necessary to construct a complete new sheet,
embracing all the work presented in proper form. for publication,
Every det~* of the work, including the plotting of the characteristic
soundings out of 80,000 soundings, was performed by Mr. Veith in the
most excellent manner.

Tidal observations were taken during the season at the main tide
gauge by Mr. Hugh Brown, who was employed by the Commission for
the purpose. He was a faithful and intelligent observer and gave
complete satisfaction. Auxiliary tide gauges were tended by members
of the crew.
~ Due time and attention were given to the collection of information

from the oystermen of Apalachicola, and for this purpose a regular
form of interrogatories was prepared. Without exception these excel-
lent and intelligent men did all in their power to assist us, and gave
us much useful information.

I am especially indebted to Mr.J. G. Ruge, of the firm of Ruge Bros.,
engaged in oyster-canning at Apalachicola, for much valuable informa-
tior. .u1s gentleman has been in the oyster business for years, and
has made a special study of the oysters of the vicinity. The facts con-
cerning the history of oyster beds, the oyster business of Apalachicola,
the spawning habits, etc., that appear in the report after the description
of the beds, were obtained mostly from Mr. Ruge. The facts and fig-
ures, however, were compiled from all sources, and were the average of
all information obtained, giving due weight to each particular source.

Thanks are due to Mr. C. . Lind and Mr. Domingo Segree, oyster-
dealers of Apalachicola, for their kindness in furnishing information.
Both of these gentlemen took much trouble and spént much time in our
behalf without remuneration.

A good deal of bad weather was experienced during the season, and
during the days that the rain or rough sea prevented the boats from
working, the time was utilized in building signals, when possible, or in
office work on board ship. The boats used were the ship’s flatboats
and steam launch, until near the end of the season, when the launch was
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lost in the hurricane on the night of February 6. The launch was very
old and was worn out in service, and had previously been condemned.

During February, 1896, a good deal of sickness was experienced by
the party, there being sometimes as many as six men on the sick list
at one time. This caused cither suspension of part of the work or
double labor for those who remained in good lealth, as the efforts of
every officer and man on board were taxed to their utmost throughout
the scason.

The work was begun on November 12, 1895, and continued until
Mareh 28, 1896, without intermission, except from December 23 to
December 28,1895, when a run to Pensacola was necessary to replenish
the coal supply. On March 17 I received instructions from the acting
Commissioner to close the work in time to arrive in the Delaware for
the season’s shad hatching. By this time all work of importance had
been finished, and there only remained to survey a few oyster bedsin St.
George Sound, which were of little account, as no marketable oysters
are obtained from them. ‘

"A report by Mr. H, . Moore, assistant, United States Fish Commis-
sion, upon the specimens collected from the oyster beds, is appeuded
(pp. 218-220). :

‘GENERAL SCHEME AND METHODS OF WORK.

The work, in accordance with the instructions given, was not to be
2 mere reconnoissance or examination of a few important beds, but a
complete survey of every bed and area where oysters were found, as
well as a thorough examination of the bottow of the whole region cov-
ered, in order to determine its suitability for oyster-planting. There.
fore it was necessary to adopt a scheme of hydrographic surveying, n
which the lines of soundings should be close enough together to insure
the detection of every oyster reef, however small, and show the charac-
ter of the bottom in every locality, and at the same time not to run the
lines unnecessarily close, so that the work might be pushed on as quickly
as possible. The local oystermen, although able to give the approx-
imate location of the more important beds, could not, of course, be
depended upon to give the limits of all regious whero oysters were
found or to give the locations of the -smaller beds. These facts could
only be determined by actually running the lines, keeping an accurate
record, and plotting the resulting development on the proj ection. How-
ever, the elaborate development of the bottom, as generally required in
the Coast Survey work, wasnot here necessary, and the ground could be
covered more quickly, as far as the hydrographic part was concerned.
But, in addition to the hydrographic work, tliere were many other con-
siderations. Of the first importance was the question of density or
salinity of the water, the determination of which alone would show to
a great degree the suitability of any locality for cultivating purposes.

The questions of the physical observations on the beds and the exam-
inations of the oysters themselves were of the greatest importance.
It was necessary that sufficiently accurate current observations should
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be taken to establish the approximate velocity and the general set of '
ebb and flood tides, as such data is essential in connection with the
food supply of the oyster and the amount of silt or mud deposited on
the beds. - C -

As the spawning habits of the oyster depend to a great extent on
the temperature of the water, the temperature observations were im-
portant. Information in regard to the spawning was to be collected
from local sources and from a study of thie specimens preserved.

