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SUMMARY

urvey of the oyster resources together with observations on other
biological and physical conditions of the inshore waters of Greater
ampa Bay was conducted during July and August, 1951.

FOREWORD

‘e"‘oﬁ‘s'hore waters were not examined, but it is possible that cer-
of these bottoms, particularly between depths of three and six
et,-could prove suitable for commercial production. Cultch was

erally absent and no evidence of oyster growth was noted in these

THE STATE OF FLORIDA produces a greater variety of salt wate
epths.

ucts, including game and food fish than any other part of t

ys Bayou was the only locality with commercial production. The
resent  production is estimated at approximately fifteen hundred

hels, but can readily be increased by the application of sound
iethods of oyster culture.

try. The total commercial catch is over 200,000,000 pounds, with
of more than $39,000,000 and more than 75,000 persons are sol

pendant upon the industry for their daily bread. The auxiliary occu

ity samples, though relatively high'in the open waters, were all

such as boat-building and the numerous persons indirectly and 1thin the limits éxperienced in highly productive regions in Florida.

N : - hoat : i e h ; : . L.
connected with the charter-boat and sports fishing greatly exceed emperature observations were all within the ranges common to

and bring the actual value of the sea fisheries to a figure which pr ishore Florida waters during the months of July and August.

exceeds $200,000,000.

The State Board of Conservation is charged with the supervisio

yster pests were widelv distributed in Tampa Bay. The conchs
lelongena corona and Thais haemostoma floridana were numerous
oughout the region. The “leech” Stylochus inimicus was observed
y in Papys Bayou, but this organism may be one factor responsible
he absence of commercial oysters in the open bay. The occur-
ce. of these parasites may be associated with the high average
inities.

servation and development of this important industry. In orde"r'v
out these responsibilities it is necessary to sengage in research

accurate information is gained upon which may be based sound

roughout the region a scarcity of rocky bottom or natural cultch is
ably the major reason for the absence of natural beds on bottoms
elow the low-tide mark. This is probably due indirectly to sedimen-
on consequent upon construction and industrial activity on the
rounding uplands. :

of scientific management and control such as those which

existed in other states with salt water fisheries of lesser magnitud

The result of all research conducted by the State will be p
for the information and benefit of all concerned. It is hoped th S?ﬂes of experimental oyster plots and a year-round study of the
ydrographic conditions should be established in order that a more

r - intelli iati c State’s saltwate : ] , _
will lead to more intelligent appreciation of the 3 nplete analysis of the potential oyster production can be made.

as well as to the adoption of sound conservation measures, and to nstruction of municipal sewage facilities and strict enforcement
the sanitary codes will be necessary if the extension of present
lution boundaries and the ultimate elimination of commercial
tering are to be prevented.

cooperation in their enforcement.

Additional copies for fishermen, schools, wild-life clubs,
groups and individuals may be obtained from the Superv

: e stocks of commercial oysters in the pollution-free waters of
State Board of Conservation, Tallahassee, Florida. .

pa Bay can be increased in Areas II, 111 and IV. Interested indi-
iduals can produce quality oysters in favorable portions of these
as by following culture programs recommended by the Oyster
/151011, '

A list of publications in this series appears at the en
this book.




INTRODUCTION
The Oyster Division, in a continuation of its established progr

surveying the estuaries and protected inshore coastal waters of Flo
conducted a biological survey of Greater Tampa Bay during July
August, 1951, Oyster growth rate and further salinity and temper:
observations were obtained from Papys Bayou until May, 1952,

The purpose of the survey was to examine the available oyster reso
of the area, and to determine whether the existing oyster fishery coul
expanded through the combined efforts of the Oyster Division and
bers of the industry. In addition to the study of the oyster re
observations were made on the topography, salinity and temperatu
other pertinent biological and physical conditions throughout th
~ The original data on salinity, temperature and growth rate ar
extensive to publish. Copies of this material, however, have been depi
in the library of the Marine Laboratory of the University of Miami
the office of the State Board of Conservation.

A partial bibliography of geological, biological and hydrographic
referring to Tampa Bay has been included as an aid to future investig

Grateful acknowledgement is made to all those who assisted in t
duct of the ficld work, and especially to Mr. L. F. Scott, General:
Florida State Board of Conservation, and Mr. J. W. Kirtsinge
work was carried out under the direction of F. G. Walton Smith
also gave invaluable advice and assistance in preparing the report

METHODS

The survey was condncted from both the shore and from -
drafted skiffs. Bottoms were examined visually where depth permit
by probing. Whenever practical a physical examination was ma
exposed oyster bars. :
Salinity was determined with a precision salinity hydrometer.
temperature was determined with a Centigrade thermometer B
samples were obtained with a Foerst water bottle.
Locations were in most cases determined from shore bearmg
navigational aids.

GENERAL DESCRIPTION OF TAMPA BAY

T
82’50’

Z

IS.

Greater Tampa Bay includes, for the purposes of this survey
Tampa Bay, Tampa Bay, Hillsboro Bay, Boca Ciega Bay, Terra Cei
the Manatee River east to Redfish Point and all bays and trib
adjoining these waters. It is located within Pinellas, Hillsboroug

rea I—Boca Ciega Bay

mcluding Long Bayou and Cross Bavou.




Manatee Counties on the west coast of the state approximately 200 nu
north of Cape Sable, the southwestern tip of the Florida peninsula.

Oriented in a north-northeasterly direction Greater Tampa Bay op
into the Gulf of Mexico to the southwest and has a maximum lengt]
about 35 miles. It is relatively shoal, averaging less than 15 feet, an
an area of approximately 365 square miles.

western shores of the Area present a distinctly contrasting picture.
icreasing demand for real estate along the beaches has resulted in
dredging and pumping operations. Land arcas, large enough for
g subdivisions were bemg built on what was formerly shallow bay
At least three dredges were in operation during the period of this
“Many of the islands along the west shore were being enlarged,
channels between the islands and the beach mainland were being
\though there were still some scattered stretches of mangrove,
d that these would soon succumb to the land building program.

The survey included all the inshore waters of Greater Tampa Bay
the exception of the shores of the Interbay Peninsula, the south po
of the Pinellas Peninsula and the waters between Piney Point and
roach Bay. The Interbay and southemn Pinellas Peninsulas are the sites
concentrated municipal and mdustrial developments which preclud
successful prosecution of an oyster fishery in the adjacent water
Piney Point-Cockroach Bay area was omitted following difficulti
arranging for suitable transportation and guides. Local inhabitants
however, that this shore is similar in all respects to that north of
roach Bay and south of Piney Point.

