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EXECUTI VE SUMVARY

Transm ssonmetry neasurenents have been perfornmed at seasonal inter-
vals along four transects in the Eastern Gulf of Mexico, ranging from Clear-
water, Florida to Mobile Bay. In sunmer and early fall of 1975 nost areas
except the vicinity of the Mssissippi Delta showed clear waters having up-
wards of 80% light transm ssion (coefficient of attenuation |ess than
U=0.22 or roughly <2 ne/L total suspended matter) in the upper water
colums . A few meters from bottom however, nore turbid layers characterized
i nshore waters.

In winter (January and February, 1976) shelf waters were turbid over |ong
periods, due to repeated resuspension of fine fractions of bottom sedinments
owing to storms. Inshore shelf waters were vertically well nixed to a con-
siderable degree. Transmissivities of 50-60% (o = 0.7-0.5 or about 0.5 mg/%
were common during this period. These data correspond to finding that
particulate detritus resenbled bottom sedi ments mineralogically during the
W nter period {Huang,1976), and included appreci abl e carbonates at certain
| ocati ons.

Turbidity distributions are frequently closely related to water mass
structures and novenents. A notable exanple was provided by phenonena
observed on the Mddle Ground a few days after Hurricane ELO SE (Septenber 26,
1975). Sharply defined turbid boluses of near-bottom water were related
to tenperature, salinity and density anonalies interpreted as contour

currents, which were enhanced by the forcing function of the violent storm



INTRODUCTION

Suspended matter studies of analytical or optical character are
limited in the Qulf of’ Mexico in general and in the eastern @Qlf in par-
ticular (Menheim, et al.,1972; Carder and Schlemmer, 1973, and references
cited). Generally speaking the datz available prior to the current MAFLA
Survey cuggested that the waters in the Eastern Gulf shelf regions may be
highly transpasrent, reaching tenths of 1 mg/% total suspended matter with-
inonly a few kil oneters of shore. Geater turbidity has bteen noted on
approaching the M ssissippi Delta, around whi ch sharp-edged, turbid plunes
are characteristic. Storms are presuned to have significant influence on
turbidity distribution, but details of their influence on the shelf regions
of the eastern Qulf have been unavail abl e. Carder and Schlemmer (1973)
concl uded that the suspended particle distribution above the slope and outer
shelf of the eastern Gulf was highly dependent on the Loop current and
associ ated eddi es.

The first MAFLA Survey (1974 — 75) included total suspended matter,
particul ate organic carbon (POC), and other particul ate neasurenents on
discrete sanples in five ngjor oil lease tracts. These data inplied the
exi stence of very low turbidity regimes over much of the W Florida shelf,
but were puzzling in that they did not adequately reflect the heavy
turbidities in the Delta region, as confirnmed at tines by bottom photographs
and divers’ observations. Irregul ar spatial and tenporal variability in
turbidity was postulated to account for scme di screpancies (Manheim, 1975).

In the followi ng 1975 - 76 MAFLA Survey optical transmissometry



neasurenents were added to the study plan in order to provide regional “back-
ground information and vertical and spatial variability of particulate
concentrations. These would aid in assessing the turbidity regime and inter-
preting the significance of other suspended solid neasurenments such as total
suspended particulate matter (SPM), mineralogy, particul ate organic carbon
hyvdrocarbong, trace metals, and primary productivity.

During the first sanpling seascn late negotiations, and subseguently
lat e arrival and failures of equipment supplied ty manufacturers resulted in
only small recovery of information. In season Il profiles were obtained
for roughly 807 of envisaged stations. For season 111, despite problens,
dsta were obtained for 100% of envisaged stations. The ovetwhelming bulk of
data were obtained with a Hydro Products instrument. The nethod chosen
for display of these data was that of sections of transmission (T %) based
on depth profiles along transects were permtted by the distribution of water
column and internediate stations (Figure 1). Digital records of the data
are also available (Appendix 1).

In addition to the optical information, a nunber of water sanples
were filtered through Millipore filters for the purpose of visually charac-
terizing the types of particulate matter involved. Such data were useful
incalibrating and relating the optical data to analytical measuremnents
performed by other investigators, and to sedinent transport processes on
the shel f.

