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As a consequence of anthropogenic impact in coastal areas, cycling of organic matter in these
systems may be undergoing significant alterations, in response to the increased imbalance between natural
(marine and terrestrial) and anthropogenic carbon. Assessment and comprehension of carbon fixation
processes in coastal systems are matters of great concern because of its possible effects on atmospheric
CO2 excess derived from fossil fuel burning.

Guanabara Bay (Figure 1) is an estuary situated in the heart of Rio de Janeiro city. The bay
receives 20 m3 s"1 of raw sewage derived from a population of about 5xl06 inhabitants living in the
catchment area. In addition the bay receives waste waters from the second largest industrial district of
Brazil as well as drainage from rural areas. Guanabara Bay is a specially interesting ecosystem to study
alterations on carbon fixation due to the elevated primary productivity (average of 2 g C m"1 day"1)1, high
sedimentation rates (1-2 cm year"1)2 and high load of sewage derived nutrients (105 ton of P and 106 ton of
N per year)3.

We designed a core project in Guanabara Bay aimed at studying the possible anthropogenic
impact on early diagenesis of sedimentary organic matter deposited in this system over the last century.
The basic approach has been to look for the molecular, elemental (C, N e P) and isotopic compositions of
organic matter in order to obtain the necessary information. The present work presents data on C, P and
isotopic composition of organic matter, as well as the results of polyaromatic hydrocarbons, sedi-
mentation rates and humic acids so far obtained for cores collected at several stations in the bay.

Sediment cores (each with ca 60-70 cm length) , collected from eight stations in the bay, were
first sliced under nitrogen atmosphere and then freeze-dried. Elemental analyses were performed in a
Perkin Elmer CHN analyzer after removal of inorganic carbon with hydrochloric acid; organic
phosphorus was obtained by difference between total and inorganic phosphorus; 513C in the organic
matter was determined in a Finnigan MAT 252 mass spectrometer, using PDB as reference; humic acids
were extracted with NaOH, purified and freeze-dried; for determination of polyaromatic hydrocarbons,
we used Soxhlet extraction followed by quantification by GC/FID. Sedimentation rates were determined
using Pb-210.

Results for the several measured properties are in the range of: 2.30-6.60% for organic carbon; -
21.12 to - 32.99%o for d^C^, 1.57-12.35% for humic acids in organic matter; 1.83-16.72 u.mol g"1 for
organic phosphorus. The variations of P and C along the sediment core are related to changes in
sedimentation rate rather than to preferential remobilization4. The plot of C/P (mean of 583.5) versus
513Coc (mean of -23.04 %o) allows the grouping of samples with different depositional patterns (see
Figure 2): group 1 (samples in station 5s) is dominated by marine organic matter; group 2 is dominated by
terrestrial organic matter (high C/P and low 813Coc) deposited 30-40 years ago; group 3 (samples from
station 6s) is influenced by increasing flux of C and P and terrestrial organic matter; group 4 (deep
samples from 6s) may be influenced by methanogenesis. As observed in previous work large changes in
the carbon pool are mainly restricted to the upper layers of sediment. Sediments, in general, have low
humic content and possibly the organic carbon pool is mainly composed of humine. This observation may
explain the rather constant carbon accumulation in periods of similar sedimentation rates. Measurements
of sulfate reduction activity5 already suggested the presence of refractory organic matter, probably
derived from intense microbial respiration rates in the water column and surface sediment.

638



Besides an increase in carbon sedimentation rate, specially over the last 50 years, we observed a
dramatic chance in composition of organic matter. Of special environmental concern are the PAHs whose
total concentration varied from 100-250 ng g"1 in the beginning of the 20th century to 12,000 ng g'1 in the
present. In the past PAHs were derived from biomass combustion while in recent sediment samples there
are major contributions of petrogenic PAHs.

23°00' -

43°00'

-35 -33 -31 - 2 9 - 2 7 - 2 5 -23 -21

FIG. 2. PlotofC/P ratio versus 613C of organic matter
for stations 3s, 4s, 5s and 6s.

FIG.l. Localization ofGauanbara Bay and samplimg points.
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