Since approximately 140 miles of coastal waters were included
survey it is most convenient to establish four smaller subdivisions or:
These Areas will be described and the physical and biological observ:
within each will be treated separately. ;

rangroves, which once formed an almost unbroken thicket about
ores of Tampa Bay, are a natural filter of sediment. The extensive
stems retard the seaward movement of upland sediment and there-
uch to prevent the filling-in of the open bay bottoms.

ottoms of the open bay consisted mainly of moderately firm mud
tures of mud and sand. The bottoms of Long and Cross Bayous
rgely of brown or grey mud, but several areas of hard packed sand

50 nioted. Rock bottom was found only in a few smali patches near
dian Rocks Bridge. :

nd Temperature Observations

our surface and nineteen bottom salinity observations were
is area. Surface salinities ranged from a minimum of 30.9 %. to
wm of 37.6 %, with an average of 35.5 %. Bottom observations
between 35.1 % and 37.2 %. The average bottom salinity was
The maximum observed difference between simultaneous surface
tom observations was 00.9%,. The average difference was 00.3 %e.
-surface observations were made at two stations. The average
e is shown in Table 1.

AREA |

Boca Ciega Bay from the Indian Rocks Bridge south to th
Blind Pass Bridge and the Corey Causeway, and including Lon
Bayou and Cross Bayou. (See Figure 1.) :
Boca Ciega Bay connects directly with the Gulf of Mexico t
Johns Pass and Blind Pass. To the north it continues into Clearwater
and south of the Corey Causeway it opens into Tampa Bay an
Tigmont and Pass-a-Grille channels. The Intracoastal Waterway has:
dredged through this area to a controlling depth of five feet at mea

v Tasre 1
water. Aside from this channel the average depth of these waters is:
. _ S Salinity Average  Temperature Average
imately 2.5 feet. No. Range Salinity Range  Temperature
Obs. Ino/co In o/co °C. °C.

A few man-made clearings were noted along the eastern shore
Area, but in general the banks are fringed with the dense mangrove:
typical along the lower Florida coasts. A few small tidal marshe
noted at the entrance to Long and Cross Bayous. The waters withi
bayous shoal rapidly from about three fect at the entrance to less tha
foot in their upper reaches. A shallow (2 to 3 ft.) canal has bee
through Cross Bayou and across the St. Petersburg peninsula. A
has been built across Long Bayou about 1.75 miles from its mouth.
large shallow body of fresh water, Lake Seminole, has been impound
the north of the dam.

an -Rocl:s
4 35.0-36.6 360 29.0-30.5 29.5

No. 4 5 353376 36.8 29.5-30.5 299

d surface temperatures ranged between 27.5°C. and 33.0°C.
verage of 29.7°C. Bottom temperatures lay between 29.0°C.
C. and averaged 29.7°C.
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TasrLe 2

12-Hour SERIAL SALINITY AND TEMPERATURE OBSERVATIONS

Salinity Average Temperature Ave
Range Salinity Range  Tempe
Station Date in o/co In o/00 In °C In

W. Bridge Treasure
Island Causeway (S) 79-51 353364 35.8 28.0-30.0

W. Bridge Treasure
Island Causeway (B) 7-9-51  35.3-36.3 35.8 28.0-30.0

Welch Causeway (S)  7-11-51  36.4-37.5 37.1 28.0-31.5
Jungle Pier (S) 7-12-51  33.4-37.9 36.3 29.0-31.5

sample.
B—Bottom sample.

Serial salinity and temperature observations over 1Z2-hour perio
obtained at three stations: West Bridge of the Treasure Island Cause
Welch Causeway, and the }'ungle Pier. The data obtained from

EBB FLOOD |

o730 030 T 830
TIME IN HOURS

2212-hour salinity series, surface only, at Welch Causeway. July 11,

series are presented in Figures Z, 3, 4, and Table 2.

| —— SURFAC
38.01
g\"
S ]
& 36.01 o N N
Z ~ ,I 7
.
< -
43
34.01
*EBB , . - FLOOD _ |
0730 ‘ 1130 (530 FLOOD

‘.Oéoo' : 200 1600
TIME IN HOURS

12 hour salinity series, surface only, at Jungle Pier. July 12, 1951.
Freure 5. Area ]I—Smacl\s Bavou and Papys Bayou.

TIME IN HOURS

Figure 2. 12-hour salinity series, surface and bottom, at West Bridge
Treasure Island Cansewav. July 9, 1951. '

11
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Biological Observations

No oysters of commercial size and quality were observed in Area
small number of coon oysters were found in the waters between the
Rocks Bridge and the Corey Causeway. These were generally les
2.5 inches long, and were located on small bars or clumps so situat
1o be exposed for long periods during the normal tide cycle. He
tality, up to 75%, was cvident in almost every case. A limited set
oysters was observed on sea walls, but, in many cases, piling 3:1
cbijects placed in the water during the past two years supported no
growth.

Small isolated clumps of stunted coon oysters were found along:
shore to the north and south of the entrance to Long and Cross:
Thesc had suffered at least a 509, mortality and were daily expo

1
82°35

number of smallel bars were found along both sides of the bay
scattered small lumps were located in the vicinity of the Seminole.

gradually replaccd by small lumps and fringing bars. A hmlted
small oysters was noted upon mangrove roots in the bayous. Pr
all the oyster bars within these bayous were subject to long exposu
ing the tide cycle. The oysters were similar to those found in
bay and were present in considerable numbets. The proportion of
dead oysters was consistently greater than on the outside bars.

e
é} 27° 501

The conchs Thais haemostoma floridana and Melongena cor
present in considerable numbers on all oyster bars throughout th
On one small bar more than thirty conchs, ranging from one to five
long, were coumted within a circle six feet in diameter. The fo
animals were also noted in some numbers during the survey::
perversum, Fasciolaria tulipa, Pecten gibbus, Mennipe mercenaria
inus variegatus and Limulus polyphemus. :

Boundaries of Pollution
All the waters of Long and Cross Bayous are contaminated
closed for the taking of oysters by the Florida State Board of Hea

AREA Il
Smacks Bayoun aud Papys Bayou on the east side of the P
Peninsula. The shore between these bayous and from Pa
Bayou north to the Gandy Bridge. (See Figure 5.)