We wish to acknow edge the assistance of Mack Barber, Bill Jester
Harvey Mason, Tom Tyska and Ted White in maintaining the equipment in
functioning order and to thank Tom Pyle, Ted White, J. E. Al exander and

M. Rinkel for their special efforts and cooperations with the transmissometry
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Fig. 1. Location map of water column stations and transects.
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program  Qur thanks go to our colleagues in the MAFLA studies for making
data available at early stages, and to J. L. Sinon for his equipnent |oans

The =zbove features indicate that natural dispersal and sinking of
spilled hydrocarbon slicks will be greater in winter by a factor of three
or more than in sumer. We should also expect tract metal content of
particulate matter to be enriched in constituents characteristic of carbonate
and ferrigenous particulate natter.

Taking turbidity distributions and other factors into account, we
suggest that the talc reported by Huang represents an indicator of land-
derived matter of industrial origin. Extending interpretations of the
turbidity distributions to neasurenents such as hydrocarbons and trace
netals in particulate matter, we conclude that inshore sanmples (10 m bel ow
sea surface) were reasonably representative of the entire water colum in
winter, but not in sumrer. During the former period the particulate matter
represents a fine, nobile fraction of local bottom sedinents (surficial),
whereas during the summer |ong-distance transport of fine (probably highly
organic) particulate in the upper water columm are characteristic. The
features nentioned above are particularly well illustrated in Figure 4

and 9.
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METHODS

As pointed out by Tyler, et(Bb74) practical optical measurements
of particulate matter have |agged behind the theoretical groundwork of Me
(1908), Hulbert (1945) and Van de Hulst (1957). However, the sensitivity
and rapidity of optical neasuring devices have pronoted the use of <trans-
missometers (al pha meters) and nepheiometers (scatterance nmeters) for
measuring distribution of suspensoids in water colums. A summary of infor-
mation in this area is provided in Gbbs (197k) and Jerlov (1968).

The main optical data for the present study were collected during
three sanpling séasons 1975 - 76 by a Hydro Products Mdel 912 transmisso-
neter having a 20 mm di aneter beam collimted over a one nmeter path |ength,
W th peak photocell response at 5500 2 (550 rim. This unit was equipped
with a 350 foot (approximately 100 m) cable. Readouts were obtained on
deck each one to two nmeters for shallow stations, and at somewhat wider
intervals for deeper stations.

A few measurenments were obtained with a cableless Montedoro-Whitney
unit originally intended as the primary unit, but whose self-contained
chart recording system proved to be poorly designed and permitted only
limiteduse of the instrument. Exanples of traces fromthese instrunents
are shown in Figures 2 and 4.

For the present purposes the operation of the transm ssoneters is
described by the equation:

I = e 0X, or ¢ = In | where x = 1n.

I Io
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Fig. 2. Transmissometry trace for Montedoro-Whitney instrument, Sta.
1412- 1413, Sept. 9, 1975. The offset in the lines represents
di fferences in down-up traces. Extra scale refers to appro-
ximate salinity, (halocline) values at the site. Not e the
turbid layer at the beundaxry between well-m xed shelf water
above, and clear Gulf water below. This turbidity is probable
organi ¢ matter collected at a strong density intexface {pycno-
cline).



-~10~

The basic operational unit is % of transnmission with respect to theoreti-
cally maximally transparent water (distilled water); i.e. for the reference
‘solution itself, 1/1,= 1.00 or T = 100%. As a practical technique, before
each station lowering the transm ssion of the instrument is checked with
neutral density filters in air. Depending on the optical design of the
instrunment, air transm ssion may be hi gher (Montedoro-Witney) or |ower
(Hydro products) than in pure water. Raw data collected with the HP instru-
ment were corrected on board utilizing the optical correction infornation
and assuming that a transmission of 92% in air corresponded to 100% trans-
mssion in pure water, according to manufacturer’s data. Wthout specia
bulk filtration systenms the purest distilled-deionized water available in
the | aboratory has a % transm ssion of approxi mately 90 - 92, whereas”
offshore waters in the Qulf reached val ues of 95%.

Further calibration has been perforned to relate T and o values to
suspensoid concentrations determined by filtration and wei ghing techniques
(Betzer, 19'76). Although sone prelininary calibrations were perforned
with artificially suspended materials such as kaolinite¥, conparison with
neasurenents of suspended particulate from actual water under investigation
provi des nore meani ngful intercalibrations, and all ows extrapol ations and
i nterpol ations of analytical information over areas having simlar partic-
ulate matter character. For such purposes ¢ is the preferred optica
unit , since it has been denobnstrated that for a given fluid medi um and
type of suspended particulate matter o is proportional to particle nass

(weight) per unit water volume over a wide range of concentrations. A

® See discussion of calibration of turbidity units in McCarthy et. al.,
(1975).
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pl ot of o against SPMfor typical MAFLA waters is given for Leg |
(Sept ember, 1975) in Figure 3.

