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1. INTRODUCTION

Living brachiopods of the Brazilian continental margin are distributed over the latitudinal
range of 00° 30’S (Manuel Luis reef) to 33° 23'S (Chui creek, near the Plata River mouth). In
this area, brachiopods are mainly recorded in shallow water settings (<200 m) and the fauna is
patchy distributed, locally abundant and dominated by small specimens (~2mm) (Simdes and
Leme, 2010). In the southernmost Brazilian shelf (Rio Grande do Sul State), the fauna is
mainly dominated by the cosmopolitan species Argyrotheca cf. cuneata and the endemic
species Bouchardia rosea. This dominance is remarkably distinct from the Argentinean fauna,
which is dominated by cold water species (e.g., Terebratella dorsata, Magellania venosa,
Liothyrella uva), which occur in waters as cold as 3.8°C (Roux and Bremec 1996). Much
noticeable is that the Present-day southernmost occurrence of the warm water brachiopod
species B. rosea is at 33°S (Chui creek) (Simdes and Leme, 2010) and the northernmost
occurrence of the cold water brachiopod species M. venosa is around 36°S (Foster, 1989, p.
294). These Present-day limits roughly coincide with the Brazil-Malvinas Confluence (BMC)
zone a major oceanographic feature that dominates the circulation of the western subtropical
South Atlantic (e.g., Olson et al., 1988; Peterson and Stramma, 1991). As we will show here,
this scenario was quite distinct during the Late Pleistocene.

2. MATERIAL, METHODS AND REPOSITORY

The Pleistocene brachiopods studied here were recovered in 1981, during the GEOMAR
XVII  Expedition. They were found in two collecting sites (Station-07 -
33°36°7°’S/50°59°50°W and Station-12 - 33°36°7°°S/51°57°7°’W), at 183 and 25m water
depth, respectively. In these stations the bottom is sandy (>89%) with low contents of fine
grained sediments. In order to compare our Pleistocene shells with those of brachiopods of the
Present-day Magellanic Zoogeographic Province (Brattstrom and Johanssen, 1983) and the
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Argentinean Province (Boschi, 2000a, b) we also examined the data provided by RV Meteor
cruise M46/3 (Bleil et al., 2001). In special, findings of M. venosa in the GeoB6347-3 Station
(42°48°52°°S/58°56°56°°W/153 m water depth) are of particular interest, since they were
recorded within the Present-day limits of M. venosa in the Argentinean continental margin.
The brachiopod shells from the Geomar Station-12 were sent to Beta Analytic Laboratory,
USA, for AMS-radiocarbon dating. Subsequently, we applied the MARINEQ9 (Reimer et al.,
2009) radiocarbon calibration curve with the Calib 6.0 software (Stuiver and Reimer, 1993) in
order to convert radiocarbon dates into calibrated years before the present (cal yr BP). The
studied material are all housed in the Scientific Collection of the Department of Zoology,
IBB/UNESP, at Botucatu campus, under the code DPZ.

3. RESULTS

The size and general shell outline of the studied specimens are similar to that of living long-
looped brachiopod Magellania venosa (Fig. 1). The shells are closed articulated, but
disarticulated valves are also present in the examined collection. Generally, the shells are very
well preserved without any taphonomic feature (e.g., fragmentation, abrasion, rounded
margins) that could be indicative of extensive lateral transport or residence time at the
sediment/water interface. AMS-radiocarbon dating of the studied shells has yielded the
following ages: 12555-12737 cal yr BP, or 10670-11130 +/- 50 ka BP (uncalibrated).

4. DISCUSSION AND FINAL THOUGHTS

This is the first record of Pleistocene brachiopods that are typical members of the Magellanic
Province in the Brazilian continental shelf. This result has important implications. 1-
Taphonomic Implications: The occurrence of Pleistocene fossils in surficial sediments of the
Brazilian continental shelf is an exceptional example of Biological Remanié (i.e., relict shells
from older deposits, sense Craig, 1966). Despite of that, the taphonomic evidence indicate
that they are autochthonous to parautochthonous specimens (Fig. 1). 2- Paleoclimatic
Implications: Magellania and its closely related allies are exclusively confined to cold-
temperate sites of the Southern Hemisphere, and living populations of M. venosa are recorded
in cold waters (colder than 12°C) (see a compilation of data on Magellania distribution and
ecology — extant and fossil - in C. Emig, 2011, nhttp:/paleopolis.rediris.es/BrachNet/Antarctic-
brachiopoda/BRACHS/Magellania.html#). Presently, the largest populations of M. venosa are recorded
in areas with clean shelly/rocky bottoms and persistent, strong but not turbulent currents
(McCammon, 1973, p. 270; see also Bitner, 1996). According to McCammon (1973, p. 269),
the water temperature acceptable to M. venosa is from 3° to 12°C. Yet, brachiopods thriving
in aquaria have only tolerated short periods in water temperature of 20°C (McCammon,
1973). When kept more than one day at this “high” temperature the specimens died soon
(McCammon, 1973, p. 269). Additionally, when kept at 16°C in an open system with fresh
seawater flushing through, the specimens of M. venosa survived for only a week
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(McCammon, 1973, p. 269). Hence, if we treat our Pleistocene specimens, as living under
similar conditions of the extant representatives of Magellania, the sea water in the Rio Grande
do Sul shelf, during the transition lonian-Tarantian, may have reached significantly colder
temperatures than at the Present-day (mean annual temperature at Geomar Station-12 at 25 m
water depth is ca. 20°C, Locarnini et al., 2010). This plea is noteworthy because the age
(12555-12737 cal yr BP) of the studied material coincides with the conspicuous climatic
transition from the warm Bglling-Allergd to the cold Younger Dryas periods in the North
Atlantic realm (e.g., Rasmussen et al., 2006), when the Atlantic Meridional Overturning
Circulation experienced a major shift from a strong mode into a sluggish mode (e.g.,
McManus et al., 2004). Although this shift is believed to cause major Atlantic-wide
reorganization in surface (e.g., Stouffer et al., 2006) and intermediate water (e.g., Rihlemann
et al., 2004) conditions, there is so far almost no evidence coming from the western
subtropical South Atlantic. In our presentation we will show a conceptual model that links the
very occurrence of Magellania cf. M. venosa in the Rio Grande do Sul shelf with the major
climatic events that characterized the transition from the lonian to the Tarantian.

Figure 1- Two specimens of the long-looped brachiopod Magellania. Left- Well preserved
Pleistocene specimen (Magellania cf. M. venosa) from the southernmost Brazilian shelf
(33°S); Right- Living specimen of M. venosa collected by RV Meteor, GeoB6347-3 Station
(42°S), along the Argentinean continental margin.
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