“Ficure 5. Area li—pSmacks Bayou and Papys Buyou.

ystem of shallow channels. These channels had an average depth
t at low water, and the bottoms consisted mainly of hard-packed
the east of these keys shallow sand flats extended from one to
offshore.

ayou consisted of several large basins joined by narrow channels.
reams and drainage canals emptied into the bayou from the
to the west. Except for a small stretch just west of Mermaid
ete-a number of homes had been built, the shores of the bayou

Between Papys Bayou and the Gandy Bridge there was a cha
cal mangrove keys separated from each other and from the mamia

12 13




were lined with almost unbroken stretches of mangrove. A channel o Repeated samples were obtained at three stations as shown in Table 3
from 8 to 15 feet deep extended about one mile west of Mermaid Point

‘Throughout the bayou the average depth was about 2.5 feet but occasiona

TaBLE 3

Salinit; Average T ¢
0 \ 1 : ba v ag emperature  Average
holes, up to 15 fect in depth, were observed. From the mouth of the bayov . Stati No, Range Salinity Range  Temperature
tation Obs. Ino/oo In o/o0 oC. o,

west to the Weedon Island Bridge the bottoms consisted mainly of packec
sand but small stretches of mud and of broken shell were also present
To the west of the bridge mud replaced the sand and was the predomman
bottom in the upper channels and basins.

Papys Bavou.
" Ovster House (S) 1+ 26.0-30.0 28.6 *

Weedon Island

The exposed shore between Papys and Smacks Bayous was being devel : I\g\ljdg? (S') : 30296298 297 275300 288
oped for homesites, but some of the natural mangrove still remained nea ' B;ii;c,cem(lg[js wnd 3 29.4-29.8 29.6 27.5-30.0
Mermaid Point. The bottoms in this region gradually sloped to a dept : N b,, P > 29.4-29. 29.6 27.5-30.0 29.0
of about two feet and consisted principally of packed sand with limite (é(;n]]‘]lc » omt 4 292305 203 2503
amounts of grey mud restricted to the borders of occasional coon barsi : 1\»1cm i Poi 29.2-29. 29.3 28.0-31.5 20.9

Smacks Bayou, though smaller than Papys Bayou, presented a simila (B) i Fomnt 4 203207 293 28.0.32.0 208

system of connected basins. This is a very desirable real cstate area an
there had been considerable home construction on both north and south:
shores near the mouth of the bayon. The remaining shores were covered
with a deuse growth of mangrove. The small bay southeast of the Smacks
Bayou Bndgc had been recently dredged and the bottom here consisted
of shcl\y grev mud. The remaining hottoms of this bayou were mainly of
sand with small paiches of mud confined to the vicinity of some coon bars
along the edge of the mangrove,

*Laboratory determinations.
S—Surface samples,
B—DBottom sample.

Surface temperatures ranged from 27.0°C. to 31.5°C. with an average
£ 296°C. Bottom temperatures lav between 27.5°C. and 32.0°C. and
werage 29.5°C.

In addition to the samples taken during this survey the Oyster Division
ias obtained 38 salinity observations from the dock of the Papvs Bavou
yster House. These obscrvations were made during the period from
April, 1950 to July, 1952, When combined with the samples from this
tation during the present survey the salinity observations range from
4.0 %o to 31.2 %.. The mean salinity is 29.6 %, and the standard deviation

Ao, Temperature figures are not significant since, in most cases, salinitics
vere determined in the laboratory.

Salinity and Temperaivre Chservalions

Thirty-seven surface and ten bottom salinity observations were made
Papys Bavou during the survey. Surface salinities averaged 20.0 % an
ranged from 26.0 % to 30.2 %.. Bottom salinities ranged between 29.2 %
and 29.8 % and averaged 29.5 %.. The maximum difference between su
facc and bottom observations was 1.9 %. Bottom salinities averaged 0.3 %
higher than the concurrent surface observations.

Nine surface and three bottom samples were taken in Smacks Bayou
Surface salinities averaged 29.5 % and ranged from 29.0 % to 30.1 %

v TasLE 4
12-Hour SErIAL SariNiry aND TEMPERATURE OBSERVATIONS

Bottom observations averaged 29.3 % and ranged from 29.1 % to 29.5% SP“EJL‘;“Z 'g};f."‘l.*téf Temperature A\f‘.cr‘fiéé“?"
Maximnm difference between surface and bottom observations was 0.4 % - Station Date In o/o0 In 0/o0 %{13%&, Tmpﬁaoté'_c
while the bottom salinities averaged 0.1%. higher than the concurrent Veedon Islaud
“surface observation. rdge (S) 71851 29.2-29.9 29.6 28.0-30.0 29.1
Fight surface salinity observations were made between Smacks and Veedon Island ' ;
‘ ridge (B) 7-18-51 295301 297 28.0-300 291

Papys Bavous and among the mangrove keys north to the Gandy Bridg
These ranged from a maximum of 29.7 %. to a minimum of 28.9 %.. The
average salinity was 29.2 %.. Depth suflicient for a bottom sample v ‘
found at one station. Fere the surface and bottom salinitics were 29.7 %o
and 30.3 %. respectively. :

~Surface sample. ;
Bottom sample.

~The results of a 12-hour scrial observation at the Weedon Tsland Budg
re shown in Table 4 and Figure 6.
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| conditions, exposed; fringing coon bars and large areas of more or
itén bottom, were resumed.

~—— SURFACE
-<-= BOTTOM

¢ conchs Melongena and Thais were numerous on all ovster bars
ined. The boring sponge Chiona sp. was observed on oysters taken
he deeper beds in Papys Bayou. The following animals were also
inthis Area: Busycon perversum, Fczscvolana tulipa, Callinectes
dus and Echinaster sentus.