Since all SPM data were obtained at 10 m, few of the high turbidity
| ayers noted near bottom were sanpled and particulate weights obtained. To
give an indication of calibration for higher turbidity regions, data from
| ayers in Huenene Canyon, off Southern California (Drake, 1975) are plotted.
These data are in reasonable agreenent with information on terrigenous
detritus from West African continental margin (Carder and Betzer, 197h}.
O fsets fromthe data of Drake reflect variable response of light attenuation
to particle nass, dependirg on the proportion and kind of organic matter
present and its degree of deconposition, the size, shape and refractive
i ndex of mineral natter and possible presence of colloidal and col oring
matter (Gelbstoff) in waters. However, for the present purposes the chart
proviéés an approxi mate guide to SPM magnitudes for the transm ssonetry
distribution

Asi de from the Montedoro-Whitney instrument, chief problens occurred
in matching cables to light source, systens instability owing to current
leakage in cable connectors, gasket |eaks in the |ight source housing, and
other electrical system problens. Wen occurring, these problens were apparent
and rodifications were made before sampling was continued. Wth few excep-
tions, we feel that intra-trace values are reproducible to within the

roundi ng of the data.



-2 -

2.5’
2.0’ v
—_
~ | .59
N
()]
g
~—
=
Q
1))
1.0+ o
0 Drake et al (1974
A Win ter 76 MAFL/
Fal | '75 MAFLA
X /206-1207
5 (413 -1414
o0/l{i0/-1103
R
9 ] | I
0 .5 . 1.0 1.5
o< {m™)
Fig. 3. Calibration of transmissometry With total suspended matter

{stM) . Shown in the plot of extinction coefficient (a)
agai nst SPM are data from MartA and from southern California
(Drake et. al., 1974).



-13-

RESULTS

Seasonal shelf transects

Avail abl e data for sanpling season | (June - July, 197'5) are given in
Appendi x 1. Data for sanpling season Il (Septenmber, 1975) are presented in
the formof transects in Figures 4 - 8. The chief features noted are the
strong vertical stratification and devel opnent of bottom nepheloid |ayers as
in Figure 4, the clear offshore and Loop waters again noted in Transects |
and 1V, and the turbid bottom|ayers associated with Hurricane ELOSE in
Transect Il (Figure 5). Near-bottom filtered sanples (1.7 % Niskin bottles)
fromthe turbid layers in the Hurricane-influenced Transect Il reveal ed
dom nance of fine carbonate particles, sinmlar to bottomsedinents in the
general region. Unfortunately, special sanples filtered from 1.7 & Niskin
bottles for SPM anal yses showed probably far too high values (approximately
200 mg/%) to be correlated with the transnmissonetry data.* As expected
turbidity increased nmarkedly toward Mbile Bay (Transect IV, Figure 8).

Data for sanpling season III (January — February, 1976) are given in
Transects | - IVin Figures 9 - 13. The greater vertical honogeneity of
particle distributions in the nearshore water colum is inmediately obvious.
The | ack of synopticity during the winter sanpling enphasizes the tenporal
nature of turbidity regions. One or two days'® difference may result in a

completely altered distribution pattern.

Twenty-four hour transmissometer Stations

To provide an initial estimate of the short-term temporal variability

¥ See |ater discussion.
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of’ particle concentration in the water colum, two 24 hr. tine series

stations were occupied during the fall and winter seasons: One at the

‘Middle Grounds (1207) and one near the Mississippi Delta (1412). The

tenmporal spacing of casts was about six hours.

Figure 14 depicts the fall tine series for the two stations. A
near - bot t om nepheloid layer, apparently resulting from Hurricane ELO SE, was
found at station 1207. This layer m.y have had a slight, sem -diurnal varia-
tion in its thickness. At station 1L12 a relatively clear layer appears
between turbid water at the surface and near-bottom  The surface water
cleared up markedly with tine, perhaps indicating the transport of turbid
M ssissippi plunme water away fromthis station. Near-bottomturbidity re-
mai ned constant, with only the layer thickness changing with time.

