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RESULTS

Water Column

Descriptive Physical Oceanography

It should be understood from the outset that the water column data
were not synoptic. Within each of the three sampling seasons approximately
25-32 days of collection time were involved and these data can therefore
only be examined for gross features of the transport system and not for
the microstructure or the predictability of the effects on the transport
from the forcing mechanisms of the Loop Current, wind stress, shelf circu-
lafion, tides and run-off. These data, therefore, represént only general
support information as required for an interdiscipiinary study and do not
represent the definitive study of the shelf circulation and the water
mass characteristics. Although the discussion will contain reference to the
general weather conditions, the Loop.Current, and river run-off, the
existing tide conditions will not be discussed in detail and have been sum-
marized from Mooer (1975) in a later section (Discussion) of this report.

A total of 23 STD lowerings and 14 XBT drops were made. Transects

IV and III (off Pascagoula, Mississippi and Panama City, Florida respectively)
are influenced by the river run-off characteristic of areas NORTHWEST
(Mississippi Sound-St. Andrews Bay) and WEST (Mississippi River System)
(Table 21) and in Hydro-Biological Zones IV, V (Bays, Lagoons, Estuaries),
XIV, XV, XVI (nearshore) and XXIII -(intermediate shelf) (Figure 3).

An examination of the vertical salinity distribution data from these



Table2l. MAFLA Subareas Based on River Discharge Characteristics.

R ' . Mean Discharge (c.f.s.)

West
Mississippi River : 478,028
Northwest
Mississippi Sound 33,321
Mobile Bay System 73,076
Perdido Bay 1,868
Pensacola Bay System . 12,602
Choctavhatchee Bay 8,352
St. Andrew Bay 6,367
TOTAL 135,586
Northeast
Apalachicola Bay 26,635
Apalochee Bay S,hhl
_Deadman Bay 745
Suwannee Sound 11,428
Waccasassa Bay 200
TOTAL LY k52
East .
Tampa Bay System ' 1,814
Charlotta Harbor 2,255
San Carlos Bay ' 1,226
Florida Bay N.D.
TOTAL o 5,295
663,361

(From "Compilation and Summation of Historical and Existing Physical
Oceanographic Data from the Eastern Gulf of Mexico," SUSIO, 1975)
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transects indicates that they can be characterized by the presence of
two distinct low surface salinity pockets (Figures 9 and 10) in the
upper seven to eight meters which may be associated with run-off effects
on hydro-biological regions IV and V.

Edge Loop Current water defined by Molinari (1975) as water with
salinity in excess of 36.55 °/oco appears on both of the above sections
and wus located at approximately 100 m of depth along the slope area of
the Shelf. Based on historical configurations and the location of the
waters, the indication is that they were associated with break-off eddies
from the main Loop Current. Such break-offs are usually associated with
a low surface salinity pocket located approximately along the middle of
the slope on the Continental Shelf.

The depth of the 22°C isotherm was used by Leipper (1970) to
determine the location of the Loop Current. Molinari (1975) has used
the topographic depth of the 20° isotherm to locate this same current.

Figure 11 depicts the 20°C isotherm topographic depth in the
Eastern Gulf of Mexico (Molinari, 1975). Examination of this figure in-
dicates the presence of two detached eddies located along the northwest
Florida Continental Shelf near the Mississippi Delta and Panama City areas.
These data establish the existence of Loop Current water in the MAFLA
area as shown above and confirm that they were break-off eddies.

Figures 12 and 13 show the distribution of temperature along Tran-
sects IV and III. In general, the temperature values were uniform
across the shelf except within the upper ten meters in the area of the

low salinity pockets. The thermocline does not extend below ten meters



Sal. %o

in Meters

Depth

93

Lat.N. 300’ 29°30 Lot. N.
3-S 4-S 5-8 6-5 7-S5__ Record No, <y
37 \ 4 T v v \4 v 37
LA o cee s e et e oa. . e . .. .o b
gl 4 coRees <436
35- N/ i 35
4l
3 Surface +-—=-—=~—----4 134
33+ 433 9
Solinity %o 10 Meter o - P
32+ A - =
Bottom Bev oo on s vaeet e 32*8
3|r s~ B SR 13!
30 e Teell DT {30
’ Tt
281 , 429
28 428
27 A A A A A N 27
1412 Moster Sta. No. 1413 1414 1415
30°00' 29°30
2-3 3-S 4-S 5-S 6-S 7-S Record No.
00 ]>30 m == S :..326’ v 000
340
050 1050
100 - 100
2
- &
-]
=
150 1150 £
£
- a
L.
i a
200 -{200
1
250} Salinity %o ~~. -l250
S$=STD . 360
Solinity %o
- $=STD B
- TRANSECTIV
A A A A —A A 300
K2 Master Sto. No. 1413 , 1414 1415
Lot. N 30°00 29°30 Lot. N.

Along 88°45'-88°27'-88°13'-87°40'W.

Figure 9 Vertical Distribution Solinity %o BLM-12

JUNE 19-23, 1975

SN S8




1. 29°30' 30°00' Lat.N.
LatN 6.5 8s 11-S 12-S__ Regord No.
38 v v v
b . e e e .
36} : Tt .
Surface +-<~-- -« -4
Solinity %o 10 Meter o .

9 34t .

°\ Bottom Bov v e e e e e

u 5 ]

? 32 =

- - — ——— e T T T T e e e e -
e - e ——— -+
301 .
€
L :
28 A A A A
131 1310 {309 1308 Moster Sto. No.
000 Record No.
050 -
100 I~ 1

r B o

D

° 3 .

