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| NTRODUCTI ON

Al though Manheim et al (1972) found nontnorillonite and kaolinite
in suspended matter in surface waters of the northern Gulf of Mexico, no
systematic studies have been taken to determinejf suspended mineralogy
varies Wi th seazonz from the MAFLA OCS nonitoring sites. This baseline
information is essential to determine any adverse variation of suspended
matter caused bty drilling operations. In this paper are reported two

significant changes of suspended minerals with seasons.

PROCEDURES

Field Sanpling

In collaboration with the sanpling program for a study of trace
metals in water colums, suspended particulate in the remining
21 & solution were separated through 0.45 U millipore filters using an
inline-47 closed filtration system The detailed procedure for collecting
sanpl es is described by Betzer(1976). A total of 46sanples from 15
stations at three sanpling periods - July, 1975; September-October, 1975;
and January, 1976 - were collected and stored at 4°C until they were

anal yzed in the |ab.



Laroratory Analycic

Filter panors which contained particulates were first rinsed
trhorournly with deionized water to remove recidual salts. The particulates
were then resuspenied and filtered through Selas Flotronie silver mem-
treres (0.45 p size znd 25 mm diameter) for X-ray analysis. In order to
cvhein a complete anslysis of both clay and non-clay mincrals in parti-
culztes, the seamples were first “-rayed without treatment, and then
Z-rzyed following vsrious treatments with etliylene glycol vapor for 12 hr,
with drying at 25°C, and heating at 110°C, 300°C, and 550°C. The X-ray

grz2lysis was cz

3
3

iei out on a Noreleo diffractometer using CuKa, nickel
filtered radiation senerated with 35 Kv and 20 ma. A 1° beam slit and
TEZ 1= receilving slit were used throughout scanning (2° to 33° 20) except
for \lower 20 pezks (3° to 9° 20) Where a 1/L° beam s1it was used. The
scanning speed was set at 1/2° 28/rein with chart paper on 76 cm/hr. Rel-
ative percentagss of clay and non-clay mnerals were also estimated follow-

ing the nmethod described by Huang, et _al. (1974).

RESULTS AND DI SCUSSI ON
A total of 450 data points were obtained fromthe analysis of
suspended matter in the water columms of the MAFLA nonitoring sites, as
shown in Tables 1-6.  They are described as fol | ows:-
A First (July) and Second (Septenber-Cctober) Sampling Peri od
Clay minerals are predominant, and exceed nore than Lé% of
the total suspended minerals. In July samples, clay mineral content, of

suspended particul ate generally decreased seaward in all transects
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(except #1v), whereas in Septenber sanples the clay content increased
seaward. This suggests that suspended mineralogy in the sites is strongly
dependent on the season.

Furthernore, the distribution of clay mnerals in suspended nmatter
is different fromthat in surface sediments. The nost striking is the
presence of talc in virtually all sanpling stations, which was not found
in surface sedinents. Specifically, the distribution patterns are as
foll ows:

(1) Talc decreased seaward in nost transects except those

on the West Florida Shelf where talc increased seaward

(2) Kaolinite generally decreased seaward, and has hi gher con-

centrafions in Transects #IIT and |V than on the West Florida Shelf.
(3) Chlorite did not show any significant trend although it
slightly decreased seaward on the West Florida Shelf (Transect
#11).
(4) I11ite virtually shows no significant trends
B. Third (January) Sanpling Period
As shown in Tables 5 and 6,the overall distribution patterns
of suspended nminerals are significantly different fromthose from the
July and Septenber sanples. The major differences are as follows:
(1) In January sanples, the percent of clay minerals in
suspended particulate increased seaward.

(2) Relative abundances of individual clay mnerals in

suspended matters are simlar to those found in bottom sedi ments.
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On the West Florida Shelf, kaolinite is & predominant clay in
particulate , whereas on the M ssissippi Shelf, smectite is the
nost abundant clay nineral in the suspended matter. Carbonate
mnerals (including aragonite, low-Mg calcite and high-Mg calcite,
and dolonite) are also present in appreciable amunts, up to

70% of total suspended minerals in the Transect #7T of the West
Florida Shelf. These data strongly suggest that some disturbance
of bottom sedi ments may have occurred during the January sanpling
period, which, in turn, affects the overall distribution of
suspended minerals.