The first matter of consideration was the location and establishment
of the tide gauge. A position was chosen for the main gauge, which
was centrally located with regard to the whole area to be covered, and
at the same time in a location where the tides would be normal as far
as possible, and where the density and -tecmperature observations would
give good average results for a large area. The gauge was established
on the north side of Apalachicola Bay, between Green Point and Apa-
lachicola. Auxiliary gauges were used and compared with the main
gauge whenever a difference of level or difference in the time of high
or low water existed. At the end of the season several different bench
marks were established, that the result of the long series of observations
might be useful in the future.

Density, temperature, and current observations, as well as all the
usual observations required by log, were taken at the ship regularly, as
well as at the main gauge, so that at many localities a long series of
observations were obtained.

The triangulation poiuts given were those determined and marked
at the time of the original survey in 1858. As may be supposed, many
could not be recovered, and in some cases their sites had been washed
away by the encroachment of the sea. In Apalachicola Bay and St.
George Sound so few.were recovered that it was necessary to triau-
gulate a considerable area, by use of the theodolite, in order to establish
the signals. In St. Vincent Sound, owing to its remote position, nearly
all the triangulation points were recovered. Signals were built on the
triangulation points when recovered, and other signals built and located
along the shore and on the reefs of the sounds.

The waters of Apalachicola Bay and the adjacent waters are very
shoal, and a good deal of time was lost on that account, as the Iisk
Hawk, drawing 8 feet, could only navigate in certain channels, and
then only, in some cases, at high water, St. Vincent Sound could not
be reached from the eastward, on account of shoal water, and the scene
of work was too far off to send the boats. Therefore, an attempt was
made to get the ship into Indian Pass, which proved successful after
first surveying and buoying the channel. The channel was very nar-
row, but deeper water was found than was shown on the Coast Survey
chart. An inspection of the chart accompanying this report will show
a few other channels surveyed that were apparently not necessary to
the work, as, for example, the cut across Cat Point Shoal and the cut
and channel to Apalachicola, but in every such case these surveys were
made for convenience in navigating the ship.
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The work of running lines of soundings was begun at Indian Pass
and continued toward the eastward. Many of the oyster reefs of St.
Vincent Sound are very narrow and small, and therefore the lines had
to be run quite close together.

.The scheme of sounding lines in general consisted of one system of
lines running in a north-and-south direction, these lines being con-
nected with the shore by a system of zigzagging. The lines were run
from 50 to 100 meters apart, according to the nature of the bottom, and
as the oyster reefs or areas of scattered oysters were discovered they
were developed by additional lines, and the physical observations and
close examination of oysters and beds were made, as will be explained
hereafter.

The position of the boats on the lines, and at all times, was deter-
mined by the adoption of the three-point problem in the same manner
as commonly employed in hydrography. Therefore the contour of the
bottom and delineation of reefs are as accurately shown on the sheet
as they would have been had the survey been a hydrographic one
purely; and, on account of the long series of tidal observations, lasting
44 months fmd including 122 low-waters, an excellent plane of refer-
ence was established for reducing the soundings to the plane of mean’
low water. In running the lings advantage was taken of the shoalness '
of the water and softness of tho bottom to place and locate poles with
flags for ranges. Throughout the sarvey the lines were run on these
ranges thus established, and the accuracy of the work considerably
increased in consequence. '

On account of the shallowness of the water in localities where oysters
were found, it was impossible to use the ship for dredging purposes.
The oystermen employ tongs entirely, and tongs wero found to be more
serviceable than the boat dredge for our purpose. In estimating the
numnber of oysters to the stated given area—as for instance, a square
yard, the comparison generally used in former surveys—tho boat was
moored, and the oysters on the bed were tonged and counted within
the hmlts covered by the bottom of the boat, and the result reduced to
square yards. Any method employed for this purpose, although correct
enough for the particular locality where used, would, of course, only
give a rough approximation for the whole oyster region, unless an
almost infinite number of such observations were made. Still this
metliod gives a standard to which observations made in future surveys
may be compared, and thus show the increase or decrease from time to
time in the number of oysters ou the beds.