=

£150+ ..1

= L -

o

@

[a] = -~
200 -
250+ .

Sotinity %o -
B $=STD .
TRANSECT ITL
300 A A A A
1314 134 1309 1308 Master Sta. No.
Lot N, 29°3op 30°00' Lat. No.

Along 86°38'tc 85°47'W.

Figure 10. Verlico! Distribution Salinity %o BLM-12

JUNE 27-29,1975

36

Sal. %o

32

30

28

000

050

100

150

Depth in Meters

200

250

300




30°

28°

26°

24°

22°

20°

18°

16°

98° 74°
_ 30°— —
28%— -—
2 69— —
24°— —
— -1
22— —
20— !
e
oL S, Cr d
18 6‘0 (o)
 — ——J
Contour Interval 20 Meters
16—
T R N T N N T , L1 1 11 [
98° 96° 94° 4° 92° 80° 88° g86° 84° 82° 80° 78° 78° 74°
Figure I, Depth of 20° Isotherm Levels in Eastern Gult of Mexico and Caribbeon Sea During Moy -June, 1975 From XBTand STD Lowering,

Dcta From Molinori, 1976



Temp.°C

in Meters

Depth

96

PN

20

o
-
Temp.°C

22

20

000

100

o
o
n Meters

Depth i

200

250

Lot N.  30°00' 29 °30 Lat. M,
30 %-S ;~S g-S — §~j¥~ - §~S 2-X 7-S___Record Ko
B dommme b — _'__,.“‘ T el _—.— R
28- T Ry ”-—\ |
26 Surface +-- -~~~ - ¢ 4
o Temperotute °C.10 Meter &———@ -
er Boltom &-- .- - .. .& i
S B . -
22 ] 'y 7
. Y'Y 4
20t e
. . =

181 A A A A A A__4
14(2 1413 1414 {415 Moster Sto. No.

30000' 29°30'
00 2-8 l 3-3 4-5 -3 I 6-5 2-X 7-S  Record No.
8oy A v
% o 280
0501 .
100 -
L. N
150 R
200 L
250} 4
L Temperature °C. -
$:=STD
o X=XBT
TRANSECTIY

300 A A A A A A
1412 ot 1413 . 1414 1415 Moster S1a.No.
Lot. N.  30°00 29°30 Lat. N.

Along 88°45-88°27'-88%13'-87°40' W,

Figure 12. Vertical Distribution Temperoture °C. BLM-12

JUNE 19-23, 1975

300

I R

o

WL,

P




97
Lat. N, 29°30' 30°00' Lot N.
S-S 4-X 0-S 5-X 11-S 6-X 12-S___Record No
32 \ 2 v Y v v v 32
30 A et~ 430
B - R S ~e [ - — - .
28t N D e —— T 428
26} | 1%¢ o
g L Surface + ~ — - - — - + \ i o
- Q
g 24r Temperature °C.1I0Meter o——————o 124 €
[ B - >
22+ Bottom & - : - ---.a 422
P
R e - .
20f R T - 20
isl- ) -+ T
L e -
16 A > A A A A A A 16
131 '3!9 1309 1308 Moaster Sta.No.
29°30 30°00'
000 9-S 4-X {0-S 5-X 11-S 6 - | 12-5  Record No. 000
TR e 2 T e BT
L . ; 4
050 b 1050
100} ~100
e -
£ i .
2 P
© R - 2
= 2
ci50F <150 c
st {1z
Q
g | i )
2001 ~ 200
250} ~4250
L Temperclure ©C. -
$=STD
2 X=X8T
TRANSECT IIX
A A Fy A A 300
1311 1309 1308 Master Sto. No.

Lat. N.

Along B6°38 1o 85°47'W.

Figure 13.

300’

Verticol Olsiribulion Temperoture °C. BLM - 12

Lat N.
JUNE 27-29,19875

Rahs W v ity

LRANYR F IR AR




98

and is shallower in areas of high~ and deeper in areas of low-surface
salinity values.

Strong sigma t and temperature gradients were present at approxi-
mately 15 m of depth. A similar gradient in salinity was also present
at approximately five to ten meters.

Table 2%ﬁists the ranges of temperature and salinity present along ><
each of the four transects for thc surface, ten meter and bottom waters.¥

The temperature on Transects IV and IIJT at the surface ranged from
29.87-28.25°C and 30.00-27.T74°C respectively; at ten meters of depth the
temperatures ranged from 28.00-22.19°C and 28.62-24.50°C respectively and
at the bottom the temperatures ranged from 22.95-18.63°C and 21.34-16.60°C
respectively. A comparison of the temperature along each of these transects
showed that the greatest range was present in the surface and bottom waters
of Transect III while the ten meter water along Transect IV showed a greater
range in temperature than that of Transect IIT.

The salinity of the waters along these same transects (Table 22)
at the surface ranged from 32.38-27.83 °/oo and 32.56-31.52 °/o0 res-
pectively; at ten meters of depth the salini£y ranged between 36.17-
34.00 °/oo and 35.92-32.20 °/oo respectively and at the bottom the salinity
ranged between 36.40-35.82 °/oo and 36.29-36.12 °/oo.

Transect II is in the NORTHEAST river discharge aréa (Tgble 21),
Marine Summary Zone B and Hydro-biological Region VI (Bays, Lagoons, and

Estuaries), XVII (nearshore) and XXIV (Intermediate Shelf) (Figure 3).

¥ In this report the notation "bottom waters" represents the value taken
either at the bottom or within five meters of it.



