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ganic carbon, 0.32 percent total nitrogen, and 1.68
percent total sulfur. Elemental sulfur generally
amounts to less than 2 percent of the total sulfur con-
tent. However, one river-sediment sample contained
an anomalously high value of 54 percent free sulfur
relative to total sulfur content. Elemental sulfur
seemed to be the clearest indicator of early diagenesis
as it invariably diminished in concentration with shal-
low depth of burial.

The bitumen content in the bay muds ranged from
160 to 380 ppm of the dried sediment, and the bitu-
men content generally accounted for less than 0.5 per-
cent of the total organic matter content. In some of
the sandy sediments of the bay and barrier island en-
vironments; however, the bitumen content ranged
from 1 to nearly 4 percent of the total organic mat-
ter. The environment least favorable for the ac-
cumulation of bitumens seemed to be the fresh-water
lake environment which, on the basis of a single sam-
ple, yielded 85 ppm bitumen or only 0.13 percent of
the total organic matter content.

The alkaline-soluble humic matter, subdivided into
humic-acid and fulvic-acid fractions, constituted the
largest organic fraction extracted from any of the sed-
iments studied. Quantities of soluble humic substances,
ranging from 5,500 to 17,050 ppm of the dried sedi-
ment, were found in the finer grained sediments of the
bay, whereas a value of 165 ppm was found in one of
the sandy sediments. Higher concentrations of soluble
humic matter—30,730, 31,600, and 76,300 ppm—were
found in the bayou, lake, and marsh environments,
respectively. In general, the soluble humic substances
in these Recent sediments comprise about 20-50 per-
cent of the total organic matter and a large part of
the remaining organic content is believed to be chiefly
insoluble humic compounds.

FRED B PHLEGER, Scripps Inst. Oceanograhy,
La Jolla, Calif.

SoME ProBLEMS IN MARINE GEOLOGY,
MEexico

The geologic history, or paleoceanography, of a ma-
rine basin such as the Gulf of Mexico is interpreted
primarily from the sedimentary record. Many basic
research problems in sedimentology can be profitably
studied in the gulf because much descriptive work al-
ready has been done, and it is a relatively small ma-
rine basin which is easily accessible.

Some problems in transport of detrital sediment
are (1) possible bypassing of coastal lagoons and (2)
the lack of modern cycle detrital sediment on much of
the outer continental shelf. Is the modern sediment
which reaches the open ocean being trapped in many
places on the inner continental shelf? If so, how can
the post-glacial deposits in the Sigsbee deep be ex-
plained? Is this deep basin sediment bypassing the
outer shelf, and if so, what is the mechanism of trans-
port?

The rate of supply of organic debris to the gulf
sediments depends on the rate of organic production.
High organic production near river affluents and in
hypersaline lagoons deserves further investigation. The
rate of supply of organogenic calcium carbonate from
planktonic organisms and the rate of solution of cal-
cium carbonate are of special interest. An understand-
ing of shelf-edge calcareous reefs may have far-reach-
ing implications.

An understanding of marine processes which affect
the characteristics and distribution of sediments will
require observations and analyses by new techniques.
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Froroa Bav ano NowrrHrastern CuBan Lacoon

This triangular, 1,000-sq mi, bimodally windy, sub-
tropical lagoon is a honeycomb of closely spaced, in-
terconnecting, suboval, pan-shaped basins individually
upward of 10 mi long and 12 ft deep. It lies north-
south between multiple mangrove-swamp belts along
the Everglades shoreline and the emergent barrier reef
of the Florida Keys and easi-west between Biscayne
Bay and a zone of broad, marly, sandy and shelly
shoals facing the Gulf of Mexico, north of Vaca Key.

Basin walls of Holocene marl (mostly shelly cal-
careous silt grading above lo mangrove peat) stabi-
lized by alternations of mangrove-swamp bands and
marine grasses form a1 honeycomb patlern throughout
the lagoon. Walls rise to 2.5 ft and basin floors are as
deep as 11-12 ft msl. Bottoms are muddy or floored
by shell concentrate. Near the keys are bottom expu-
sures of the underlving hard Pleistocene Miami Lime-
stone.

Basin areas and depths increase irregularly south-
ward from tiny, oval. fresh-water, marsh ponds of the
Everglades border, by multiple mergings and irregular
loss of separating walls, to form large, nearly smooth-
sided bays along the barrier reef with its “keys” cut
by tidal inlets. The honeycomb pattern of the geo-
graphic map appears below water as a more intricate
though fragmentary basin-in-basin structure.

Alignments of basing, trending roughly north-south
between nearly c¢ontinuous mangrove belts which
mark former rill-valleys of the Everglades marsh,
cross northeast-southwest alignments separated by
walls which have heen reinforced by shoreline storm
debris ramparts.

Aqueous erosion of a contemporaneously gradually
thickening marl-and-peat formation is indicated by
suboval basin  form maintaining a rough width,
depth relation in a windy region (Price, 1947), while
sediment accumulating, in step with rising sea level.
produced Scholl’s (1064} dated regional stratigraphy
of the last 5,000 to 4.000 vears.

The basin-in-basin honevcomb is the result of
conflict between (i' aqueous erosion in saline basins,
and (b) the strong sediment potential of tropical par-
alic vegetation, while {¢) (he erosion continued during
the slow transgression of un 3-mi-wide fresh/salt con
tact zone like that of today which passed across a
rock basin at first Jightlv carpeted with Everglades
marsh. Thus. salt-denuded rill-valley lows developed
oriented lakes, which were drowned (o form tidal
bays. Shoaling of ponds, with mangrove occupation.
alternates today with flushing-out of wave-eroded
marl. Total volumes of walls and water are now
roughly equal.

Patches of a sinular basin honevcomb occur along
270 mi of the northeastern Cuban lagoon behind its
emergent barrier reef. Pleistocene examples occur in
Florida and Cuba. Drowned oriented Carolina “hav"”
lakes give a somewhat similar pattern along a Chesa
peake Bay shore.

No process of accumulation adequate by itself to
form such honeycombs is known. The genetic process
was the drowning and embavment of oriented lakes
formed by similar action from drowned marsh rills.
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