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Variations in the paranasal sinus anatomy of extant and fossil anthropoid primates have
been extensively examined using computed tomography (CT), and have potential utility for
phylogenetic analyses. We used this approach to evaluate the anatomy in 18 genera of extant
strepsirrhines housed in the Primate Research Institute, Kyoto University and the
University of Zurich, Switzerland. The maxillary sinus is formed in all the genera. The
lorisiforms have an additional pseudo—ostium opening to the nasal cavity. In Propithecus,
the inferior meatus expands laterally in the region anterior to this sinus, as seen in
Gorilla and Pithecia, and the maxillary sinus is segmented into three distinct chambers
which have openings to the middle meatus, respectively. In Fulemur, an additional
sinus—-like cavity 1is formed in the region posterior to this sinus. Sphenoidal
pneumatization with an opening to the ethmoidal region is found in all the genera, despite
of differences in volume. Distinct patterns of pneumatization of the frontal region are
found in Fulemur, Daubentonia, Indri, Propithecus, and Avahi. The frontal sinus in Avahi
communicates with the maxillary sinus. In many of the other genera, a small cavity
expanding from the ethmoidal region is formed in the circumfrontal-ethmoidal region, and
this feature is probably homologous to the frontal sinus. The paranasal sinuses are more
variable in form in the Indridae than in the other families. The present study confirms
the view that the lack of paranasal sinuses in the 0ld World monkeys is quite unique among
the order Primates. The maxillary sinus expanding laterally into the space between the
orbital floor and molar alveolar is structurally accompanied with the inferior rotation
of the lower facial part against the orbital—-cranial region. Such a modification



contributes to the frontation of the orbits. Thus, the degree in lateral expansion of
the maxillary sinus could be available for examining the orbital anthropoidization in

fossil specimens.

AR TERR
(GHEHAL 1)
B SRS & &t
2009 4 1, 400, 000 420, 000 1, 820, 000
2010 4FHE 1, 000, 000 300, 000 1, 300, 000
L
L
R
&t 2, 400, 000 720, 000 3, 120, 000

TR SYBE : Ay
IR+ IH = F1A A

F—U— N BRE #iESE, @l CT, IREmO Tk

1. WFFERRAG SO 5

RO RMELDOIIEIC R IE 2

TRIAD TFRERE S RMAEE T, E& LT,

W ORMEICAZDEEE AW TIThn
TWo, LL, T OFFEO B0 5 TIE
KR DR EE LG EREH L D7 < Ian,
7o & 213, BARRZ &0 = OWFIERRN Z D
FHERFERIZ LD E &2H > T 5 I bA
WR~FTHAWH T T ET 7 4 5
ARERHEIT, e 5T R EOEARNHA X
NTWBIZHEb BT, BERERON AN
S SUNINEE- YTt R AN OV N Rl ANE VN

T WD, BRI LEEIREOREOHE .

FOHERIIRINERWNSITTHS, L,
FARFEDOIREMR CH DR E O UL EL & Al
M, 2B NNCENSITE b7 ) IRFEREEDTE
FE. BRI R N B A ISR S b A AR
BRI NIERIE CTE o Tz,

IR OB, S . BREMIC BIR
el EHEEEMEOFREEIC X
> TW5, BEMICE, IREOER(LIX, £
FRE OB o ERE kE v | IREDS LT O
FIFE RIET HIEREAIC LD, £,
Z OBERETE S O EBUT I, BRI OREE &
72 DWHNERE L. OO FICALE T DI
B (LE2ET A, 2O L5 RIREOEELE
72 b AR EZE O RELE L 7 1 & R DO fif
BRI, WA 7 b AR BT B IR O BR
LD E T D ATREMENEm W E B2 B 5,
L L., CT 1T & D1t OWNEEE D HT H3
RIS TS TH, Z DN DXL L 72
HBEFOBNIEEOFEREERICET D
MO ELSZ LT,

ISFEE DL DI, HEIRIEICB T 2 IRE
EHRIE N EAETE & OSBRI EREHO

LOERELSELD LS THD, R, IR
& B EE T EREE & o BERIXEE ICE
T 5, IGEHIL, iRy LEICB N T, R
PHIFTERE & IR & O\ B 2R L, &
Ve RE LR o BR b & OB O AT RENE
ZEMLTWS, b LEI ThIUE., K
DEFIC IV BB NI OTERRZARHIC
£ 2 BEIRME Ol O FEHE NI IZA D,

2. WMEOHEM

ARFZEIL. B, A TR YU, dh B
IZB T HHMBEENTOILEE B A2 5
2L, IREOERELZ =6 L= N &S
B 22T 5, 22T
DR E o BEEAA ., RBRE O R K
(convergence) & Fij[] (frontation) & 84,
ENBHIZE - T, BREETIE, AA0WERN
SHERT S CIA< E2 Y | HEEOE O EfEb
ORI L PR NRE L, TOIRE
DOEJ AL, HICIREONENELT H720T
TIEL ., IREEA L E EEmEEEEDOR
REHE(LIC L » T 5, HmEEIL. SR
e BENIR DL OfEYE BT L
THV., HEHEEOREELITZN 2/
LA OfE 2 DREXEDIIEZEAL DRAE ThH
%o AWFFEI, HERR AT K D SR RE R
HERLa v v a—2 —WrEmgik ) % 4
WTC, IREOHEELZ b 7= 5T EmEEEON
SEEDIEIE#EIL ZH ST 5, T2 TR
EN D EHIC IS <AL R o B AR ML O
FREME AR Y . B OEIR & E ORI
Hilkd %,