Table -22. Temperature (°C) and Salinity (°/oo) Ranges Along Each Transect at the Surface, 10 m,
and the Bottom During the Summer and Fall, 1975 and Winter, 1976.
Surface 10 m Bottom Surface 10m Bottom
Temperature Temperature Temperature Salinity Salinity Salinity

Transect IV

Summer 29.87-28.25 28.00-22.19 22{95-18.63 32.38-27.83 36.17-34.00 36.40-35.82

Fall 29.65-28.61 29.43-28,86 25.89-1k, 69 34.70-27.00 35.31-29.00 26.50-34,55

Winter 18.62-13.73 18.90-13.93 18.30-1k4. 0k 35.40-31.83 35.69-31.91 36.38-32.08
Transect III

Summer 30.00-27.Th 28.62-24.50 21.3L-16.60 32.56-31.52 35.92-32.20 36.29-36.12

Fall 29.49-28,20 29.55-28.00 — - 35.76-31.69 35.83-34.80 - -

Winter 19.84-13.24 19.8L4-13.L6 19.09-12. Lk 36.30-34.88 36.30-34.95 36.16-35.14
Transect IT

Surmer 28.62-28.40 28.62-28.20 28.75-17.88 36.27-31.52 36.28-31.5)} 36.28-33.60

Fall 27.39-26,01 27.73-26.11 27.22-24 .11 35.56-31.95 35.60~31.98 36.L48-31.98

Vinter 17.68-11.97 17.68-11.97 17.53-11.97 36.2h-3k4. 30 36.27-34.31 36.25-34.30
Transect I

Surmer 29.30-27.80 28.62-27.50 28.58-17.88 36.27-33.50 36.28-33.50 36.36-35.13

Fall 27.40-26.15 27.40-26.35 26.10-16.85 35.92-33.71 35.92-34.00 36.52-35.19

Winter 20.2 -1hk.12 19.80-1k4,14 20.9 -1k.16 36.21-35.17 36.28-35.16 36.16-35.15

66
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The average river run-off on this transect is one-third that of Transect
III and one-~tenth that of Transect IV. As a result of the bottom topog-
raphy to the west associated with Cape San Blas the inner half is sheltered
from bottom transport input generated from the hydro-bioclogical zones
descrived by Transects IV and III.

Figures 1L and 15 depict the distribution‘of tenmperature and
sali. ity on Transect II. Thermocline depths ranged between 10-12 m with
the deepest values located under or near the low salinity pocket in the
Horseshoe Bend. The waters were isothermal at the inshore Master Station
(120L4). Strong gradients in both the temperature and sigma t field vere
either at the bottom or along the 25 m depth level. The temperature of
the water at both the surface and ten meters of depth ranged between 28.62-
28.20°C while the bottom waters ranged between 28.25-17.88°C. No signi-
ficant ranges in temperature with depth across the section were noted
except for a shallow depression located at or near the Florida Middle
Ground Master Stations 1206 and 1207.

The predominant feature of the salinity distribution was the presence
of two low salinity pockets of surface water. At Master Station 1205 the
salinity was 32.06 °/o0 while at the outer Master Station (1207) located
to the west of the Florida Middle Ground the salinity was 31.52 °/oo. No
Loop Current (>36.55 °/o0o) nor eastern Gulf of Mexico waters (36.4 °/o0)
were observed on this transect.

The salinity at the surface on this transect ranged between 36.27-
31.52 °/o0; at ten meters of depth the salinity ranged between 36.28-

31.54 °/,, and at the bottom the observed range was 36.28-33.60 °/oo.
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Both the temperature and the salinity of the waters present along
this transect differed from those of Transects IV and III.

Transect I, located west of Tempa, Florida, lies in the EAST river
run-off discharge characteristic area (Table 21), Marine Summary Zone
B, and Hydro-biological Region VII (Bays, Lagoons, and Estuaries), Region
XVIII (Nearshore), and Region XXIV (Intermediate Shelf) (Figure 3). The
river run-off in this area is on the average approximately one percent
of that associated with Transect IV, three percent of Transect III, and
nine percent of Transect II.

Figures 16 and 17 depict the distribution cf temperature and salinity
along Transect I. The temperature at the surface ranged between 29.30-
27.80°C; at ten meters of depth the temperaturc ranged between 28.62-
27.50°C while near the bottom a much larger range (28.58-17.88°C) was
present. The thermocline depths ranged from 10-28 m with a steady increase
in depth with increasing distance from shore. Only at the inshore Master
Station (1101) were the waters isothermal (or ischaline) to the bottom.

Salinity along this transect was characterized by the presence of
a single, low surface salinity pocket (33.501°/00) and the presence of
Loop Current water not only at the outer Master Station (1103) but also on
the éhelf,to an approximate depth of 75 m. This water, along with a
narrow band of eastern Gulf of Mexico water, intrudes onto the shelf as
a mid-water phenomenon and was located at a depth of 55-125 m;

A strong gradient in salinity was located at approximately 20 m
of depth and extended to the edge of the slope of the Continental Shelf.
Strong gradients in both the temperature and sigma t fields also appeared

between Master Stations 1102 and 1101 at approximately 20 m.
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Weaker gradients extended seaward from these and descended to approximately
45 m in depth.