_ The shoaluess of the water allowed the use of poles in taking sound-
Ings and obtaining the character of the bottom. A sounding pole was
constructed on board ship that was particularly well adapted for the
work in hand; it consisted of the pole proper, made of juniper—
the lightest wood obtainable—and a metal disk fitted on the end of
the pole, connected with it by a copper wire. This wire was simply
to prevent the loss of the disk in case of the breaking of the pole,
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and was inlaid in a groove in the side of the pole. The disk was of
brass, 3 inches in diameter, and slightly concave on its lower surface.
It was attached by means of a screw cap to a 3-inch length of 1-inch
piping, into which the pole was fitted and riveted.

These poles were 1} inches in diameter at the lower end, and slightly
tapering to the upper end. They were 14 feet long, and, constructed as
described, were light, well balanced, and strong. By their use the pres-
ence of oysters could be immediately detected, not only by the “feel”
of the pole to the poleman, but also by the ringing sound given outon
striking shells, easily heard by the officer in charge of the boat. At
first, observations were taken and examinations made whenever the
oysters were discovered in running the lines; later, it was found better
to run the lines first, plot the position of oyster beds, and then to
revisit the beds, occupying different stations previously marked out on
the sheet. This latter method secured uniformity, and was more
thorough, as it prevented the too hurried observations that were likely
to occur. All oyster reefs and areas of scattered oysters were carefully
located, the reefs composed solely of old shells, as well as those of live
oysters, and whether of the raccoon type or not.

Full notes were kept in the record books of the result of the examina-
tions—the type of oyster, shape, size, and appearance of the shell,
whether single or in clusters, growth on shell, appearance of spat or
young growth, flavor and condition of oyster, nuwber of oysters to
stated area, proportion of live oysters to dead shells, appearavce of
bed, growth and cleanliness of bed. A careful lookout was kept for
enemies of the oyster, as starfish, drumfish, drills, conchs, sponges,
ete., and their presence noted. At each observation point the probe
was used to determine the different layers at different depths of the
bed. An especially constructed probe, with a steel drill point and con-
nected by lengths of piping, was used, and in some instances was driven
to a depth of 12 feet. At each observation point specimens of oysters
were preserved, and these specimens at the end of the scason were
turned over to a Fish Commission expert at Washington for examina-
tion, and a report made upon them. The result of the examination
appears in this report.

In considering the question of bottom suitable for the planting of
oysters, those areas were recorded favorable when the bottom was suf-
ficiently bard to prevent the oyster from sinking, and, at the same tine,
possessing sufficient cohesion to resist the shifting action of the waves,
all other conditions bLeing also favorable. Very soft, muddy bottoms
were considered unsuitable, but those of a somewhat firmer consistency
it was considered possible to make suitable by covering them with
layers of stones or shells.

When working in St. Vincent Sound the ship was some 18 miles from
Apalachicola and it was necessary to send the steam launch to that
town once a week for provisions and mail. Iater, when the work had
progressed to the eastward, a return to an anchorage about 3 miles
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off Apalachicola was made on Saturday afternoons for the same pur-
pose. 'The vessel could not, without danger of delaying the work by
waiting for high water, make an anchorage nearer the town, on account
of the shoal water. When the work had reached the eastern part of
Apalachicola Bay, the ship was moved every day to the scene of work,
that as little time as possible might be lost in going to and returning
from work. These short runs were made under one boiler in orderto
save coal, and although the vessel was under way nearly every day
an average of only six-tenths of a ton of coal was used per day.

As is usual in hydrographic work, each position of the boat was
plotted on the boat sheet, in order that the officer in charge of the
boat might know his exact location and direct his course accordingly.

The work was kept plotted up to date on the smooth sheet, the
draftsman cach day plotting the work of the day previous from the
record. At the close of the season a large amount of work remained
to be done by the draftsman to complete the sheet, and preparo a new
one in such form that it conld be photolithographed for publication.

SUMMARY OF WORK.