(4) In contrast to the first and second sanpling periods,
talc in the January sanples was only found on the West Florida
Shel f, and was virtually absent on the Mssissippi Shelf. This is
quite & contrast to those found in the July and Septenber sanples
fromthe Mssissippi Shelf in which talc was al nost 30-40%
of the total suspended materials. This conparison rules out a
possibility of contamnation of talc fromthe sanpling ship. It
is conceivable that talc may have originated in the beach sands

where talc was reported to be present in significant anounts.

In conclusion, results of suspended mineralogy in the MAFLA noni-
toring sites are significantly different fromthose found by Manheim,
et al. (1972). Suspended nminerals in the sites are strongly dependent
on the seasons, and further studies are needed to verify these seasona

vari ations.



TABLE 1

PERCENT (%) CCMPOSITION OF CLAY AID NON-CLAY M NERALS IN

tz3

SUSPENDED PARTICULATE MATTER FROM 10 N DEPTH ON TH
WEST FLORIDA SHELF - TIE MAFLA SITES

(JULY 14, 1975 & July 21, 1973)

L.M.
iztion # Smectice Chlorite Illite Kaolinite Talce Quartz Feldspars Aragonite Calcicte Dolemite
1101 -- 10 11 23 13 23 8 -- 6 &
1102 T S 19 22 32 11 11 -- -~ -
1103 -- ) 9 18 18 14 20 8 5 -~
1204 -- 8 18 16 18 25 15 -- --
1205 10 9 13 33 14 21 -~ -- T
Pa2as -- 9 8 16 1 26 26 - T T
1207 T T 18 28 T 1s 36 T o -
12728 -- 16 14 23 38 -- 9 -- -- .-
1309 -- 5 21 21 40 i3 T -- -- --
1319 -~ 8 20 38 11 2 -~ -- ~-
1311 . - 16 14 12. o 7 21 -- -- --
1412 11 1L 25 o 25 i5 T - --
1413 - T 22 %5 -- 4 12 -- T --
1534 -- T 12 15 20 19 i3 10 7 -
1413 -- 3 9 12 49 15 6 - -- --
L.», Calcite- low magnesium calcite
T- trace amount



PERCENT (% COWPQSI TI ON OF CLAY AND NON- CLAY MI NERALS 1IN

SUSPENDED PART1 CULATE MATTER FRCM / 10 M DEPTH ON THE

WEST FLORIDA SHELF -

( SEPTEMBER 16,

1975 & OCTOBER 3, 1975)

THE MAFLA SITES

L.M.
ation # Smectite Chlorite Iliite Kaolinite Tal Quartz Feldspars Aragonite Calcite Dolomi
1101 - 7 12 30 29 11 11 T - -
1102 - 5 “ 8 19 49 5 14 T -- -
1103 -~ - 12 29 43 - 16 - -~ -~
1204 -~ 7 T 16 41 8 7 -- T 21
1203 - 6 6 50 1 18 T 5 14 o
1205a - 17 17 22 T 20 24 .
12C8 == T 20 22 4LE - T - -
1297 - 7 7 39 18 14 15 - --
15383 -- T 9 17 25 11 38 - - -
1239 - T 10 20 1C 16 L4 - -- -
1310 -- 15 T 29 14 1 31 - - -
1311 - - 26 38 -- - 35 -- - -
L2 - 18 18 1g 21 15 5 == - 5
14513 == - T 29 38 14 1y - -- --
1514 - = 25 33 - 11 31 - - -
1415 16 23 -~ 22 T -- 39 -- -- -
12332 before hurricane
1205 after hurricane

sase

Calcite - low magnesium calcite

Trace amount
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TALLE 3

THE CONTERT (£) OF CIAY MIUERALSG IH COSTPENDED
CPARTICULATE BATTER FRONM 10 M DEPTH 0N TiE
WEST T1ODIDA SHELF

(JULY 14, 1975 & JULY 21, 1975)