Fall

A total of Lh STD lowerings and 14 XBT's were made during
this sampling period. An examination of the vertical sections for temperaturc
(Figures 18-19) and salinity (Figure; 20-21) indicates the presence of
one low surface salinity pocket on Transect IV and two on Transect III.
The inshore low salinity pocket on Transect IV had a surface salinity of
27.00 °/,, the thickness of which is indicated by the strong salinity
gradient at approximately.12 m in depth. The two low salinity surface
pockets on Transect III consisted of an inshore pocket with a surface
salinity of 31.69 °/., and another on the Continental Slope with a surface
salinity of 34.63 °/,o- As on Transect IV the thickness of these pockets
was apprdximately 12 m with the inshore pocket appearing to be associated
with run-off from fhe NORTHWEST river characteristic run-off area (Tran-
sects IV and III) while the outer pocket on Transect III appeared to be
associated with the Mississippi River System run-off area (WEST). It
should also be noted that this WEST pocket has inéreased from 29.36 to
34.69 °/oo from the summer sampling to the fall which is in accordance with
continued low run-off (SUSIO, 1975) and Jones and Rinkel (1973).

Fastern Gulf of Mexico water (36.4 °/o0) is present in Transects IV
and III at the upper edge of the Continental Slope between a depth of about
80-170 m. In the latter area, however, a broken-off ring of water with
a maximum salinity of 36.62 °/oo and a temperature range of 23.23-18.62°C

was present. This ring of water is a spin-off eddy from the Loop Current.
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On both transects there was a tongue of warm water with temperatures
in excess of 29°C entering onto the shelf at a depth of approximately
35 to 25 m. At no location on the two transects was the water either
isothermal or isohaline to the bottom although there were well mixed
waters on both sections as indicated by the thermocline depths.

On Transect IV the well-mixed layers appear as two pockets. One
of these was associated with the IORTIWEST waters extending from Master
Stations 1412 to 1L13 and the other was associated with the Mississippi
River System run-off waters with the thermocline depths ranging between
eight to ten meters. On Transect III the thermocline extended across the
entire section and increased in depth with increesing distance from the
shore.

Strong salinity gradients located at 15 and 12 m on Transects IV
and ITI respectively extended to the edge of the Continental Shelf.
Similar gradients in temperature and sigma t were also present across the
section. These were located between 15 and 50 m and each tended to
increase with depth towards the opeh Gulf. This separation in the
strong gradient éf temperature and sigma t versus salinity is similar
to the conditions encountered during the summer sampling.

Figure 22 depicts the topographic depth of the 20°C isotherm during
October-November, 1975. Using this as an indicator of the location of
the ILoop Current, it would appear that detached eddies were present in the
northern areas of the eastern Gulf of Mexico. This water appeared as two
eddies, one of which was located to the west of the Mississippi River
System drain-off area (WEST) while the other was present in the vicinity

of Transect III. This explains the presence of lLoop Current water on
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Transect III and its absence on Transect IV. This also explains the presence
of the Mississippi River System water (WEST) at Master Stations 1L15 and

1311 (the Loop Current forcing mechanisms were not transporting water onto
the shelf).

The surface temperature on Transects IV and III ranged between 29.65-
28.61°C and 29.49-28.20°C respectively. At ten meters the temperatures
ranged between 29.43-28.86°C and 29.55-28.00°C on the same respective
transects. Bottom temperatures on Transect IV ranged between 25.89-
1L4.69°C. Insufficient data were available and prevented this determination
on Transect TII.

The surface salinity values on these same transects ranged between
3L4.70-27.00 °/,, and 35.76-31.69 °/,, and the salinity at ten meters
ranged between 35.31-29.00 °/,o and 35.83-34.80 °/co on Transects IV and
TI1 respectively. Bottom salinity on Transect IV ranged between 36;5O
and 34.55 °/,o. Insufficient data precluded this determination for
Transect ITI.

Figures 23 and 24 show the veftical distribution for temperature
and salinity on Transect II during the fall. Three dominant features were
evident. The first of these was the isothermal and isohaline structures
on the inshore portion of the transect extending to a distance of approxi-
mately 30 miies offshore to Master Station 1205. Second was the lack of
any surface salinity pockets coupled with a gradual increase of salinity
with increasing.distance from shore. The third was the appearance of
pockets of bottom water between Master Stations 1206 and 1207 which had

a maximum salinity of 36.33 °/oo and a minimum temperature of 24.62°C.
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The thermocline was along the bottom at (and between) Master Stations
1204 and 1205 and then slowly decreased in depth until it reached the
surface at the station intermediate to Master Stations 1207 and 1203.

No strong, continuocus temperature gradienls were present across this
transect in the fall. However, at the depth at which the isothermal-
isohaline ceased (20 m), there was a strong gradient of salinity and
sigma t across the transect. The unly strong temperature gradient present
on Transect II was a lens of low temperature {and high salinity) water on
the bottom between Master Stations 1206-1207.

The temperatures along this transect at the surface, ten meters and
bottom ranged between 27.39-26.01°C, 27.73-26.11°C, and 27.22-2L.11°C
respectively. Over these same depth intervals the salinity ranged between
35.56-31.95 °/o0, 35.60-31.98 °/00, and 36.48-31.98 °/o0 respectively.

Figures 25 and 26 show the vertical distribution of salinity and
temperature along Transect I. Three dominant features were evident. The
first was the low salinity surface pocket located at Master Station 1101
with a surface salinity of 33.71 0/;0. Secopd vas a low salinity surface
pocket located between Master Stations 1102-1103 with a minimum value of
34.94 °/,o. Third was the appearance of Eastern Gulf of Mexico water
protruding onto the shelf to 84°W longitude. This water extends inwards
across the shelf to a depth of approximately 60 m. Accompanying this was
an intrusion of Loop Current water extending upward from 189 to 75 m on
the outer edge of the shelf.

The tempe?ature was relatively uniform across the shelf except at

the ten meter level at Master Station 1102 where the temperature increased
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by 0.18°C and in the upper layers of the water column at Master Station
1103.