. Figure 15 shows two winter sequences for the same stations. At
station 1207 a nepheloid layer intensified and then faded during the 24 hr.
period, but a much longer record is needed in order to consider whether
periodic forcing functions could be responsible. The delta series (Station

1412) depicts a turbid water colum with little variation in tinme.

Particulate matter distributions

Transmissivity nmeasurenents 3o not correl ate uniguely with suspensate
weights or particle counts in ocean waters, owi ng to theindividual effects
of particle size, shape, specific gravity, and refractive index. However,
since particle properties normally vary transitionally for non-living par-
ticulates that make up the bulk of seston, it is possible to interpolate
suspended matter by weight (SPM) values from the transmissivity measurenents,

if sufficient calibration points of SPM neasurenents are available. The
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errors involved in such interpolation appear for the present case not to
exceed the fluctuations relating to time delays (sequentiality) in coverage
of the stations.

Using SPM calibration of transmissivity data aided by visual inspec-
tion of filters, a nmap of SPM in surface water of the MAFLA area has been
prepared for the Septenber, 1975 period (Figure 16). The map clearly denon-
strates progressive decrease in particulate concentrations with di stance from
shore, with an interesting, nobre honpbgeneous zone in the vicinity of the

M ddl e G ound.
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DI SCUSSI ON

Seasonal rel ationships

Sone seasonal trends can be easily seen by conparing Figures 4 - 8
with Figures 9 - 13, respectively. 1In general- the fall data-reveal the
effects of water column Stratification with often quite clear-water (e.g.

% T>85%) overlying near-bottom nepheloid iayers resulting from interaction

of currents with the bottom The only exceptions to these general trends
were observed in the shallower stations just prior tec and after Hurricane

ELO SE (Figure 5),where well-mxed, turbid water colums were found. The
winter data reveal much more turbid, often well-mixed water colums having
transmissivities never exceeding 55% for sone of the shallower stations. In
fact only at the stations over the slope were transmissivity val ues exceedi ng
90% found. As one would expect, the winter data appeared to have been
strongly influenced by the lack of water columm stability brought on by the
succession of windy cold fronts passing through during this season. As a
matter of incidental interest, a project to collect certain sponge species

in shelf regions had to bve delayed through the entire winter season until

May (early spring season) owing to turbidity too great to permt divers to
observe bottom fauna, Regul ar checks confirmed the absence of any significant
periods of water clarity beyond the sanpling cruise in question. Sone typical
profiles of attenuation coefficient may be seen in Figures 17 and 18.

Turbidity distribute.ons and their relation to water colum structure and
wat er mass _novenent s

Many authors have reported the accumul ation of particles at density

interfaces, especially at the top of the pycnocline. Jerlov (1959) attri buted
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this phenonenon to the reduced mixing at that point as well as the increase
of water density with depth. Usually, the particles are predom nantly
organic, and large concentrations are likely to accumulate if the pycnocline
starts in the euphotic zone (i.e. , phytoplankton). Wth the establishnent

of a thermocline, particles are “trapped” and many phytoplankters are unable
to migrate across the pycnocline (Bogorov, 1.958; Raymont, 1963). This is
evident in the sharp zone of increas~d turbidity at the halocline in

Figure 2. To various degrees sinmilar features have been observed el sewhere
in the world ocean as indicated by studies in the Qulf of California (Kniefer
and Austin, 1974), the Irish Sea (Heathershaw and Sinpson, 1974), off M ssion
Beach, California (Ball and LaFond, 196k4), and in the eastern Qulf of

Mexi co (Carder and Schlemmer, 1973).

\A near —bot t om nepheloid layer is indicative of turbulence in the bottom
water. This turbulence is usually caused either by the shear induced by the
bottom on an overlying current, or by the interaction of wave-induced water
motion with the bottom Figure 19 provides an exanple of a near-bottom
nepheloid | ayer that has been induced at least in part by a bottom current.
Notice that the tenmperature and salinity are honbgeneous fromthe bottomto
about five neters above the bottom This region also contains the ngjor
portion of the turbid matter. The SPM val ues associated with the 24% trans-
m ssion val ue near the bottom would correspond to 1.58/m = o or roughly
2.2 mg/% (see Figure 3).

