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Table 1. Papionin samples analyzed.

Introduction Cercocebus agilis 42 Results
Cercocebus atys 38 “
The temporal bone is often considered to be an informative cranial region Cercocebus torquatus 47 § 9 . 9 Discriminant Function Analysis
with respect to genetic, geographic and environmental factors. Recent studies on Lophocebus albigena 141 ES @ S Q o « PCA of group means shows clear separation among taxa and grouping of
human temporal bone morphology have indicated that this element reflects Lophopcebus aterrimus 38 o §~ 8 ‘§ § § species in the same genus (Figure 3). PC 1 separates taxa according to size.
genetic distances among human populations (Harvati and Weaver, 2006a,b; Macaca fascicularis 95 § % & § @ § Cross-validation results show very high rates of correct classification (Table 2).

Smith et al., 2007) and hominoid species (Lockwood et al., 2004), but also Macaca mulatia 16 < ~ Males were correctly classified more frequently than females; classification

indicate that other factors may play a role in determining temporal bone Mocaca hemesiring 26 ‘ \ rates were slightly lower when PCs correlated with size were excluded.

morphology. Because the papionins constitute a closely related primate group v ; = 100% correct classification for 7. gelada; also high levels of classification for L.

often argued to display similar ecological and dietary adaptations to early acaa:—z. sylvands albigena, C. agilis, M. sylvanus, and P ursinus.

hominins, this group of taxa can serve as a good test case for assessing whether Ma”d”.”“’ /e”C.Ophaew 33  Low levels of classification for P cynocephalus, P kindae, and M. sphinx.

patterns of temporal bone variation observed in humans also characterize other Mandrillus sphinx 23 Matrix C )

primate taxa. In addition, the study of the Papionini enables the investigation of Papio anubis 120 2,”x,f, on'lparlso:'\st. bet , d<h i hen th .

an additional factor that may influence temporal bone morphology beyond Papio cynocephalus 27 T '&n! llcan correla lodnsb iweenl s?e and s a[loet.me; rllces v eno 2;?98,? 188279

those tested for humans—diet. Papio hamadiryas 12 sample was analyzed, but correlations are relatively low (r=0. 0 0. ).
Papio kindae 15 ® When considering the entire sample, there are no significant correlations
/ Research QUGStiOl’\S \ Papio papio 5 between any variables and shape, but some significant correlations between
) : ' : : : Figure 2. Phylogenetic tree showing size and rainfall, environment, and diet (Table 3).
The present study investigates the three-dimensional morphology of the ' Fapio drsinys 02 the genera used to calculate the five Separate analyses for the genera Papio and Macaca found significant
temporal bone in papionin primates with the goal of: Aah Lullol LSl e Theropithecus gelada 2] nodal values. correlations between shape and geography, temperature, rainfall, and
1) assessing the degree of differentiation among taxa in temporal bone alfzllze i Gk sibrely Total 865 : , ’ ’
morphology and- (Modified from Freedman, 1957). enVlronment'
2) quantifying the association between temporal bone morphology and Table 2. Classification results of the discriminant function NOd,al Vah,‘le (,:,orrelatlons , ,
geography, environment, and diet. analysis. Values shown are percentage individuals correctly « Highly significant correlation between size and shape (Table 4)(r=0.9405,
K / assigned to taxon. p=0.017); however, correlation driven by males, since no correlation
- Shape + Size Shape Only between size and shape when females only are examined.
AN Females | Males | Females | Males No other significant correlations between shape or size and the
/M ) M. fascicularis 80 80 80 84 environmental variables.
cos \ W y M. nemestrina 88 90 81 85
st ~— M. mulatta 72 88 68 71
Materials and Methods Viacaca M. sylvanus 100 75 100 75
o7 . P, ursinus 100 80 100 68

Morphological, Environmental, and Dietary Data _ Q__Z/ Ta P, papio - 91 - 91
20 temporal bone landmarks following Lockwood et al. (2002) (Figure 1). 43'.1;( 43'.% ﬁ.@ —E:.D;!D 003 006 \c:.og P anubis 84 72 52 64 l . dc lusi
18 papionin species, 819 specimens (Table 1). LS o0 4 A L, P cynocephalus 44 56 22 33 nterpretatlon an onciusions

