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Maceral and total organic carbon (Toc) analyses were con-
ducted on gravity cores recovered from the Ris? (Ross Ice Shelf
Project) site J-9 (82°22'S 168°38'W; Webb et al. 1979). The pur-
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pose was to document the types and distribution of macerals
present, to determine the TOC profiles, and to study the effects
of submarine oxidation (Webb 1978) on the maceral and TOC
contents of the cores.

Previous investigations demonstrated the presence of two
units in each core (figure 1; Webb 1978; Webb et al. 1979). The
lower unit, unit 1, is a plastic-to-stiff, olive-gray clay contain-
ing pebbles, granules, diatoms, and calcareous microfossils.
The overlying light gray unit (unit 2) is a water-saturated-to-
soft clay containing pebbles, granules, and diatoms. Calcar-
eous microfossils are absent except for an apparently Recent
foraminiferal fauna in the uppermost sediments (Webb et al.
1979).

The contact between the units is marked by a thin yellow-
brown, iron-rich layer, interpreted as a chemical boundary
(oxidation front). That this contact is a disconformity is dis-
counted because clast composition is the same in both units,
some large clasts straddle the unit boundary, and diatoms
suggest the entire sequence was deposited at one time (Webb
et al. 1979). The age of these sediments is controversial; mid-
Miocene (Brady 1978), pre-Quaternary (Yiou and Raisbeck
1981), and late Pleistocene (Kellogg and Kellogg 1980) ages
have all been suggested.

All the sediments in the cores were deposited from floating
ice. Unit 2 is an alteration product of sediments originally
identical in composition to those in unit 1.
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Figure 1. Stratlgraphic, lithologic, and paleontologic characteristics of cores collected at the RISP site J-9. The location of the samples
studied is Indicated to the left of each core. The composite core presents relative sample positions and generalized sedimentologic and
paleontologic data. (Adapted from Webb 1978)
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Figure 2. Selected macerais from RISP site J-9 cores. The macoral type, taxonomic name (where appropriate), magnification, and sample
number are given below. A 50-micron bar scale is given for each magnification. (1) Spore; Lycopodlumsporltes sp.; 1230 x ; 14.(2) Pollen;
Nothofagldltes flemlngll (Couper) Potoniö 1960; 800 x ; 14. (3) Pollen; Mlcrocachryldltes antarcticus Cookson 1947; 800 x ; 13. (4) Pollen;
Trlorltes Ira gills Couper 1953; 800 x ; 14.(5) Protistoclast Imbedded In Au;Spinlferltes sp.; 800 x ; 7. (6) Phytoclast; 490 x ; 13.(7) Phytoclast;
490 x; 14. (8) All; 800 x; 15. (9) Protlstociast; Cymatlosphaera sp.; 1230 x; 10. (10) Protistociast; Spinldlnlum macmu,oense (Wilson)
Lsntin and Williams 1977; 800 x ; 8. (11) gui; 800 x ; 13.(12) Protlstoclast; microforamlnifera; 490 x ; 11. (13) Protistoclast; Tasmanites sp.;
800 x ; 11.
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Sixteen samples were selected from 6 of the 11 cores collected
during the 1977-78 field season (figure 1). For the purposes of
interpretation, the samples can be treated as components of a
single composite core. This can be done because of their close
geographic proximity and the lithologic similarity of the cores.

Maceral analysis is the study of particulate acid-resistant
organic matter (macerals) contained within sedimentary strata
(Wrenn and Beckman 1981). Macerals were counted and cate-
gorized according to type, preservation, and color (as an index
of thermal alteration). The maceral types recognized (figure 2)
include phytoclasts (terrestrial plant fragments, spores, pol-
len), protistoclasts (acritarchs, dinocysts, foraminifera lin-
ings), scleratoclasts (fungal spores, hyphae, and fruiting bod-
ies), and an amorphous infested indeterminate (Au). The latter
is organic matter so completely altered or degraded as to defy
assignation to any other maceral category. All macerals may
result from (1) intense biodegradation of phytoclasts or pro-
tistoclasts, (2) agglutination of dissolved humic and commi-
nuted substances, or (3) fecal pellet degradation. Maceral and
TOC sample preparation and analyses were conducted accord-
ing to procedures reported by Wrenn and Beckman (in press).

The dominant maceral type in the core is derived from phy-
toclasts, followed by protistoclasts, and lesser amounts of
scleratoclasts and All. The maceral and TOC data for each unit
of the composite core were combined in two populations (units
1 and 2) and statistically tested for differences between the
units. A Student's t test was used to determine the means of
the variables from the two populations. Figure 3 presents the
variable means and the results of the Student's t test.

The Student's t test for the maceral data reveals no significant
difference between the means of unit 1 and unit 2, except for
a highly significant difference in the All macerals. The All
maceral mean in unit 2 is 2 percent, compared with the unit
1 mean of 13 percent. The TOC content also was statistically
higher in unit 1 (X = .43 percent) than in unit 2 (X = .29
percent).

No trends were observed in the distribution of macerals by
color in the cores.

We reached five conclusions:
1. The maceral spectrum was essentially homogeneous at

the time of sedimentation in the J-9 areas.
2. The significantly lower All content in unit 2 indicates that

post-depositional destructive oxidation of this maceral type
has significantly decreased the bc content with respect to
unit 1.

3. The maceral assemblage indicates that chemical oxidative
destruction, rather than biological degradation, is responsible
for the selective removal of the All macerals. If biological deg-
radation had been operative, bacterial and fungal infestation
would be indicated over the entire maceral spectrum.

4. The random distribution of maceral colors within the
composite core show the J-9 sedimentary sequence has not
been thermally altered since deposition.

5. The combined macera! and TOC analytical approach is
applicable in studying strata subjected to diagenetic processes,
the effects of which need not be limited to thermal alteration
of organic matter.
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Figure 3. Means of each maceral type and percentage of TOC in
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