Station Smectite Chlorite Illite Faolinite Talce
1101 -- 18 19 40 23
1102 T 7 25 27 41
1103 .- 1.2 18 34 36
1204 .- 15 29 27 29
1205 - 15 15 20 50
1206 - 19 17 33 31
1207 - T 38 62 T
1308 -- 17 16 26 41
1309 -- 6 23 24 47
1310 T 11 13 30 57
1311 -- 32 20 42 1.6
1412 11 18 18 43 10
1413 - T 46 54 --
1414 T 23 28 49
1415 11 12 16 61




THE

COWITHT (¥) OF CLAY MIKERALS 1H

TALLE 4

SUSTYEDED

PARTICULATE MATTER FLOM 10 M DEFTH O¥ THE

WEST FLORIDA SHELF

(SLPTEMBER 16, 1975 & OCTOLER 3, 1975)

Station # Snectite Chlorite [1lite Kaolinite Tal c
1101 -- 9 16 38 37
1102 6 11 23 60
1103 - 14 35 51
1204 11 T 26 63
1205 9 10 79 2
1205a 31 31 38 T
1206 T 20 32 48
1207 10 10 56 24
1308 == T 18 34 48
1309 == 7 25 50 25
1310 e 26 T 49 25
1311 - == 40 60 -
1412 24 24 24 28
1413 e == T 43 57
1414 P - , 43 57 -
1415 26 38 - 36 T
1205a before  hurricane
1205 after hurricane
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TABLE 5
PERCENT (% COWPCSI TION OF CLAY AND NON- CLAY M NERALS IN
SUSPENDED PARTI CULATE MATTER FROM 10 M DEPTH ON THE
WEST FLORI DA SHELF - THE MAFLA SI TES
(JANUARY, 1976)

L.M H M
a. # Smectite Chlorite [Tlite Kaolinite Talc Quartz Fel dspars Aragonite Calcite Calcite Dol onite
101 -- 3 1 5 2 6 . 12 47 17 7
102 -- 3 2 12 5 5 T 7 57 9 T
103 15 13 12 38 15 7 7 T T
204 -- 14 6 37 12 23 8 T
205 .- 8 g 13 11 32 18 9
206 -- 19 4 57 ‘0 20 -- T T T
207 3 4 3 23 2 12 , 6 4 36 7
308 T 10 9 52 8 17 4 T T T
309 - 6 11 13 11 28 17 - T 14
310 -- T 6 36 9 20 15 - - - 14
311 % * g %* o * % * K * *
412 45 1 6 18 ‘0 28 2
413 45 1 8 12 0 32 2
414 66 T 6 8 T 18 2 -=
415 57 T 7 10 4 21 T -- -
«M. Calcite - Low nagnesium calcite
.M. ‘Calcite - High nagnesium calcite

- Trace Amount

‘ - Not enough sanple

..6.-



TABLE 6

‘ THE CONTENT (% OF CLAY M NERALS | N SUSPENDED

PARTICULATE MATTER FROM 10 M DEPTH ON THE

WEST FLORIDA SHELT

(JANUARY> 1976)

Sta tion # Smectite Chlorite Tilite Kaolinite Ta ic
1101 == 31 9 44 16
1102 o= 15 10 51 24
1103 T 19 17 i5 49
1204 S 20 8 54 18
1205 == 18 23 31 28
1206 o 24 5 71 0
1207 9 12 9 65 5
1308 13 11 66 10
1309 == 16 27 30 27
1310 == T 11 70 19
1311 % * * %* *
1412 63 2 9 26 0
1413 68 2 12 18 0
1414 83 T 7 10 T
1415 74 T 9 13 5

Not enough sample

F
T = Trace Amount
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