The salinity values at the surface, ten meters and the bottom
ranged between 35.92-33.T1 °/oo, 35.92-34.00 °/oo and 36.52-35.19 °/oo
respectively. In general these were similar to those present on Transect
II but differed from those of Transects III and IV.

The temperature on Transect T at the surface, ten meters and the
bottom ranged between 27.40-26.15°C, 27.L40-26.35°C, and 26.10-16.85°C
respectively. No isothermal stations were present, and the thermoclines
extended across the shelf at depths ranging between 10 and 40 m.

Winter

During the winter sampling period é total of 45 STD lowerings and
12 XBT drops were made. The vertical distribution of temperature and
salinity along Transects IV and III is shown in Figures 27, 28, 29, and
30 respectively.

The inshore station on Transect IV was dominated by a low salinity
isohaline layer (rather than the pocket evidenced in summer and fall),
and Master Stations 1413 and 1415 contained the previously observed low
salinity surface pocket. Eastern Gulf of Mexico water was present along
the edge of the Continental Slope and was apparently moving up onto the
break of the slope itself at an approximate depth of 100 m. Evidence for
the presence of a very detailed microstructure eddy system was also present
at Master Station 1h15. |

Only a single low salinity surface isohaline layer with a minimum
;alinity of 34.88 °/,, was present along the inner portion of Transect

III. The salinity gradually increased until it reached 36.2 °/oo (Outer
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Shelf water) at the edge of the Continental Shelf. In contrast to this was
the presenée of two sub-surface salinity pockets in summer and fall.
A small tongue of Eastern Gulf water was present at a depth of approximately
100-125 m.

The waters were isohaline to a depth of about 25 m on Transect IV
and out to the edge of the Continental Slope on Transect IIT. Figure 31
shows the topography of the 20°C i_otherm in February, 1976 as furnished
by Molinari (1976). The figure indicates that no Loop Current water was
north of 26°N; this is confirmed by the salinity distribution on both
Transects IV and III. In general the distributions of temperature across
both transects was similar and nearly isothermal. This was shown by the
thermocline depth which reached 75 m on Transect IV and 100 m on Transect .
III at the outer station of each transect. A shallow thermocline was
present on Transect IV at the outer station and was probably assoclated
with the cooling created by the passage on January 12-13, 1976 of a cold
front. This shallow thermocline was located at approximately five
meters depth and extended from Mastér Station 1413 to Master Station 1k415.

The distribution of temperature shows the presence of a low tempera-
ture and nearly isothermal distribution pattern. An interesting feature
on Transect IV was the presence of a high temperature pocket of water at
Master Station 1413. No major change in the salinity values Qccurred in
that aresa.

Unlike the summer and fall conditions on Transect IIT no strong
horizontal gradiénts were present in the winter on Transect III. On
Transect IV, however, a weak salinity-sigma t gradient structure was present

below the low salinity surface pocket near Master Station 1413 and was
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located at a depth of approximately 12 m. Similar gradients were recorded
during the summer and fall.
The salinity at the surface, ten meterg and at the bottom on
Transect IV ranged between 35.40-31.83 °/ ., 35.69-31.91 °/_,, and 36.38-
32.08 °/oo respectively. Temperatures over these same depth intervals
ranged between 18.62-13.73°C, 18.90-13.93°C and 18.30-1L4.0k°C respectively.
On Transect IIT the salinity at the surface, ten meters and at the
bottom ranged between 36.30-3&.88 °/o0, 36.30-3L.95 °/oo, and 36.16-
36.1k °/OO respectively. Temperatures over these same depth intervals
ranged between 19.8k-13.2L4°C, 19.8k-13.46°C, and 19.09-12.44°C respectively.
The vertical distribution of salinity and temperature along Transect
II  is shown in Figures 32 and 33. The salinity distribution was dominated
by an inshore, isohaline, low salinity layer extending 24 miles offshore
to a ridge of isohaline, high salinity water (35.60 °/oo). To the west of
this ridge lay a pocket of low salinity surface water between Master
Stations 1205 and 1206 with a salinity of 35.38 °/,,. Another pocket was
located between Master Stations 1206 and 1207 and near the Florida Middle
Ground and showed a salinity of 35.87 ©/o,o,. Both of these pockets extended
downward to approximately 12-15 m and their boundary gradients were weak.
Neither Fastern Gulf of Mexico water nor Loop Current water was
present in this transect, and in general the salinity increased with
increasing distance from shore. The outer portion of the transect was
covered with 36.2 °/  isohaline water (outer shelf water).
Temperatures were isothermal across Transect II in the winter and

generally increased with increasing distance from shore. The temperatures
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ranged from 11.97° to 17.68°C.

Associated with the low salinity surface pocket discussed above
were 0.2-0.3°C temperature inversions, which were associated with the
interface between the low salinity surface pockets and the underlying
water. This results in two areas of shallow surface thermoclines which
reach to a maximum deplh of approximately ten meters.

The calinity at the surface, ten meters and the bottom on Transect
IT in the winter ranged between 36.2L-34.30 °/0o, 36.27-34.31 °/00, and
36.25-34.30 °/oo respectively. Temperatures over this same depth interval
ranged between 17.68—11.9700, 17.68-11.97°C, and 17.53-11.97°C respectively.

The vertical distribution of salinity and temperature on Transect I
during February 6-8, 1976 is shown in Figures 34 and 35. Both of these
distribution patterns were dominated by isohaline and isothermal layers
out to approximately 84°00'N (or to a depth of 50 m). TIn both instances
the temperature and salinity increased with increasing distance from shore.