IN °%
1

[}

)

A

AY

AY

Ay

7

’

“leech” Stylochus inimicus was found in oysters taken from Papys
u during the 1952-53 oyster season. Shuckers in the oyster houses
ted that up to ten oysters per bushel were infected by this pest.

ere were considerably fewer coon bars in Smacks Bayou than had
observed elsewhere in Area 11. A relatively good set of one to two
e haIf inch oysters was noted on bridge abutments and on the man-

SALINITY-

27.01

¢ from the conditions on the 1eased beds, most of the coon bars
mned were similar in that less than 50% of each was composed of

R FLOQD . — ] EBHB ySte
0730 1130 1530 . rowth
TIME IN HOURS onjunction with the state-wide growth studies conducted by the
Figure 6. 12-hour salinmity scries, surface and bottom, at Weedorn. Division, a growth-rate station was established in Papys Bayou in
Bridge. July 18, 1951. : ;,-1952. This location was chosen i view of its accessibility and
Biclogical Observations ,
A limited number of small coon oysters were found fringing th
grove islands to the north of Papys Bayou. No oysters were obser

TasLE 5
Parys Bavou Growrn Trays

the offshore bottoms nor in the occasional deep holes to be found Size Range No. Aﬁgf&g[ﬁ Inerement Ir‘l"cf_fg:;lgm
inshore channels. Although not crowded, the oysters appeared to be Inmm, Individuals ln mm.  Inmm. In mm,
ed and only a small portion of each bar consisted of live indivic 17.0—41.0 30 30.8 -
Practically all bars were so located as to be about 85%, exposed on no 73.27-52 19.0—48.0 30 35.2 44 1.08
low water. 25-16-52 23.0—55.0 30 42.9 7.7 1.08
From the entrance to Papys Bayou westward to within approxi -25-52 41.0—59.0 48 49.0 : o
one-half mile of the Weedon Island Bridge similar conditions pre 3-27-52 42.0—63.0 48 g 1.6 2.6 0.60
From this point and up to the bridge an entirely different situation 5-16-52 '_}7'0““5’8'0 6 Gif 48 0'5’
found. Although there was a considerable amount of barren sand b %;53 ;gg—é %8 1 g gij - 04t
oysters were observed in relatively large numbers. Coon bars, as :1 6?5 5;:0:78:(} 43 69:6 e 0.63
fringed the shore and in some instances extended well into the ba J3ce 22.0-90.0 20 80.9
. = -25-52 72.0—90. 3 . .
deeper water, 4-5 feet toward the middle of the bayou, oysters of con 97.57 74.0—93.0 30 830 11 0.25
cial quality were observed in some numbers. Those examined rang 1652 75.0-—93.0 30 82.5 0% 0.07
length up to five inches with the average being estimated at approxi 97.57 87.0- 107.0 23 972 . o
3.5 inches. Although some crowding was in evidence, these oyste 17-52 87.0-108.0 24 98.3 11 015
generally well formed and appeared in good condition. The greater’ 25.52 103.0- 117.0 18 110.5 N o
of these high quality oysters were located on leased bottoms. To the 27-52 103.0-123.0 18 1110 . 05 0.11
of the Weedon Island Bridge and over the remainder of Papys Bay
17
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i AREA )
Old Tampa Bay from the west ill of the Gandv Bridge to the
"Cfﬂ cud of the Davis Canseway, Included are the walors of
Cooper Bavou, Safety Harbor, Mobbly Bay and Double Branch
. {See Figure 8.)

the successful growth of the native oyster population. Plans for the
round maimtenance of this station were abandoned in May 1952, 1
of cxcessive feuling of the experimental oysters by spat and other
isms. The resules based on the limited number of measurements
before abandonment are shown in Table 3, and Figure 7. The ext
fouling mayv have becn responsible for the reduced growth-rate as
pared to that at Apalachicola.

ampa Bay is located between the Pinellas and Interbay Penmsu-
maximum depth is approximately twenty-two fcet and the average

X A « PAPYS BAYO :
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at Apalachicola, ¥la,

T

Oyster Leases

Only two leases, however, a total of 11.36 acres have been cultivatec
production during recent years, In 1952 these bottoms supplied th
of two small ovster houses in St. Petersburg, but the total annual p
tion is estimated at less than 1,000 bushels. The remaining fou
were virtually abandoned, They were neither cultivated nor fishe
most cascs were improperly posted. :

SAFETY HARBOR
PIER

CROSS BAYOU
CANAL

naut. mile

Boundaries of Polluiion
Smacks Bavou is closed for the taking of ovsters by the Mo
Beard of Iealth.

8. Atea 11I—Old Tampa Bay from the west fill of the Gandy Bridge
¢ castern end of the Davis Causcway,

18 i9




s of the bay were fringed with dense mangrove. Some grev mud was
d in the creeks, but the remainder of the shallow bay bottom was
c1paﬂy sand.

15 estimated at 12 feet. Roughly parallel to the shore are extensive ar
sand bottom which, except for the inshore regions, are at an averag
of four feet and may extend a distance of two miles offshore befor
mg the six foot contour.

Between the Gandy Bridge fill and Big Island the shoreline was
by many small bays and numerous mangrove islands. This regio
uninhabited and supported a dense and unbroken mangrove thicke
waters were very shoal and no deep channels were located. The bo
along this inshore area were mainly of sand or mixed sand and mud
bottom was found at the west end of the large bay southwest of Big

ouble Branch Bay was a large bay studded with numerous mangrove
and fringed with dense mangrove. A few deep channels were noted,
i¢ average depth was about 1.5 feet. Although some mud and shell
found the bottoms were generally of sand.

he remainder of the arca surveyed consisted of the typical mangrove
together with shoal and sandy bottom. Some mud and an occasional

.. . . p,up to 6 feot, channel were observed ey
Similar conditions were found from Big Island north to the » 1P ’ , however,

Bayou canal. This is the east end of the dredged channel previously
tioned in Area I. The mangrove had been cleared for about 1.5 miles
from the canal mouth to provide access to the nearby Pinellas Airpe

nity ‘and Temperaiure Observations

‘venty one salinity observations were made between the Gandy Bridge
he Davis Causceway. These ranged from 25.3 %, to 29.8 % and aver-
27.9 %.. Two bottom samples obtained in this region averaged 26.6 %.,
ach differed with the concurrent surface observation by 0.1%..

From the canal north to Allen Creck the shore is higher and the
grove is almost completely replaced by pine land. Long stretches
beach were also noted. Although some grey mud was found in the
reaches of Allen Creek, sand and mixed mud and sand were the j
ant bottoms. Shoal water continued in this region.

enty- elght surface samples were taken over the remainder of this
Surche salinities mngcd from 133 %, to 27.1 %. The salinity of
¢ and another of 14.8 %, were 1ccorded from entrances to Alligator
1shop Creeks, both of which drain large quantities of fresh water
he bay. Since these do not represent the normal conditions found in
rea, they have been omitted in figuring the average surface salinity
2 %0 A single bottom salinity was obtained and was recorded at
“The simultaneous surface salinity was 25.9 ¢ /(m

'face temperatures ranged from 26.0°C. to 31.5°C. and averaged
:The bottom temperatures ay eraged 27.6°C.

A few houses were noted between Allen Creek and the Davis Cau
The shore consisted of sand beach spotted with occasional m
clumps. Depth and bottom tvpe were unchanged.