. . . QpRocely P P y .
Data apalyzed using Morphologika, and output from Generalized Procrustes 004\~ P}““‘Q“"Se}ﬁ;mmm / ﬁ:mda; >0 ;(5) >0 ?g Papionin species can be reliably distinguished from one another on the basis
Anallys.ls and Principal Components Analysis (GPA and PCA) used for further ~—a / . aig:;n:gf’ 8-8 > 6.4 e of their temporal bone morphology. These findings support the use of
analysis. 008 - : temporal bone morphology for taxonomic assignment of papionin
Shape differences expressed as a Procrustes distance matrix; size matrix i L. albigena 96 100 72 26 - : :
calculated using absolute differences in centroid size among taxa. - I gelada 100 100 100 100 ?Ej;;?;earfi;:surzkzroc\{:: tfa;:z;, aancilonr:ianysbic?r?qr::?larly applicable to
Geographic coordinates estimated using published information. M. sphinx 25 85 13 7 8 8 8 ot PAp P e :
. . ) : : Figure 3. PC graph showing the first two PC axes. PC 1 (X-axis) There was a stronger relationship between environmental variables and
E tal t ( fall. t t latitud b d M. /eucophaeu: 76 94 88 81
nvironmentat matrices {raintall, temperature, latitude, combine represents 43% of the variation and separates smaller and larger C. agilis 33 92 33 33 temporal bone morphology among papionins than has been found for
enVIronment) CaICUlated USlng data from nearby Weather stations. taxa. PC 2 (Y'aXiS) represents 16% of the variation. C: afy_f 96 73 37 60 humanS, in Wthh Shape lS not Correlated With any environmental Variables.
EletarY ma;rlgtcalllculated u;lngbpulfhs:\ed.datatd(e;crlblmg percentagifoodd C. torquatus 57 54 71 34 Correlations between temporal bone shape and geographic distance were
;n(?crc?ir PE:*.;’C;J; ’ofiae\s}edst’essfr(i?bisr,\ ?c:o,den:.a)t(ler;iﬁs io, :?ﬁi:s ;Ar’]ilrz Cdc?;?ar:rc]: Mean 78 34 7 76 present within genera, supporting the idea of an isolation by distance model
matrix calculatid 5 Prop ’ Table 3. Significant (p<0.05) correlation coefficients (s) from matrix for temporal bone sh.ape as seen In humans. . . o
y comparisons. Table 4. Results of the Pearson’s correlation analysis of the As suggested by previous research, size plays an important role in papionin
Analytical Methods Y - W e nodal values. Statistically significant correlations are outlined. cranial variation, particularly among clades, and this study suggests that
2 < =) = Y papionin temporal bone size may also be related to environmental factors.
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D;S;l;}?lna?t I.unctlon anatlySIS with cross-validation used to evaluate degree g g & “g S 2 (bjtl:]aijes) s’\l':l:;l)ee FsT'\r:;lee However, when an independent contrasts approach was simulated and the

of differentiation among taxa. Y o Q T = - - -

Correlations between centroid size and shape evaluated by regressing PC o S 5 ~ £ : | | nodal values on a.phylogene’flc tree examined, there o correlations
g . P : y regressing & = aE Size (both sexes) I 0.941 | n/a n/a among shape or size and environment, therefore suggesting that the effects

?xis on centroid size, and comparing shape and size matrices using a Mantel Shape | 0.279 | - _ _ _ ] Male size “a I 0.913 I n/a of environment may be limited to lower taxonomic levels (i.e., among

est. Both Sexes , ) : — species of a single genus).

Morphological distances (i.e., size or shape matrices) were compared to the Size - - - - - 10.234 Female size n/a n/a 0.678 P §C 8

variable of interest (e.g., geographic, environmental, or dietary matrices) Males Shape | 0.219 | - - - . . Geography -0.261 -0.334 -0.244 References
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