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UNCOVERING THE EVOLUTIONARY HISTORY OF A LINEAGE WITH NO FOSSIL RECORD:  AN ODD PATTERN OF ENCEPHALIZATION IN AN ODD-NOSED MONKEY

Brenda C. Frazier, Penn State University

Several million years separate the surviving members of the Nasalis lineage in Southeast Asia from a likely fossil ancestor, Mesopithecus, in Miocene Eurasia.  Indirect evidence is therefore essential to illuminate the Pliocene-to-recent evolutionary history of the proboscis and simakobu monkeys (Nasalis larvatus and Simias concolor, respectively).  One approach centers on other SE Asian species for which Plio-Pleistocene evidence exists (e.g., Pongo and Trachypithecus).  The other focuses on the neontology of extant Asian colobines, particularly the proboscis and simakobu monkeys themselves.  In this study, 3D cranial landmark data and endocranial volumes were collected from museum specimens of Nasalis and Simias.  Brain and body mass data for other extant and fossil species were taken from published sources.  Morphometric variables were subjected to a variety of allometric analyses.  The pattern of encephalization in the Nasalis lineage appears to be unique among documented cases in anthropoids.  The smaller-bodied simakobu is less encephalized relative to its larger-bodied sister the proboscis, defying allometric expectation.  Compared to other fossil and extant Asian colobines, including the other odd-nosed monkeys (Rhinopithecus and Pygathrix), the simakobu’s brain also appears anomalously small.  Many modern mammals (e.g., kangaroos, bison, and orangutans) are known to be smaller than their Pleistocene forebears.  In this context, the probable reduction in size of the simakobu since its divergence from other living species is not surprising.  Although its relatively large orbits are consistent with ontogenetic scaling, its small endocranial volume rules out “simple” ontogenetic scaling as the primary mechanism of cranial size reduction.  These observations demand alternative hypotheses to explain the evolutionary and developmental bases of the brain-body size relationship in this endemic primate.  The continual construction and revision of such a theoretical framework enhance the explanatory power of new fossil discoveries not only in this lineage, but also in other instances where gaps in the fossil record frustrate direct investigation of extinct forms. 
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