Neither Eastern Gulf of Mexico water nor Loop Current water were
detected at any of the stations on this transect. This was in agreement
with the data shown on Figure 31 where the location of the Loop Current
water is indicated as entering onto the outer edge of the Continental Shelf
at approximately 25°N latitude or about 160 miles south of Transect I.
No large or strong gradients were present in the salinity field. Outer
Shelf Water (36.2 °/,,) appears on the outer half of the shelf and on the
slope. Vertically this layer extended to within five to ten meters of the
bottom. |

A low temperature surface pocket was present at Master Staticon 1103 which

extended vertically to a depth of four meters and a low temperature bottom
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pocket located between 16 m and the bottom was present between Master
Stations 1103 and 1102. Temperatures throughout the water column on this
station ranged between 20.7-19.8°C. It should also be noted that the
temperature data from this station vere collected by an XBT and although
the claimed reproducibility of the instrument indicates that the values
wvere real, the inter comparison of XBT's and STD lowerings on the shelf
makes one question whether these data are artifacts of the different
collection system.

The salinity at the surface, ten meters and the bottom on this
transect ranged between 36.21-35.17 °/oo, 36.28-35.16 °/oo, and 36.16-
35.15 °/oo respectively. The temperature at the surface, ten meters and
at the bottom ranged between 20.20-1k.12°C, 19.80-1k.14°C, and 20.90-1k4.16°C
respectively. The uniformity of these ranges between the different depth
levels was an additional indication of the isothermal-ischaline charac—
teristics of this transect during the winter.

Due to difficulties with the transmissometer this transect was
reoccupled, after a two day break, Trom the inshore station out to the
edge of the Continental Shelf (but did not iﬁclude Master Station 1103).
Figures 36 and 37 depict the vertical distributiocn patterns for salinity
and temperature on February 10, 1976 and serve to illustrate the horizontal
changes that occur in the distribution over a short interval Qf time.
Such changes reflect the combined effects of wéather conditions, diurnal
changes, internal waves and tidal oscillations on the shelf.

At Master Station 1102 the salinity values had not changed and were

within the reproducibility of the data collection system throughout the
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water column. From that station to the edge of the shelf the salinity
values had increased by 0.10 °/oo and 0.30 °/o¢ al the surfuce and botton
respectively over a 92 hr period. In this same time interval the outer
continental shelfl water was not only displaced downward but also showed

a new movement of approximalely ten miles to the east. At inshore Mastoer
Station 1101 the salinity had changed by 0.70 °/oo.

The temperature at Master Station 1101 showed a 0.5°C inc.easc thirough-
out the isothermel layer. At a shelf depth of 25 m and outward to the edge
of the Continental Shelf the temperatures changed by approximately 1°C.
During this sampling time.period a cold front moved through Lhe area on
Februzry 6 and 7 followed by a large high system on February &, 9, and 10
which caused strong northeasterly and easterly winds on the 9th and 10th.
Vhetrer this shift in temperature was the result of the meteorological
condition” or whether this was the result of an internal oscillation of the
outer shelf water cannot be determined from these data.

Transmissometry

Late negotiations of the contract and late arrival of eguipment (which.
led to inadequate field testing prior to use) and failure of both the
primary (Montedoro—Whitney) and the backup Hydro-Products transmissometers
resulted in only a small recovery of information during the June-July
sampling seascen. In the Tall, although operational problems were still
encountered, the yield of information was approximately 80%, while 1009
of the transmissivity data was obtained in the winter.‘ The bulk of these
data was obtained with the Hydro—froduets unit. In this report these data
are displayed as sections of transmission (% T) based on depth profiles

along transects extending from inshore to offshore.
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Seasonal Shelf Transecct

Summer data, although incomplete, did indicate the presence
of a near bottom nepheloid zone cn Transect I (Figure 38) at the inshore
Master Station 1101 off Tampa Bay. This was evidenced by a sharp drop in
the trensmissivity (85% to 5L% T) between 10-13 m of depth. The availoble
data from Transcct II (Master Stations 1204, 120L4-1205, 1205, 1205-1206)
were complex and indicate the presence of more Lhan one waber mess in the
rezion. This was indicated by the greater transmissivity of the waters
at laster Station 1205 as compared to the other stations on this transect.
Figures 3%9a, b, c ana d show the transmissivity profiles obtained
during September-October, 1975 for Transects I-IV. The main features of
these profiles were the strong vertical stratification and the presence
of bottom nepheloid layers. The latter were espccially evident on Transect
IT which was occupied shortly after the passage of Hurricane ELOISE, and
as shown later, thelstrongly developed, turbid, botiom layers were related
to the effects of the hurricane. As expected, the overall turbidity in-
creased markedly towards the northwest MAFLA region (Transects III and IV).
The transmission versus depth sections obtained during the winter
sampling are shown in Figures 40a, b, ¢ and 4. The greater vertical
homogeneity of the particle distribution was apparent. As indicated on
the sections for Transects II, III and IV, meterological conditions intro-
duced a perturbation into these data such that the more inshore stations
were occupied several days (3-12) vefore the remainder of the stations.
As found in the other seasons the transmissivity was greater in the offshore

water. Strong vertical stratification was present at Master Stations 1k12
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and 1412-1413 on Transect IV while the inshore waters on Transects I and
ITI were well mixed.

Twenty-four Hour Transmissometer Stations

To provide an initial estimate of the short-term temporal
variability of particle concentration in the water column, two 2U-hour time
series stations were occupied during the fall and winter seascns. One
station was located on the Florida Middle Ground (Master Station 1207)
and the other near the Mississippi Delta (Master Station 1L412). The temporal
spacing of each cast was approximately six hours.