The shore of the west fill of the Davis Causeway was typically
with isolated clumps of mangrove. Narrow channels paralleled th
both north and south. Shoal water, sand bottom, and dense 1
were the prevalent conditions north to Alligator Creek. This

been dammed and was a spillway for a fresh water lake above the:

i e Tasre 6
From Alligator Creck north to Phillippi Point scattered mangi

sand beach lined the shore. Beyond Phillippi Point to the railroa
across Safety Harbor dense mangrove was common. The bott

1Z2-Hour Suriar SatiNity anp TEMPRRATURE (OBSERVATIONS

Sf;\]inity %v?‘ra’ge Temperature Average
) ) ) s asion: . ange Salinity Range  Temperature
generally of sand, but small patches of mud were occasionally no Date In 0/00 n 6/06 in °C, aes

waters remained shoal and this factor prevented investigation of I
north of the bridge.

Harbor —
: 7-27-51  24.8-26.3 259 28.0-32.0 299

Mangrove thickets fringed the shores south to within a halfa
Booth Point. Here the land had been cleared and was the site of :
ly built electric power plant. Shallow sand flats extended southwar
Booth Point for about a half mile, and much of these were exposed
water. Depth and bottom types over the remainder of the region
ued unchanged.

7-27-51 - 26.1-26.5 26.3 28.0-30.5

S
el
(V3]

ottom sample.

12 hom salinity and temperature series was obtained from the

Ilarbor Pier. The obscrvations are presented in Table 6 and
Two small creeks were found to empty into Mobbly Bay .

20 21




al completely dead coon bars were found m the vicinity of Alli
eck and northward te Safety Harbor. This mortality appears to
ited from sand sitting over the bars and the flow of fresh waler
1gat01 Creck.

—— SURFACE
--- BOTTOM

in small clumps were present in hmited numbers north-
"fhv rai hocld bridge aund southeastward to Booth Point. Scveral
1 oﬂ%ho* ¢ coon bars were notcd scuth of Booth Poimnt. These bars,
veere approximately 809 exposed at normal low tide and sup-
few live oysters,

N °%

alsmall, '!r_:._rgci cmicl scat *md ccon bars prevailed throughout the

SALINITY

'sé% of s mall oysters wag ()hsrl\ cd on mangrove roots thi m’fhoui

2307

sre found throughont this Area in greater numbers than else-
‘.ﬂ.mpa Bay. The bm southwest of Bw Tslanc ctppvcvc& to be

0730 130 1530 v ,
TEME IN HOURS ) } _ . ortion of the 5«,:‘«“;1 was fom*d to 1 '>c free of these ovster p’-“;’m ‘f‘s’if:d('xr
Frcure 9. 12-hour salinity serics, surface and bottom, at Safety Tarbor o
fuly 27, 1951,

FL_OOD EBB
0 stms, lcss tham one foot i d'i:amcter, was made i this bav.

Biological Observations
Numerous small coon bars were noted from the Gandy Bridge nort
Big Island. An estimated sixtv percent of each bar consisted of old

and dead oysters.

e-ovster lease m this region was, located on the west side of Old
¥ just north of the Davis Causewav fill. This lease was improp-
and had an arca ot 35.6 acres. The lessee stated that he had
any oysters from these bettems, nor had he cultivated it at any
reful examination of the lease showed that the bottoms were

irely barren of ovsters, No trace of any bar was found and only
imsunt of dead shell was tonged from the lease.

I the iarge bay southwest of Big Tsland coon bars of a similar tvpc
common. In this case, however, a small number of commercial

or:da State Board of Health does not veport any of these waters

coon bars. ‘ ' :
sed to the taking of ovsters.

From Big Island north to Allen Creek the size and number
bars gradually diminished until, at the mouth of Allen Creek;
small scattered lumps were observed. The percentage of live oys
each bar diminished toward the north until, on bars opposite the
Aunpori, almost no live individuals could be found. In the vicinity-
Creek, however the lumps were composed mainly of live oysters.
were scarce from here north to Ceoper Poimt and were confined 1
scatiered coon bars of small extent. A set of small ovsters was 16t
the mangrove in Cooper Bavou.

AREA IV

h 4o Cockroach Bay ;md from Piney Point QOWLh to the
len and Manatee Rivers. (See Figures 10 and 11.)

3 on the west

sore Bay is located between the Interbay Peninsul the
mainland of Hillshorough County on the east. The maximum
approximately 25 fect and the estimated average depth is 10 feet.
o1 of channels have becn dredged throngh the bay, the decpest of

a5y

s L
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feet. The six foot depth contour was usually located about one
shore. The bottoms along the east shore of the bay were generally
and had an estimated average depth of 2.5 feet.

n - the northwest end of the McKay Causeway south to Delaney
he shore was of sand with some scattered small rock along the
ay fill. Dense mangrove was prominent along the banks of Delaney
The waters were shoal and, except for limited amounts of grey

U
naut. mile -

Treurr 10, Arca [V—McKay Causceway south to Mangrove Point.
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niud m Th%s creck, the bottoms were of fine sand. A large sand-spig,
<>c;11 o as “Black Dock”, was Tocated approximately one-half mil

Dc ancy Creek.

Shoal water prevented mshore observation between “Black Dac
the mouth of the Alafia River. 'The offshore bottoms were of sand
oceasional patches of grey mud, and the shore was a sand beach b
by a few clomps of mangrove. A phosphate plant was located
north bank at the mouth of the Alafia River. The examination of ’d
was ternmunated at the first “uhoad bridge.

16 sotith there were fow buildings east of the Braden River. Fast of
ton and the Braden River the shores of the Manatee and the mdumgd
ere densely covered with mangrove. The survey of this nive
ated in the vicinity of Redfish Point. A channel from the mouth of
er to Rocky Bluff, approximately onc and one- -half miles north of
ori. had a controlling depth of seven feet and a recorded maximum
, 0 feet, Extensive areas of shoal water followed hoth shores.
o “Palmetto the shore and the inshore bottoms were generally of
fast of Palmetto grey or black mud was the most common bottom
gha few large sand bars were observed. Bottoms w jithin the channel
sand or hard-packed mud.

lore, islands and bottem-type of the Braden River were similar m
sects to that of the Manatee River east of Ellenton. The average
s four feet. The survey of the Braden River terminated at an
oned bndgv approximately one mile from its mouth.