The entire water colum was quite turbid, indicating that particles
were heing mixed all the way to the surface. If this turbidity profile

had been the direct result of wind alone, the water colum woul d have been

vertically honogeneous in tenperature and salinity. Hence we conclude the
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profile was caused by a bottom current, perhaps in conbination with w nd
waves.

Figure 20 provides an exanple of a well-mixed water column resulting
from turbul ence which was probably largely wave induced. Here the tenperature
and salinity values are uniformw th depth, and the nepheloid layer extends
all the way to the surface. Its turbidity is higher near the bottom since
the upward mxing of particles is offset by downward settling. I'f a steady
state existed for the particle concentrations at all depths, then a bal ance
woul d have been established between the upward flux of particles caused by
turbulent diffusion and the downward flux of particles caused by settling.
This woul d have resulted in an exponential decrease in concentration of
particles or & (increase in percent transm ssion) with distance above the
bottom for a given particle size, shape and density. Such a distribution
approxi mates the shape of the transmissivity curve in Figure 20. For small
| ow-density particles the curve could become nearly uniform with depth, given
sufficient turbulence. For larger, denser particles,. a rapid decrease in
concentration wth distance above bottom woul d be expect ed.

The particle content of a water colum is often indicative of its
history. Figure 21 denonstrates a very well-defined, turbid, and well-m xed
| ayer between 185 and 215 m  This layer appears to have been in contact with
the bottom at sone prior tine. The per cent transm ssion mninumis not
an instrumental effect since both down and up traces repeated the pattern

The net result of such mechani sms as phytoplankton productivity,
river plumes, and sediment erosion often results in particulate distribution
patterns quite simlar to those for salinity and/or tenperature. For exanple,

the # T patterns in Figure 22a parallel alnpst exactly the tenperature trends



TEMPERA TURE( °C)

5 20 25 30 25
P o ,
b
&
S
=
30— -
* 5 S %o %T T°C
Q
Station 1207 &5/2/76
p SO T i !
30 32.5 35 37.5 40
SALINITY (%)
G 25 50 75 1G0
. TRANSMISSIVITY (%)
Fig. 19. (Upper Figure) T*C, s(%/oo) and T(%) profiles for a well-
mixed water colum. S. T data courtesy M Rinkel.
[

TEMPERATURE ( °C) |
5 20 25 30 253
0+ i ! ] i’
2
p
g
b S0 0T S %o Tec I
3
> Station 1412 /141311/2/76
60 : _
30 32.5 35 37.5 40
SALINITY (%)
, 0 25 50 75 . 100
> TRANSMISSIVITY (%) . ‘

Fig. 20. (Lower Figure) T*C S (°/oo) and T(Z) profiles for a partly
stratified water col um.



_.33_

TRANSMISSIVITY (%)}

25

50

SAL INI'TY (%o

32.5

TEMPERA TUR

20
l

35

25
]

~

£ (O

75

37.5

30

]
0
4 20
15
0
30
60
90”
’ = 120"
b
L]
=
» = 150
o
L
s
180
P
210
240
b

Station 1311 /1310
12/9/75

TeC

s %o

s

% T

[ ] 270-

Fig. 21, Vertical profile of Transmissivity (%, Salinity
and tenperature at Station 1311/1310, Fall sanpling
season. Note anomalous feature at about 200 m depth,

and 1 addnntae o ~

—ry



<=SE

-3 4-

1415 1414
1 1

feros
1 K
oo B

1 { ]
RS R :
‘ l - A
Al : :
} \: H T
il Y . :
1120 ;I '11 75. .
R :
A1 . 4 -
> RN Py
5 1 = 00402 1s1
- 40 ‘3 2371 -
@ o
E &
.. . i
< -
R R
Q <1 % TRANSHMISSIO N
. b ‘
\
- \-
§0- R
_\\ 0 25 Km .
S
t 00
<=SE NW =
1415 412
1
2\
4.
) N
20_.
10/
-~y
2
D40
Lo4)
S
N~ ’
S j
o 60 !
Q i
BT
i1 TEMPERA TURE (°C)
80 ; 20\\ : I
R AY->- Y7 :
o] 25 Km
2271 :
100 \.\w_\f brr—esrod
227! :
Fig. 22. fTransmissivity and tenperature distributions for Station

IV.  Wirter Cruise, 1976. Note time break i ndicated by
zig-zag |ines.

NW=>



~35~

shown in Figure 22b. This apparently is the result of warm of f-shore being
also elear relative to Mssissippi Delta water. Other such similarities exist
between % T and tenperature and/or salinity distributions as illustrated in

the next section.