Figures 4la,b depict the fall time series for the two stations. A near
bottom nepheloid layer (Figure L4la) apparently resulting from Hurricane
ELOISE was present at Master Station 1207 throughout the observational
period. Slight, semi-diurnal tidal or internal wave {(26-27 hr duration) var-
iations in the thickness of this layer were also noted. Waters above 20 m
of depth were generally characterized by transmissivity values of 85%
and these were associated with Intermediate Shelf Water (>36.0 °/oo).

Figure 41b depicts 2L-hour transmiséivity dapa at the inshore station
(1412) on Transect IV. A relatively clear layer was present between the

turbid water at the surface and bottom and generally persisted throughout

the observational period. This layer was associated with Intermediate
(>36.0 °/oo) and Outer Shelf Water (>36.2 °/oo). The transmissivity of
the surface layers generally increased with time {(which may indicate a
tidal oscillation), while the near bottom turbidity remained essentially
constant with oﬁly the layer thickness changing with time.

Figure L2 shows the winter sequences for these same stations. At

Master Station 1207 a nepheloid layer was present throughout most of the
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time series study and showed evidence of vertical and/or horizontal oscil-
lation. The Mississippi Delta serics (Master Station 1412) depicts a
turbid water column with little variation in time.

Clay Mineralogy

Figures L43a, b, and c¢ through 46a, b and ¢ illustrate the clay
mineral content of the suspended matter collected at the ten meter level on
the West Florida Shelf in the summer, fall and winter. Smectite, with few
excentions, was not detected along Transects I-III. Trace quantities
were present at Master Stations 1102 and 1310 in the summer and at Master
Station 1308 in the winter. Measurable gquantities were present at Master
Station 1412 (11%) in the summer, Master Station 1h15 (26%) in the fall,
Master Station 1207 (9%) and all stations on Transect IV during the winter
where the smectite concentration ranged between 63-83%. The lower values
were present at the two inshore stations.

Figures L3a, b and ¢ show the seasonal distribution of chlorite at
the ten meter level during the summer, fall and winter. Table 23 shows
the average content (%) and range of concentration of chlorite on each
transect during each season.

No consistent distribution patterns were apparent in the summer when
the transects were compared with each other and in general, the concen-
trations weré relatively uniform throughout the area. Transect IV showed
lowest average concentration of chlorite.

In the fall, the lowest concentrations were present on Transect

I. Elevated concentrations of chlorite were found at Master Station 1205
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Table 23. The average concentration of chlorite (%) and the observed range
of concentration in the suspended matier at the ten meter level
along each transect during each sampling season.

Transect
Season I IT ITIT Iv
Summer 12 12 17 T
(Range) 7-18 T-19 6-32 T-18
Fall 5 R T 16
(Range) N.D.-9 T-31 N.D.-26 N.D.-38
Winter 22 19 10(1) 1
(Range) 15-31 12-24 T-16 T-2

T Trace.
N.D. Not detectable.
(1) Three stations only. Insufficient sample &t Master Station 1311.

after the passage of Hurricane ELOISE. The values had increased by 22%
(9-31%) as a result of the storm. The highest ccncentrations of chlorite
were found at Master Stations 1313 (26%), 1k12 (24%) and 1415 (38%)
(Transects III and IV had been sampled before the hurricane).

Winter chlorite distribution patterns differed from those of the fall.
The outer two stations on Transect IIT and all stations on Transect IV
contained amounts of chlorite ranging from non-detectable to two percent.
Concentrations on Transect I and II ranged between eight and 31% and the
highest values were present at Master Stations 1101 (31%) and 1206 (24%).

On a seasonal basis, Transect IV was unique in that the highest
average chlorite concentrations were present in the fall (16%) and the
lowest in the winter (1%). Seasonal patterns on Transects I and III were

similar in that the lowest average chlorite values were present in the fall.
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They differed only in that the highest concentration on Transect I wag
present in the winter (22%) while on Transect IIT the highest average
values were present in the summer (17%).

Figures Wla, b and c illustrate the distribution of kaolinite at
the ten meter level in the summer, fall and winter. Table 24 shows the
average content (%) and the range of concentration on each transect during

each season.

Table 24. The average concentration of kaolinite (%) and the observed range
of concentration in the suspended matter at the ten meter level
along each transect during each samnpling season.

Transect
Season I II IIT IV
Summer 3L 36 31 35
(Range) 27-40 20-62 2442 16-5h
Fall 32 L6 48 Lo~
(Range) 23-38 26-T79 3L-60 2h-57
Winter 37 55 55(1) 17
(Range) 15-51 31-T1 30-70 10-26

(1} Three stations. Insufficient sample at -Master Station 1311.

The distribution of kaolinite in the summer on Transects I, II and
III was similar in that the concentration generally increased towards the
edge of the shelf. On Transect IV the values tended to decrease with
increasing distance from shore. No differences were noted between the
average concentration of kaolinite present on each transect. Transects

IT and IV showed the greatest range of concentrations.
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In the fall the concentrations throughout the area’ﬁadbéénerally
increased and distribution trends on Transects I and TII were similar to
those present in the summer. Prior to the passage of Hurricane ELOISE
the suspended material at Master Station 1205 cor.tained 79% kaolinite
vhile after the storm, this had decreased to 38%. On Transect IV the con-
centrations tended to increase towards the edge of the Shelf. The highest
average concentrations were presen’s on Transects II and IIT where the
average values were 46 and 48% respectively.

