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OBJECTI VES: Qur research continued testing to deeper depths our origina
hypot hesis that reef-1ike carbonate structures on the shelf and upper
continental slope in the northern Gulf of Mexico are actually the

by- products of nicrobial breakdown of hydrocarbons and that biol ogica
communities will systematically change with depth and relative rate of

hydr ocarbon seepage. Qur objectives are becom ng nore focused and at the
sane time nore diverse with each dive season. In 1992, we contrasted nud
mounds/ vents of the upper slope with hydrate nounds of the md slope. In
addition, microbial productivity within and between seep sites were of
special interest in 1992. Authigenic carbonate production at sites of
varying mcrobial productivity were investigated.

METHODS: Tasks included: 1) locate a central topographical feature and

pl ace a marker pinger; 2) conduct up-slope, down-slope, and cross-sl ope
surveys with discretionary geol ogi cal and bi ogeocheni cal sanpling; 3)
conduct slurp gun and push core sanpling; 4) select sanpling for

pet rographi ¢ and carbonate m neral ogy anal yses; 5) collect faunal sanples
with associated substrate. O her nethods included scanning el ectron

m croscopy, x-ray radiography, x-ray diffraction, petrology, and in-situ
experinentation. The individual dive sites were selected on review of high
resol ution acoustic data sets provided by industry.

RATI ONALE: The Department of Interior recently closed several |ease bl ocks
in the Northern Gulf of Mexico because of the presence of chenosynthetic
hydr ocarbon seep communities. Associated organi snms, particularly

chenmosynt hetic bacteria, not only provide nourishnment for symbiotic hosts
but may provide the nechani smfor nodern formati on of carbonate |ithoherm
structures. Location of the structures and communities may be used as

i ndi cators of underlying hydrocarbon reserves. In addition, carbonate nmounds
and other hard substrates present operational hazards for pipeline routing
and production platformlocations on the continental sl ope.

ACCOWPLI SHVENTS: Consi derable tine and effort was applied to acoustic data
sets (high resolution and side-scan sonar) prior to this year's dives, so
that each dive would have a high probability of sanpling success. The data
were supplied by various conpanies in the petrol eum busi ness. These data
sets are initially used for evaluation of geohazards for production platform
sites and pipeline routings. W selected specific features fromthese data
in three (3) |ease block areas of the Louisiana continental slope; Garden
Banks, G een Canyon, and M ssissippi Canyon. Although we experienced
surprises, our dives this year were both efficient and very productive. The
sub equi pnrent worked well and the sanples collected were excellent. Specific
results and their significances are: 1) Recovered experinents that were
depl oyed one (1) year ago. These experinments will provide insight into the
precipitation/dissolution of carbonate substrates and types, plus
stratigraphic distribution of nicrobial comunities at seep sites. W put
our experinments at two (2) separate |ocations, but one set of experinents at
the edge of an active mud vent could not be found. The other site was a
hydrate nound. All experimental substrates fromthis site were recovered;

2) Confirnmed depth dependency of various seep-rel ated carbonate features
originally found and mapped using high resolution acoustic data; 3) Critica
sanpling was carried out to inprove our know edge of hydrocarbon seep
features and processes of the upper continental slope; 4) Sanples were
acquired to initiate new research prograns on nicrobial productivity of c"
seeps and responses of mcrofauna (foranminifera) to both seeps and : ~
seep-rel ated areas of the sea fl oor

5-159

BENEFI TS: Data gathered during this cruise provided the basis for two PhD s
and one Ms research requirenents. |In addition, the 1992 data sets will



significantly enhance our understandi ng of both the geol ogy/ geochem stry and
bi ol ogy of the upper continental slope, especially with regard to areas
wher e hydrocarbons are seeping to the nodern sea floor. It is anticipated
that two publications will imediately result from new di scoveries on this
crui se. The manuscripts will be sent to "Science and Geol ogy". Many ot her
publications are possible once data sets are thoroughly anal yzed. CQur
substrates left in-situ for one year should provide data for two additional
papers (Journal of sedinmentary Petrol ogy and M crobi ol ogy).
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