Hurricane ELO SE and turbidity-water mass rel ati onships

The eye of Hurricane ELOISE hit landfall at 0630 hours, Septenber 23,
1975 just west of Panama City, Florida (Data of Haval Coastal Systens Labora-
tory ). Transect Il was traversed three days after the hurricane, with tenper-
ature, salinity and transmi ssometer measurenments included in the sanpling
program  Some of the results are depicted in Figures 23a, 23b, and 23c,

showing salinity, o, and per cent transmission sections, respectively.

t
The inshore waters were vertically well-mxed and turbid while
extreme stratification occurred at station 1206/1207. A turbid |ens of
cold, saline water was found on the bottom. This lems was much nore dense
(A o, = 1.2) than the adjacent (seaward) water. Such dense water would
normal |y be expected to flow downhill; however, if it had sufficient long-
shore nmonmentum (i nduced by the Loop Current, for instance), the landward
accel eration associated with its vertical vorticity conponent could cause it
to becone a contour current. Thus , in seeking deeper waters it woul d
probably flow generally along the shelf, crossing depth contours obliquely.
Similar | enses of |ow tenperature and high salinity have been found on the
west Florida shelf when hurricanes have not been present (SUSIO, 1975), but
such I enses were not nearly SO dense nor so isolated from the Loop Current
as the one discussed above. Thus the hurricane appears to have enhanced a

phenomenon which coul d be occurring each summer. ‘The cool, saline nature

of the water in question suggests that it was a remnamt of Loop water which
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had been upwelled and stranded from the Loop Current, perhaps at some point
near the De Soto Canyon. It then may have progressed as a contour current
driven by its increased density.

The magni tude of the flow can be estinated to some extent by the fact
that the transmission values of the lens had a mninum of about 39% T,
correspondi ng to SPM val ues of about 1.5 mg/% (Figure 3). For such enrich-
ment ir particulate matter to occur in a region not overly popul ated by fine
sedi nents suggests that the currents involved may have exceeded one knot (5k
cmsee). Visual evidence of scour and rearrangement of bottom organisnms by
epifaunal investigations (T. E. Hopkins, oral communication) confirnmed this
concept. For comparison, nephelcid |ayers associated with the Quiana
Current have been reported by one of us (K L. C) to have SPM val ues of
700 ug/? resulting from erosion due to 35 - 40 cm/sec currents.

A subsequent time series took place at Station 1207 (Figure 14) where
the turbid, dense |ens reappeared about 12.5 hr after appearing at Station
1206 - 1207 (Figure 5). This trend is even nore apparent in the STDkdata of
M Rinkel. This indicates that the core of the flowtraveled 26 kmin 12.5
hr or about 2 km/hr, or 56 cm/sec seaward, which would be only one conponent
of the flow.

Such. high water velocities are certainly conpatible with the val ues
of suspended particulate matter found in the nepheloid |ayer. Such currents
are clearly capable of rearranging the distribution of fine sedinents on the
mddle to outer shelf regions and transporting fine particles rather |arge

di st ances.
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Rel ati onshi ps to hydrocarbon and trace metal distributions in particulate
matter, and other environnental inplications

The seasonal patterns of turbidity distribution have been conmented
on earlier. These and regionzl patterns have critical bearing on interpreta-
tion of chemical measurenents of particulate properties. During the winter
(January - February, 1976) season w nd-wave, top-to-bottom m xing was
extensive in the inshore stations. Only approaching the outer shelf and sl ope
did. clearer water of the type noted closer to shore during sumrer and fall
appear. Moreover, the rapidity with which new turbid distributions devel-
oped even within a few days, as denonstrated by reoccupation of stations
i ndicates that the sedinents in question were of relatively local origin, and are
probably fine mobile fractions stirred up fromthe bottomprimrily by wave
action. Data of Huang (1976 — this report) confirmthis concept in that the
m neral ogy of the inshore suspensates strongly resenbles the m neral ogy of
bottom sedinents, and includes significant concentrates of carbonate
m nerals such as high and | ow magnesi um carbonates and dolomite in given
areas. Related observations were made by Hopkins (1976 - this report) in
suggesting that the repeated effects of winter stornms may exert a stronger
erosi ve effect on the Mddle Gound and its organisns than a few yearly
events of hurricane force.

