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                    Abstract
The South American fur seal (Arctocephalus australis) is widely distributed, occurring along both the Atlantic and the Pacific coasts of South America. Previous work suggests there may be more than one subspecies, highlighting the need for further study. Here, we combine traditional and geometric morphometric analysis of skull shape and size with genetic data to compare two populations of South American fur seals, one from Uruguay and one from Peru. As a control group we used material from the closely related species Arctocephalus gazella. Both techniques of morphometric analysis reveal pronounced geographic variation in size and shape of the skull, with Peruvian specimens (n = 102) being larger than Uruguayan skulls (n = 133) and significant shape differences concentrated in the rostral region. Similarly, seven highly polymorphic microsatellite loci reveal highly significant differences in allele frequency. Moreover, Bayesian analysis implemented using the program structure reveals two separate clusters corresponding perfectly to the two populations, with an assignment test correctly placing over 98% of specimens in their population of origin. This degree of differentiation for both genetic and morphological traits suggests complete and possibly prolonged isolation to the extent that we believe these populations should be considered distinct evolutionarily significant units.
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Appendix
Specimens examined in the skull morphometrics study. The 240 adult specimens (235 Arctocephalus australis and 5 A. gazella) used in this study were obtained from the following collections:
Grupo de Estudos de Mamíferos Aquáticos do Rio Grande do Sul, Brazil (GEMARS: 0173; 0176; 0185; 0208; 0218; 0256; 0259; 0263; 0278; 0280; 0293; 0297; 0298; 0302; 0308; 0316; 0321; 0338; 0359; 0361; 0364; 0368; 0425; 0429; 0436; 0439; 0445; 0450; 0537; 0542; 0544; 0558; 0561; 0578; 0581; 0582; 0584; 0586; 0589; 0655; 0661; 0681; 0694; 0706; 0721; 0739; 0801), Museu de Ciências Naturais da Fundação Zoobotânica do Rio Grande do Sul, Brazil (MCN-FZB: 2630; 2637; 2688; 2706; 2886), Laboratório de Mamíferos Aquáticos da Universidade Federal de Santa Catarina, Brazil (LAMAQ-UFSC: 1057; 1063; 135; 1142; 1143; 1149; 1153; 1154; 1156; 1157; 1158; 1159; 1160; 1163; 1166; 1167; 1169; 1170; 1228; 1274), Laboratório de Mamíferos Aquáticos e Tartarugas Marinhas da Fundação Universidade do Rio Grande, Brazil (LMM-FURG: s/no.7; 0101; 0608; 0609; 0663; 0684; 0726; 0731; 0732; 0750; 0754; 0840; 0863; 0890; 1258; 1282; 1336; 1338; 1340; 1341; 1342; 1346; 1431; 1435; 1437; 1438; 1442; 1444; 1464; 1535; 1549; 1554; 1657; 1690; 1738; 1742; 1748; 1781; 1808; 1813; 1815; 1824; 1859; 1898; 1903; 1985; 2045; 2084; 2121; 2267), Centro Nacional Patagónico, Argentina (CENPAT: Aa16), American Museum of Natural History, USA (AMNH: 205916; 205917; 205918; 254562; 254563; 254564; 254565; 254569), Facultad de Ciencias Naturales, Uruguay (FCN: 1522; 1580), National Museum of Natural History – Smithsonian Institution, USA (NMNH: 239140; 504895), British Museum of Natural History, UK (BMNH: 1947.7.16.4; 1984.911; 1984.912; 1984.918; 1984.920; 1984.921; 1984.923; 1984.924; 1984.926; 1984.927; 1984.928; 1984.930; 1984.931; 1984.932; 1984.933; 1984.934; 1984.935; 1984.939; 1984.942a; 1984.947; 1984.948; 1984.949; 1984.969; 1984.972; 1984.973; 1984.975; 1984.978), Proyecto Punta San Juan, Peru (PSJ: 0005; 0008; 0009; 0078; 0143; 0168; 0178; 0180; 0209; 0210; 0216; 0217; 0220; 0221; 0222; 0234; 0236; 0237; 0238; 0239; 0240; 0241; 0242; 0261; 0262; 0263; 0264; 0265; 0266; 0267; 0268; 0287; 0295; 0297; 0298; 0300; 0302; 0304; 0306; 0307; 0319; 0320; 0321; 0322; 0323; 0324; 0325; 0326; 0327; 0328; 0329; 0330; 0331; 0367; 0368; 0369; 0370; 0371; 0372; 0373; 0374; 0375; 0376; 0377; 0378; 0379; 0417; 0418; 0447; 0448; 0450; 0460; 0461; 0462) and Museum of Zoology, University of Cambridge, UK (K.7321K; K.7321L; K.7321M; K.7321N; K.7321O). Total sample examined: Arctocephalus australis from Uruguay (n = 133) and Arctocephalus australis from Peru (n = 102); Arctocephalus gazella (n = 5).
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