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Abstract: Stable isotopic analysis has been used for assessing anthropogenic in� uence in marine communities. � e variation of 
stable C and N isotope signatures in sources of organic matter and benthic invertebrates was investigated at the nearshore zone 
in front of the Brazilian Antarctic Station (EACF - Estação Antártica Comandante Ferraz) (Martel Inlet), to attend a long-term 
monitoring program. Suspended organic matter (SPM), the algae Desmarestia, sediment, and selected invertebrates of di� erent 
trophic levels (suspensivore, depositivore, grazer and carnivore) were sampled in the subtidal zone (up to 25m) in three summers 
since 2000/01. � e δ13C values for consumers ranged from -26.70 (Laternula elliptica) to -12.34‰ (Nacella concinna), and the 
δ15N from 2.86 to 10.71‰ (L. elliptica and Parborlasia corrugatus, respectively). Linear regression lines � tted to the data (R > 
69%), and there were di� erences between the sampling periods. � e results suggested some in� uence of the sewage organic matter 
on benthic communities in the coastal area near the Brazilian Station, mainly in the � rst summers analysed, and a slight increase 
towards the end of the summer. 
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Introduction
Stable isotopes have been utilized to trace the transference 

of organic matter of di� erent origins along the trophic web 
(Peterson, 1999). The isotopic signatures in consumer 
tissues are, in general, related to the isotopic composition 
of their diet, occurring an enrichment of heavy isotopes, 
e.g. of carbon (13C/12C) and nitrogen (15N/14N) around 1‰ 
and of 3-4‰, respectively, between the consumer and its 
food (Peterson & Fry, 1987). � e carbon and nitrogen 
ratios (expressed as δ13C and δ15N) are generally utilized to 
indicate the organic matter source and the δ15N the trophic 
level, as well.

Eutrophication or increased load of organic matter 
in marine nearshore environments can be attributed to 

anthropogenic inputs of sewage e�  uents. Stable-carbon or 
stable-nitrogen isotope analysis are also becoming useful 
to identify the source, extent and the fate of biologically 
available sewage carbon and nitrogen (Peterson, 1999; 
Costanzo et al., 2001; Waldron et al., 2001; Gartner et al., 
2002; Rogers, 2003). Scienti� c and logistic activities in 
Antarctica have introduced anthropogenic compounds 
in otherwise pristine areas (Martins et al., 2005). Sewage 
isotopic signatures of C or N have already been detected in 
sediment and in some benthic organisms near McMurdo 
Station (Conlan et al., 2006).

� e in� uence of sewage, aliphatic hydrocarbons (AHs) 
and polycyclic aromatic hydrocarbons was observed only 
near the sewage outfall close to the Brazilian station (EACF). 
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� eir presence was detected within a distance of 200 m 
in the water column and of 400 m (human sterols) and 
700 m (hydrocarbons) in the sediment. Nonetheless, the 
dispersion of the sewage plume in the shallow coastal zone 
of Martel Inlet is favored by the hydrodynamics, mainly 
in� uenced by the tides. As a result, the contamination in 
Admiralty Bay is assumed to be punctual and restricted to 
the proximities of EACF, especially concerning the sewage 
outlet (Martins et al., 2005; Bicego et al., 2009).

� e area in front of EACF, which is slightly in� uenced 
by sewage and oil, showed signi� cantly lower δ13C values 
for some invertebrates than other reference areas in Martel 
Inlet (Corbisier et al., unpublished).

We analyzed the variation in the isotopic signature 
of selected benthic organisms to verify if there was 
anthropogenic in� uence o�  the Antarctic Brazilian Station 
(sewage and hydrocarbons), in four summer periods, since 
2000/2001. � ese trophic web studies using stable isotopes 
were part of studies done in the summers of 2000/2001 
(Bromberg, 2004), 2003 (Network 2 - Weber & Montone, 
2006) and 2005/2006 (INCT-APA programs). More recent 
data, from the summer of 2010/2011, will be included in 
future comparisons.

Materials and Methods
Water, macroalgae (Desmarestia sp), sediment and 

invertebrates of di� erent trophic levels (suspensivore L. 
elliptica, depositivore Sterechinus neumayeri, grazer N. 
concinna and carnivores Paraserolis polita and P. corrugatus) 
were sampled at the subtidal zone (up to 25m) o�  the 
Brazilian Station (EACF), under the sewage outfall in� uence 
area, in Dec/2000-Jan/2001, Nov-Dec/2003, Nov/2005 
(beginning of summer), and Feb/2006 (end of summer) 
(Figure 1).

� e benthic samples were obtained on board of the R/B 
SKUA, using a van Veen grab, a dredge, or by Scuba diving. 
Surface water samples for suspended particulate organic 
matter (SPM) analysis were obtained with bottles. Methods 
followed those of a previous study (Corbisier et al., 2004) 
with the addition of the δ15N analysis. � e stable isotope 
measurements were performed by the Stable Isotope Facility 
of the Department of Agronomy and Range Science, Davis, 
California, USA, using a Europa Hydra 20/20 isotope ratio 
mass spectrometer. Stable isotope ratios are expressed 

in δ notation as part per thousand (‰) according to the 
following relationship:

δX = [(Rsample/Rstandard) – 1] × 103

where X = 13C or 15N, and R = 13C/12C or 15N/14N (Peterson 
and Fry, 1987). � e standard reference for carbon is Pee Dee 
Belemnite (PDB) and atmospheric N2 for nitrogen.

Dispersion graphics and linear regression lines were 
made considering δ13C and δ15N mean values (or single 
values) of sources and consumers in order to verify long 
term variations.

Results 
� e R values for δ13C and δ15N data linear regressions 

were high for the sampling periods (> 69%) showing that 
the data � tted to a linear model (Figure 1).

� ere was a tendency of increasing δ13C values and 
decreasing δ15N values from 2000/2001 to 2005 in the 
beginning of summer (Figure 1). Data from the end of 
summer in 2006 were intermediate between 2000/01 and 
2005.

Discussion and Conclusion
In front of the Brazilian station (EACF), the set of δ13C 

and δ15N values for some selected components of the 
community di� ered between the four sampling summer 
periods, which could suggest that there had been a temporal 
variation in contribution of sewage organic matter since 
2000/2001. � e material originated from sewage has usually 
low δ13C (Peterson, 1999; Waldron et al., 2001; Rogers, 2003; 
Conlan et al., 2006). � e δ15N values for sediment under the 
sewage in� uence are more enriched and can be related to 
a higher ammonia concentration of anthropogenic origin 
(Peterson, 1999; Waldron et al., 2001; Conlan et al., 2006). 

� e di� erences between the summer periods in EACF 
suggest a decrease of sewage contribution to the benthic 
community from past summers to more recent ones, and 
a slight increase of its in� uence towards the end of the 
summer.

In the summer of 2010/11 a new sampling, including 
the sewage, was undertaken directing the monitoring of 
Admiralty Bay in the scope of INCT-APA program. For a 
better understanding of the anthropogenic in� uence, the 
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isotopic signatures of more areas, periods and di� erent 

organisms need to be analyzed in Admiralty Bay. 
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Figure 1. Linear regression lines for δ13C and δ15N data from four sampling summer periods.
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