In the winter the highest average concentrations of kaolinite were
again present on Transects II and III and the lowesl average vaiues and
ranges occurred on Transect IV. Kaolinite values generally tended to
decrease (Transects I and IV) and increase (Transect II) towards the edge
of the Shelf.

Seasonal changes were not apparent in the average concentratiqn of
kaolinite on Transect I and increased from summer through winter on Transects
I7 and III. Average kaolinite values for the summer and fall were 35 and
40% respectively on Transect IV. In the winter the average kaolinite
content of the suspended matter decreased to'l7%. A feature common to
all seasons was the high concentration on the Outer Shelf on Transects
IT and IIT.

Figures 45a, b, and ¢ show the distribution of illite ip the
summer, fall and winter. Table 25 shows the average illite content (%)
and range of concentration in the suspended material at the ten meter

level during the same interval of time.
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Table 25. The average concentration of illite (%) znd the observed range
of concentration in the suspended matter at the ten meter level
along each transect during each sampling scason.

Transect
Season I 11 ITI v
Summer 21 25 18 25
(Range) 18-25 15-38 16-23 12-46
Pall 1k 1L 21 17
(Range) 11-16 T-31 740 N.D.-L3
Winter 12 11 16(1) 9
(Range) 9-17 - 5-23 11-27 7-12

T Trace.
N.D. lNot detectable. :
(1) Three samples. Insufficient sample at Master Station 1311.

Illite distribution patterns varied from transect to transect and
reflected the presence of differing water masses in the summer. The least
variability was on Transect I and highest average concentration (25%)
was present on Transects II and IV while the lowest average concentration
(18%) was present on Transect III.

In the fall the distributional pattern of illite was reversed on
Transect IV when compared to the summer. Concentrations of illite increased
from 10% to 31% at the ten meter level at Master Station 1205 as a result
of Hurricane ELOISE. The lowest values were generally present on Transect TI.
The highest concentrations were present at Master Stations 1311 and 1hk1lk
where the values were 40 and W3% respectively.

In the winter, illite concentrations increased with increasing

distance from shore on Transect I, and variable patterns were present on
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the remaining transects. Values of illite werc generally low throughout
the area, and with only two exceptions, were less than 10%. Suspended
matter at Master Stations 1103 and 1309 contained 13 and 11% illite
respectively.

Illite on Transect I decreased in concentration from summer to winter
(21-12%); Hurricane ELOISE introduced higher amounts of illite (on the
average) on Transect IT into the woter column than would have been present
if the storm had not occurred. On Transects I, II and IV, the illite
content of the suspended matter cecreased from the summer through the winter
sampling period. Average illite concentrations were highest in the fall
and little difference was apparent between the swummer and winter.

Figures.h6a, b and ¢ illustrate the distribution of talc at the ten
meter level in the summer, fall and winter. Table 26 shows the average
concentration (%) and range of concentraticn along each transect during

each season.

Table 26. The average concentration (%) of talc and the observed range
of concentration in the suspended matter at the ften meter level
along each transect during each sampling season.

Transect
Season I IT J11 Iv
Summer 33 28 e 30 ,
(Range) 23-36 T-50 16-57 N.D.-61
Fall L9 27 25 21
(Range) 37-60 T-63 N.D.-L8 N.D.-57
Winter 30 13 19(1) 1
(Range 16-k9 0-28 10-27 0-5
T Trace.

N.D. Not detectable.

(1) Three stations.

Insufficient sample at Master Station 1311.
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The distribution of talc in the summer was coumplex and was influenced
by the vater masses present. Distribution trends were similar on Transects
I, IT and III. On the latter two transects the lowest concentrations were
present at the offshore stationms. The highest ccncentrations were present
at Master Stations 141kh, 1415 and 1310 wherc the talc content ranged
between 49 and 57%. As determined from the salirity distribution this was
probably associated with Mississippl River System run-off.

The talc content of the waters at the ten meter level during the
fall at Master Station 12095 decreased from two percent to traces as a
result of the passage of Hurricane ELOISE. The righest concentrations were
generally present on Transect I and at Master Stetions 1204 and 1413. The
average concentration of talc on Transect I increased over the summer values,
showcéd no change on Transect IT and decreased on Transects III and IV.

The distribution of talc on Transect I was similar to that observed
in the summuer and in general tended to increase in concentration toward
the edge of the Shelf while on Transects IIT and IV, the opposite was
generally true. Alternating bands of high-low concentrations of talc were
present on Transect II.

Talc concentrations in the winter were generally lower throughout
the area. Average talc concentrations tended to decrease toward the north
and west. The lowest values were present on Transect IV and talc was not
detectable at Master Stations 1412 and 1413 and was present in trace
amounts at Master Station 141Lk. Suspended material at Master Station 1415
contained five pércent talce.

Tale distribution along Transects I and TV were similar in that they
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increased with increasing distance from shore. Transects III and IV
were similar in that levels of talc increased from the inshore station
out to the next and then decreased to the edge of the shelf, (similar
to illite).

On a seasonal basis, average talc concentrations decreased steadily
from summer through winter on Transects III and IV. Winter values on
Transect IT were less than one-half that of the previous two seasons.

On Transect I the highest values were present in the fall with a steady
movement from inshore to the Continental Slope from summer to winter of the
maximum values.

race Metals

Particulate Trace Metzls

In this study, only the particulate form of the trace metals
cadmium, chromium, copper, iron, lead, nickel and vanadium were determined.
Particulate aluminum, calcium and silica were also measured to aid in
data interpretation. So that additional information on the "biclogical
availability" of the particulate trace metals could be obtained, the filter
pads were leached with dilute acetic acid prior to final dissolution.

The resultant fractions are referred to as the