The shore frem the Alafia River south to Shell Point was lined
dense mangrove, Oftshore the character of the bottom remained un
e, shoal water over predemmantly sand hottom. Considerable an
; v dark grev nmad were noted in the Alafia River and Bullirog

The survey of the Little Manatee River was terminated at the firs
cad bridge. The shores were covered with dense mangrove as
NUMCIOUS fsian ds within the river. Although a few deep channcls
present, the waters were generally shoal. Mud bottom was predo

nd Temperature Ghservations
of sixtcen salinity samples were obtained between the \icKn

Denge mangrove lined the shorves of Little Cockroach and Coc}; . 'md {nc islands {o the south of the Alafm River Channcl lhw

Bays. These waters had an average depth of abour 2.5 feet. In

Cockroach the bottoms were mainly of sand, whereas mud v
conunon in Cockroach Bay.

Few howses or other sigus of settlement were noted between the N
Canszway and Cockroach Bay. Those houses and business establish
present were generally l()C‘E!‘((‘,d aloug the rivers and near the hi
biridges.

ht ‘11ffaca samp}es and one bottom sample were taken in the Alaha
face samples ranged from 42 % to 12.1 %, and averaged

he bottom salinity was 21.1 % as compared to the concurrent

observation of 12.1 %e.

: Bul]fmg Creck and Shell Point twenty-two surface samples

ollected. These mngcd from 4.9 %. off Bullfrog Creck to 24.7 %. at
‘ nch The average salinity was 19.0 %..

surface samples fmm Bullfrog Creek and the Ll’rtlc Manatee River

ed less than 5.6 %

Inshore observation between Pmcy Point and Bishop Harbor ¢
vented by shoal water, The bottoms were of sand and no anusual
phic concitions were obscrved. Bishop Harbor had a maximum ob
th of 3 feet. Dense mangrove a]ong the shores and islands and pr
~mantly sand bettoms were noted. Similar conditions with respect to
cover, depth and bottom type were found from Bishop Harbor to N
Bav.

The ceatral basin of Terra Ceia Bay had an average dcp‘rh of @
matcly nine feet, and the bottoms were mainly of hard packed sand:
water over sand bottom extends some distance offshore about th
bav. A small patch of rock bottom was found off the SIN point of
Ceia Island,

1n<hore samples taken from Little Cockroach Bav to, and includ-
roach Bay ranged from 22.6 % to 27.6 % and averaged 25.7 %e.

: ampies from the outside waters between Piney Point and the
f the Manatce River mngbd between 284 % and 314 %. and
0.0 %.. Two bottom salinities, 304 %, and 29.7 %., were taken.
The shores near the mouth of the Manatee River were lined a f&ng 1.5 %. greater than the concurrent surface samples.
tvpical dense mangrove. Upstream, however, the shores were oceuj
the towns of Palmetto, Bradenton, Manatce and Ellenton. Signs of
fron and industry were soon lost cast of Ellenton on the north ba

urface samples taken in Bishop Harbor averaged 29.9 %, and
e surface salinities taken from Blsho) Harbor south to, and in-
/ICGIH Bay averaged 30.1 %.
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I'ive surface and one bottom samples were taken in Terra Ceia Bay
average surface salinity was 27.7 %, and the bottom salinity was 29.7

“Hour SErRIAL SALINTTY AND TEMPERATURE OBSERVATIONS

TasLe 7

compared to the concurrent surche observation of 28.4 %.. Salinity Average Temperature Average
- ' ) A . s Range Salinity Range  Temperature
Five concurrent surface and bottom samples were taken in the Ma s Date In o/00 In o/co In °C. In oC.
River. The surface and bottom salinit‘jr averages were 21.1 %. and 228 Point {S) 8-13-51 9.1-25.2 20.3 29.5-33.0 31.7
respectively, The maximum difference between surface and bottom ut'(B) 8-13-51 9.2-254 21.0 30.0-33.0 31.3
ties was 3.5 %.; the average difference was 1.8 %. o Pier (S) 8-16-51  22.4-27.1 244 27.0-31.0 30.2
Twelve additional surface samples were taken i the Manatee and ) Pier (B) 1651 224272 248 28.0-31.0 0.0
den Rivers. These ranged from 8.7 %o to 26.2 %e. ice sample
ottom sample.
Surface temperatures in Area IV ranged from 28.0°C. to 33.0°C -
averaged 30.2°C,; whereas bottom temperatures ranged from 795”
31.0°C. and avemged 30.2°C.
Serial observations over 12-hour periods were made at two station -—— SURFACE
Point and the Palmetto Pier. The results of these obscrvations are shown | & 0 | - ==== BOTTOM

in Table 7 and Figures 12 and 13.

22.01
* ‘\‘
z ]
'>_ ‘ SURFACE N - , ‘
~ 16.01 BOTTOM P FLOOD , . EBB
= 0630 1030 1430
< 4 \ TIME IN HOURS
n 3 & 13 12-hour salinity scries, surface and bottom, at Palmetto Pier,
ugast 16, 1951,
10,03 :
glcal Observations
F LOOD t ; ' . .EBB, . . view of the extensive nature of Arca IV it is not considered practical
0730 1130 (530 ribe here in detail the observations made along each section of the
TIME IN HOURS The conditions were found to be essentially the same as in other
Figure 12.'12-hour salinity series, surface and bottom, at Shell Point: A s of Tg‘n.‘p"‘ Bay. Large gumbers of coon bal"s, few live sttcrs,and,
13, 1951, ost cases, the bars were daily exposed for considerable periods. Com-
al quality oysters were found in several localities, but in each case the
t of these beds was very limited.
28 L
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oint, on the Interbay Peninsula, east to the south bank of the
1ver The sccond includes all of the Braden River to the pilings
ndoned railroad bridge; that portion of the Manatee River
confluence with the Braden River east to include all waters
by a line drawn from Redfish Point to Branches Hammock.

A number of small beds of good quality oysters were found in Bull
Creek between the highway and railroad bridges in deep, three &
fcet water.

Several beds of considerable size were found in the deep chann
the Little Manatee River. The oysters on these beds were well formie
ranged up to six inches in length. The majority of these oysters were,

HISTORY AND RECENT PRODUCTION
ever, on leased bottoms.

fact that oysters were once plentiful in the Tampa Bay area is
ubstantiated by the presence of large beds of dead shell in the
sortions of the Bay. These beds, covered by an overlay of mud and
seen dredged for many years by companies operating out of
nd Bradenton. The dredged shell is used primarily for road con-
and fill. A large percentage of “finc™ or broken pieces renders
erial unsuitable for cultch.