The significance of these observations is that during w nd-agitated
periods in winter, water sanples in the middie of the water columm probably
represent the total water colum quite representatively with respect to
particul ate matter and perhaps phytoplankton, chlorophyll and rel ated
measurenents as well..

Not only does sampling water columm particulate provide a
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representative sanpling for the water columm, but it offers a rapid
integrated sanple of fine bottomparticulate for |ocal areas during turbu-
|l ent periods. Based on results from bottom sedi nent trace nmetal and
particul ate trace metal values in MAFLA baseline studies for 197k - 75
(Presl ey, 1975; Betzer, 1975) we may presune that significant proportions
of particulate trace metals for the winter season originate fromthe fine,
nmobil e fraction of bottom sedinents .n inshore waters. It has not yet been
possi ble to study hydrocarbon in particulate in detail for relationship to
overall turbidity distribution; however, one would predict a significant
relationship to detrital or degraded biogenic hydrocarbons derived from

the fine nobile fraction of bottom sedinents.

It is unfortunately not possible to estimate the percentage of par-
ticulate matter conprised by organic matter quantitatively, since conparison
of SPM and POC shows PCC val ues frequently exceeding SPM by consi derabl e
margins. Systematic errors in particulate determnation virtually always
occur on the high side; for this reason, and because the avail abl e 5PM val ues
agree well with transm ssonmetry - SPM data from ot her areas, we concl ude that
the available particulate organic carbon (POC) data nust be too high owing
to some systematic factor.

For the summer-fall water colum the picture is entirely different
than the winter, owing to the significant transparency of the water colum,
and the strong vertical gradients in turbidity distributions. It is expected
that at ten neters particulate organic carbon may well predoni nate over
terrigenous or mineral detritus in these waters, and may be a result of

long distance transport depending on physical oceanographic, neteoric and
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other conditions. A single sanple at ten meters or any other arbitrary
depth will not be representative of the water columm. However, depending
on shelf water depth and conplexity of particulate distributions, two or
three sanples may provide adequate characterization of particulate, if
sampling depths are chosen after prelimnary exam nation of turbidity dis-
tributions. For example, in Transect |, Season Il at |east two sanples,
one in the clear water colunn and one in the bottom nepheloid zone would be
needed to determ ne end nember conposition of the suspensates, and permt
estimation of internediate values if needed. Simlar arguments would apply
for the Rig Mnitoring, where turbidity additions could be conpl ex dependi ng
on local currents and turbidity regimes.

The turbidity distributions also have inplications for coagul ati on and
removal of oil slicks fromthe colum by coascervation, zoopl ankton
sweepi ng, and aggregati on of detrital particles with adsorbed oil and sub-
sequent sinking to the bottom  Such renoval should be two to ten fold

greater during winter than during the summer well-stratified periods.
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Appendi x 2

% Trans .-alpha % Trans -al pha % Trans  -al pha
100 0 52 . 528 19 1.661
99 .010 58 .545 18 1.715
98 (720 57 . 562 17 1.772
37 . 030 56 . 580 16 1.832
96 . 041 55 . 598 15 1.837
95 . 050 54 . 616 14 1. 966
94 . 062 53 . 635 13 2.040
93 .073 52 . 635 12 2.120
92 .0'83 51 . 673 11 2.207
91 094 50 633 10 2. 302
90 . 105 49 . 713 9 2.408
89 . 116 48 . 734 8 2.526
88 . 128 47 . 155 7 2.653
87 .139 46 176 6 2.813
86 . 150 45 . 798 5 2.996
8 5 .162 44 . 821 4 ‘3.M
84 174 43 e 843 3 3.506
83 . 186 42 . 868 2 3.912
82 .198 41 . 892 1 4. 605
81 211 40 . 916

+ 80 . 223 39 . 942
72 . 236 38 . 968
78 . 248 37 £ 994
77 . 261 36 1.022
76 274 35 1. 050
75 . 288 34 1.078
74 .301 “ 33’ 1.109
73 . 315 32 . 1.139
72 ‘. 328 31 1.171
71 . 342 30 1.204
70 . 357 29 1.238
63 .31 2 8 1.272
68 . 386 27 1.309
67 . 400 26 1. 347
66 415 25 1.386
65 . 431 24 1. 427
64 446 23 1.470
63 . 462 22 1.514
62 . 478 21 1.561
61 . 494 20 1. 609
60 511