Aron sarvoyed, aquare miles .............. #8 | Number of low-waters obacrved for eatab-
Avoa of oystor beds Jocated, in neres— | lishing plano of reference.oeeeeeoee-- 122
thick growth ..oooeieieiiiiininnn 1,786 | Total numborof observations for density.. 598
Aren of oyster beds located, in ncro®— Total number of observations for tempor- :
seattoring growth ..o BB6D | QLUYD coeereresanrenrcace rmaccoccctonnans 598
Aren of good plunting gronnd located, in Numbor of ‘times current obsorvations
ACTOB «eeeventoonnenvranascssonmssannsassns 6,850 . ywerorecorded L oooooiiiiii i 792
Number of Boundings takon..eee .- --- 75,126 | Numbor of apecinions proserved .......... 40
Number of anglos taken coceeevennen-nnes 7,815 I Timo in which survey was made, Novom-
Number of milos of sounding and detor- Dbor 12, 1805, to Mareh 28, 1800, :

minations of the bottom...........oovent 014.8

Answers to a series of questions were obtained from all oystermen
and dealers.
GENERAL DESCRIPTION OF THE AREA COVERED BY THE SURVEY.

The area covered includes an extent of about 21 miles in an east-and-
west direction and at its widest part about 63 miles in a north-and-south
direction. It consists of Indian Lagoon, St. Vincent Sound, Apalachi-
cola Bay, East Bay, and the western end of St. George Sound.

Apalachicola Bay is the largest and most important of these bodies
of water, and is bounded by the mainland to the northward and by St.
Vincent Island, Saund Island, and St. George Island to the westward
and southward. It is entered from seaward through West Pass.

The extension of Apalachicola Bay to the eastward is called St,
George Sound. This sound is inclosed by St. George Island and the
mainland from Cat Point to the eastward.

East Bay is a shallow body of water adjoining Apalachicola Bay to
the northeastward. .

St. Vincent Sound is formed by the island of that name. It narrows
toward its western end and communicates with the sea at Indian Pass.

Indian Lagoon is a small, shallow body of water formed by Indiar
Peninsula, and having only one narrow inlet at Indian Pass.

F. R. 96——13 '
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ST. VINCENT SOUND.

General description.—St. Vincent Sound contains about 15 square
miles and extends in a general east-and-west direction for about 9%
miles, and varies in a north-and-south direction for about 2§ miles at
its eastern end, to 3 of a mile at its western end. The eastern part of
the sound is quite shoal. Only about 4 feet at low water can be carried
from Apalachicola Bay. The western part is connected with the sea by
Indian Pass, through which 8 feet can be carried at low water under
favorable conditions. After entering the pass a narrow and compara-
tively deep channel extends about 2 miles to the eastward. '

Indian Lagoon, a small, shallow body of water, nearly landlocked, is
connected to the western end of St. Vincent Sound by a narrow, crooked
channel. A material difference was found in the shore lines of the
sound when the present survey was compared with the original, the sea
having encroached on the shores of both the mainland and St. Vincent
Island. At some localities the shore line of the latter had receded
nearly one-fourth of a mile.

It also appeared that the oyster reefs cxposed at low water, and now
composed of only dead shells, have changed considerably since the orig-
inal survey. A peculiar hydrographic feature of the sound is a deep
hole or basin which is found about 2 miles from the western end of the
sound. At this point the waters of the sound are compressed between
two long, narrow oyster reefs, which make out from either shore. These
long oyster reefs are dry a greater part of the time, and seem to form a
natural division between the different types of oysters of the sound, as
well as the sound itself. For convenience this place was designated
as the Bulkhead. The sound carries off a part of the fresh water from
Apalachicola River and also receives a small fresh-water supply from
the various runs on the mainland and from the creeks of 8t. Vincent
Island.

As might be expected, the densities of the sound vary considerably.
The eastern part of the sound has the greatest fresh-water supply, and
bas an average density of 1.0106, with an average temperature of 53° F,
There is probably very little difference in density at the times of ebb
and flow until the Bulkhead is reached. Just to the westward of the
Bulkhead the density averages 1.0197, and temperature 53° F.

At Indian Pass the water is quite salt at all stages of the tide, the
average density being 1.0234, the average temperature 57° I,

In Indian Lagoon the density at the eastern part is 1.0217, the temper-
ature 61° F.; at the western part the density is 1.0219, the temperature

60°F. These observations, however, were single ones and not the
average of many, as the locality was not considered of sufficient impor-
tance to take a series of observations.

In former years a large part of the oysters brought into Apalachicola
were taken in St. Vincent Sound. During the season of the survey
only one vessel—a small schooner with three men—was engaged in