1erc'al oysters were abundant throughout the region during the
t of the 19th century, and, for a short period, Hillsboro County
1d on]y to Nassan County in the production of Florida oysters.
1898) reported, as follows, concerning a trip made in 1876 from
1ellas to Hillsboro Bay, Old Tampa Bay and south to the Alafia
ig and Little Manatee Rivers: “On every hand I found the same
oysters, oysters everywhere”. Ruge (1898) mentioned that a
ter cannery had been recently opened on the Manatee River at
ity, and Townsend (1900} refers to a cannery in Hillsboro County.

898) provided the following account of the oyster industry in

One small bed of commercial quality dysters was found off theiso
eastern point of Terra Ceia Island. These oysters were attached to
rocks and in water four to six feet deep.

In the Manatece River east of Recky Bluff a large number of ¢
cially acceptable oysters were found attached in large clusters
mangrove. The individual oysters were well formed and averaged
four inches in length. In some locations oysters were found in the
surrounding the mangrove, and it is assumed that these had broke
from the hanging clusters.

A considerable number of large oysters, both singles and clusters;
found about the piling of the abandoned bridge cne mile upstreany
the mouth of the Braden River. Examination of the bottoms showec
these oysters were confined to the immediate vicinity of the bridg

Despite careful examination of the entire region no other oyst'
commercial value were found in Area IV.

Conchs were noted throughout the area surveyved except in the
ate vicinity of streams and rivers supplying large amounts of fresh
to the Bay. In general, however, they were less numerous than in th
previously described. Callinectes sapidus, Busycon perversum and F,
laria tulipa were also observed in some numbers.

principal oyster beds in the Counties of Hillsboro, Manatee
DeSoto are Jocated in Hillsboro Bay, and near the mouth
Manatee River, and—"

inions differ as to whether the oysters are becoming scarcer,
gh most of the dealers and oystermen think that they are
easing each year. Some time ago Tampa drew most of its
supply from Old Tampa Bay, but the beds in that place
depleted that it has not paid to work-them for several years.

Oysfer Leases

The two oyster leases in this Area were located along the southert
of the Little Manatee River just west of the first highway bridge.
bottoms, a total of 21.28 acres, were improperly posted and were 1
of cultivation. A large number of crowded commercial quality 0
were found on both leases. These oysters were mainly used for per
consumption by the owners with but a small number being sold a
stock.

ring the past few vears some efforts at private oyster-culture

cen made, consisting in the planting of seed oysters in

0‘ Bay and on the worked-out Manatee beds, but this

' przse has thus far been unsatisfactory, owmg to the robbery

e beds”.

on fgures for the vears 1889-1902 (Table 8) show a decided
uing drop in production after the peak year of 1895. Although
ng may account for much of this decline, it is doubted that the
carcity of commercial ovsters can be assigned to this cause alone.

Boundaries of Pollution

Within Area IV there are two regions, each of considerable size,
to the taking of oysters. The first includes the waters of McKay Bay
its tributaries-Hillsboro Bay and its tributarics north of a line draw
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w the actual value. The major producers in the county handle §
tail sales, and such sales do not appear on the statistical reports.
ire shown for Hillsborough County in 1949 is subject to question
it that time, there were no certified oyster producers within the

) TasLE 8
REPORTED OYSTER PRODUCTION IN POUND. DURING THIS PERIOD HIL:
INCLUDED WHAT IS NOW PINELLAS CoUNnTy.

Hillsbore Manatee
Year . County County

1889 357,070 525

- DISCUSSION
igh a few scattered coon bars were found in the northern part of

1890 406,665 630 :

1895 492,688 . ga Bay, the quality of these oysters, their limited numbers, and
1896 440,000 1,400 reity of potentially good oyster bottom offers little encouragement
1897 313,500 1,280 pagation in these waters. The large quantity of coon oysters in both
1902 137,000 : :Cross Bayous could be used as seed for private beds in other

Tampa Bay. The existence of sewage contamination and the re-
growth of the oyster, even when not subject to regular exposure,
he ‘assumption that these bayous are not favorable for commer-
duction. The dredging of new channels and the filling-in of old
ill change the normal tidal flow, particularly of the waters near
§s,and the Treasure Island Causeway. It is not expected that these
will Tesult in more favorable conditions for oyster propagation in

Danglade (1920) reported on the infestation of the Tampa Bay
beds by an unidentified flatworm during 1916 and 1917. Damag
from ten to fifteen percent to the destruction of an entire bar His -
revealed that-similar attacks had occurred at more or less regular
during the previous ten to twenty years, but that it was most sever

. TABLE 9
REPORTED PRODUCTION IN GALLONS FOR THE YEARS 1941 THROUG

Hilisboro Pinellas
Year County County
941 Ll 700
942 16,629
1943 2.340
w44 1,759 ,
1945 27 3,150 . and 'seed oysters could be expected to result in an increase in
1946 T, 5,691 nercial production in the bayou of from two to four hundred per-
947 5,691 i
1948 L. 190
1949 12,996 114
950
1951 55 92
1952 L. 496

#The 1952 figures were obtained from unpublished data of the U. 8. Fish an

teal estate deve nts. The reduced salinity in the
Service, Statistical Section, Marine Laboratory, University of Miami. state de c]opme = 5 t/ the bayou

“ea“v‘y rainfall setves as a deterrent to the ravages of such pests
nd leeches. Lessees in the bayou report that attacks by these
oincide with periods of deficient rainfall.

the 1916-1917 period. Palombi (1931) originally described the
Stylochus inimicus from Tampa Bay and this is presumably t
organism reported by Danglade. It is possible that successive mass:a
by Stylochus were a prime factor in the eventual destruction of the
Bay commercial oysters.

Recent statistics (Table 9) show that the production is almos
limited to Pinellas County. The figures for Pinellas County, at le

ntity of salable oysters found in Area III, though small, was
to-indicate that commercial oysters could be produced in at
ocalities. With careful planting of seed oysters and proper dis-
cultch the cultivation of a small amount of commercial oysters
successful in the small bay S. W. of Big Island and in Rocky
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observations over a twelve hour period at Safety Harbor, Welch
seway and the Treasure Island Causeway showed average tidal ranges
o-Similar observations at the Weedon Island Bridge, Palmetto Pier
hell Point resulted in ranges of 7.0, 4.8 and 14.1 %. respectively. The
of Shell Point at the mouth of the Little Manatee accounts for
¢ tidal variation at this station. Continuing serial samplings over
ur period would probably have resulted in slightly increased ranges.
idal data do, however, indicate conditions comparable to producing
of Apalachlcola Bay where tidal salinity varations of 810 %. are
HCommon.

Creck. The cconomic feasibility of such propagation should first be
lished by small test plots in each locality. The large number of conc
Area III would be of primary concern in any rehabilitation program.
titative data were not available but these pests were held responsit
a high mortality on and around the existing coon bars.

Residents of Safety Harbor reported that there has been a gradual f
in or silting of Old Tampa Bay north of the Davis Causeway durin,
past twenty-five years. No records were located during this investig
that would substantiate or disprove these claims. '

In Area IV commercial oysters were found in Bullfrog Creek
Little Manatee River, Terra Ceia Bay and the Manatee-Braden Ri
tem. The oyster populations of the Little Manatee River and the M
River cast of Rocky Bluff, though small when compared to the maj
ducing regions of Florida, were sufficiently large to support a pro
commercial fishery. According to the best available information, h
these beds have not been exploited on a commercial scale in recent
The stocks of oysters in Bullfrog Creek and Terra Ceia Bay would
port even a casual fishery. The scarcity of natural cultch appeare
the main factor limiting the quantity of oysters in each of these fo
ities. The adoption of sound oyster culture techniques will be 1
before these populations can be increased. The low salinities an
waters of Bullfrog Creek, Little Manatee and Manatee Rivers ar

~cularly favorable for oyster growth. The reduced salinities also's
limit the otherwise widespread occurrence of conchs and leeches.

ther the high mean salinity of the sampled waters resulted from the
rary effects of rapid evaporation and deficient precipitation cannot
ermined without additional observations. Although generally high.
ity observations were well within the ranges experienced on manv
roducmg beds in Apalachicola. Examination of the available data
alinities of Greater Tampa Bay indicates that salinity alone is not
ble for the general absence of commercial ovsters.

r temperatures throughout the survey ranged from 26.0°C to
nd averaged 29.5°C. These temperatures are comparable to those
shore waters north of Tampa Bay during the same months. The
niperatures are, therefore, not considered excesswely high for com-
yster production.

1 the possibility of widespread attack by oyster pests, particu-
tylochus has not been disregarded, the absence of cultch on bottoms
1ezilow-we1ter mark was the most obvious factor which would pre-
ie development of natural, commercial quality oyster beds. Whether
ralid assumption can only be established by test plots of cultch
oysters and the collection of more detailed hydrographic data.
d:be noted however that the work of Ingle and others {unpub-
this part of the state suggests that high incidence of oyster
eeches 1s associated with sustained high salinities.

Except in the vicinity of streams or rivers, salinities averaged more
30.0 %. throughout the area sampled. It was not determined whethe
constituted the normal condition of these waters. Examination of’
data shows that deficiencies were experienced in the Tampa-St. Pet
region during the survey period. {Table 10.)

Tasre 10 -

JuLY AND AUGUST RAINFALL IN INCHES INDICATING DEFICIENCI}

DURING SURVEY PERIOD. 51 there were ten oyster leaseS; totalling 88.46 acres, in Tampa

t-of these, 67.18 acres, were located in Pinellas County. Only
es;-both in Papys Bayou, were under cultivation and producing

St. Petersburg : Tampa

1%:{8.?5?0 1951  Deficiency 1&‘6“1%560 1951 De or commercial purposes. A few of the leases supported a casual
July  10.13 8.42 1.71 9.33 6.72 or-personal consumption by the owner but the majority were

of oysters and evidence of recent cultivation. A general apathy
_,ystermg was in evidence throughout the Tampa Bay area. With
ption of the small industry in Papys Bayou commercial oystering
xistent in the region. It is felt that this disinterested attitude
nly from the availability of more highly renumerative and less

August 9.73 3.33 640 - 2.48 7.37

It can be assumed that normal precipitation during this period wou
resulted in a decrease of the mean salinity. The magnitude of this
cannot be estimated from the available data.
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strenuous occupations in the Tampa — St. Petersburg — Bradenton
The population that would normally be engaged in oystering has"b

_The oyster-bars of the West Coast of IFlorida: their depletion and
captured by industrial and agricultural occupations.

~restoration. Bull. U.-S. 1'ish Comm. 17:305-308.
. . . \ ) o NsinD, C. 11,

Industrial and sewage pollution has resulted in the closure of large — 00, Statistics of the Fisherics of the Gulf States. Rep. U. S. Co
tions of Tampa Bay to oyster production. The enlightened attitude _ B Fish. 25:105-169. ' ' : ! oram.
cently shown by the major municipalities in planning or constructing
age treatment facilities should, if continued, prevent extension of thc

demmned areas. APPENDIX

Ms‘-'A C. axp W, C. KexnerL

.~ Report upon an investigation of the fishing grounds off the West
,‘Coa‘it of Tlorida. Bull. U, S. Iish Comm., 9.289-312.

Jorn H.
6 Somec facts respecting the geology of Tampa Bay, Florida. Amer.
“Jour. Sci. ser. 2, 1:38-42.

son, A, W, anp E. A, PowEr

9. Fishery statistics of the United States 1945. U. S. Kish Wildlife
Service, Statistical Digest 18.

ARTON A. anp A. C. WEED

An clectric ray and its \oung from the West Coast of Tlorida.
Proc. U. S, nat. \[us 40:231-232.

HN J.

8. Report on the fish and ﬁshcms of the coastal watcrs of Florida.
“Rep. U. S. Comm. T'ish. 22:263-

. DT

“Fifth progress report on marine borer activity in test boards operated
~during 1951, Report W. I, Clapp Laboratorics No. 8088.

: }.' W.

' chort on the dis(m ery and investigation of fishing grounds, made
by the fish commission steamer Albatross during a cruisc along

the Atlantic Coast and in the Gulf of Mexico: with notes on the
~Gulf fisheries, Rep. U. S, Comm. Fish, 13:217-306.

xS, . W, anp H. M. Smirn

Destruction of much of the natural mangrove and the accompan
free flow of upland sediment together with dredging and flling 0
bay bottoms have all contributed to the formation of extensive tidal
and the sedimentation of formerly productive bottoms.

The changes wrought in the natural upland drainage pattern conseq
upon the development of the municipal areas and surrounding farm
are at least partially responsible for the high average sahmtles ob'”
over most of the area. :

Relatively few biological or allied studies have been made ¢
waters of Tampa Bay, and much of this work is difficult to locate
literature. During the course of this study a number of reference
region have been assembled and have been included as an Append
this paper. Although incomplete, it is believed that this will be o
tance to future investigators in these waters. '
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