3. WFgED Ik
EINAMFZEREES & 1770 L C CT i &R dIY
ELEITHELEBIZ, AL A F 2=V vEKR



ENHFWFERT O Zollikofer Bz & & 4[]
T, FFTEOERD~A 7 v CT #xl4 % FhiE
T 5, Foi7e CT Eiffg LT, —HM—FKom
% CRNECR| Sk 2 &K B A D —
S—O%FE, KL, FNEE#EED =
WICIERE, 72 b NTEAZR B NIZEIT 5 =Kot
Bl 2 3 —IROCIPRE IR 2 AR ST 5,
U EOEETEHELNDEEE, A T3P,
i SR O TR A IS O IR TIBREDIE
b LT, BN, B LUV EREEICE
T HIHENBIEOIEE R « ZEMEEZRT,
OB T A8 U T, A - HicBT
LA R A RO IEHEE &M% i
T 5,

bbbt T, HEETNEEOEIET — X %
Ty T AT AR ER TN DT D
LA REEHIE IC L W o L. IREZ &
TeARIERE DAL R A2 BIICHIER T 5, Thi
HElT, DFEREN - ISR D IEREE R A F
DIIETER et E T 5,
ZoroCLTHELNEREEHRE L &I,
BEFN O R4 B%R 2RI H L T, MacClade & FH >
TEIBEOHEN Tt R EETT S, FhIC

MA T, ZRITPREFREERG 2 b LI LT,

iR 72 CEAIRTAZE /M 3R L BN OIS D
G LIz BT 2 AR E . TNEFENOE
RELARFCOLE BR O B L 2 & & 123
T D, TORERMARGLM%L T, IR
HmOERLE L O T HmEENEE OB
e L & Z OBIEN 52 ONWTELET 5,

4. WRIEEE

A KRFZEEFMIEFT 72O NCAAL A« F =
— U v v R N S8 P TRk D [ 3 FH BR
BN R A FNENORERT CT e L,
RTOREET 19 J&O SO S e
T — 2 ZIUE LT, HEIEE T, BiE
BB L&D RS BN N &
Hrlzm U 2B 2 BFHTIT & A EEENEN,
SRR SR IRIL T R T OB TR S
QLAY b N =TT L= 9 A W N e G AN =R A
NG, RS &0 5 ROPEERECH
BERERL L TWADIL, BEREEOTTOL
I OICHERPE VWL B, vl RFEH 2 BTIL.
FEAIAAB LD B DM, AR TIE B THT
TWbEEZLND, V7 7 H T BN
BECTXE(lLEINDLOLH D, BIEEIRI,
TATARA Y RUBRBLOFY XY ILVE
TRELSFEELTWDR, ZHLISMIATEEE
WEZE e Levy, ESEIRAS il & IR ORI
IR TWH B TIL, MEAEER LIt
THIREICK LT EHASOHAmBEBENT
FiZals L CW A NED bz, D8
X, IREOERILO—o>THAIREE D &
DIEmAZR < EVWIEEE LR E b H, b
IR O YLAE & IR i 0 1E AL A S A 12 Bl
PET D EEER L EEZ b, LEEFRORE

FREOEIILDIRED —2 L2 5 5,

5. FreRFEiRE
(BFgEfEeE . WFFE s K ONEEERF TR 12
)

UEsEsms) (BH3 1)
(D Takeshi D. Nishimura, Yingqi Zhang &
Masanaru Takai. (2010) Nasal anatomy of
Paradolichopithecus gansuensis (Early
Pleistocene, Longdan, China) with
comments on phyletic relationships among
the species of this genus. Folia
Primatologica, 81: 53-62. A HifT
@ Tsuyoshi Tto, Takeshi Nishimura, &
Masanaru Takai. (2011) Allometry and
interspecific differences in the facial
cranium of two closely related macaque
species. Anatomical Research
International, 2011: Article ID 849751, 7
pages. fptH
@ Tsuyoshi Ito, Takeshi D Nishimura,
Brigitte Senut, Thomas Koppe, Jacque Treil
& Masanaru Takai. (2009) Reappraisal of
Macaca speciosa subfossilis from the late
Pleistocene of northern Vietnam based on
the analysis of cranial anatomy.
International Journal of Primatology, 30:
643-662. A

(%K) GHs )
(D Takeshi D. Nishimura, Zhangxian Qiu,
Masanaru Takai, Yingqi Zhang, & Changhzu

Jin. (2010) Nasal anatomy of
Paradolichopithecus gansuensis (early
Pleistocene, Longdan, China) and its

phyletic relationships with the other
species of this genus. 26 79 [FIKEHIKA
¥ K%, Hotel Albuquerque (2010 4F 9
A16H, =a2—AXT a7 n—=F),
@Takeshi D. Nishimura & Masanaru Takai.
(2010) Evolution of Large Cercopitheci
nes Procynocephalus/Paradolichopithecus
from the Middle Pliocene and Early Ple
istocene of Eurasia. ZE23[FI[EREEIHS
KAARE, FHHEKRZE (2010829416 H, 3L
#B).
@PEFTH], Renaud Lebrun, Marcia Ponce d
e Leoén, & Christoph P. E. Zollikofer. (
2010) HhBIRFEICH T DRIV RED L R
IZ2oWT. HedE AR N TR RS, 72T
JESR DOk A LF v —& 2 Z— (2010410 H 2
H, Jb¥EE - GHeg).
® Takeshi Nishimura. (2009)
Paleobiogeography of large
cercopithecines from the Pliocene and
Pleistocene of Asia. The Satellite




Symposium “Field Studies on Primate
Diversity and Conservation”, The 3rd ICFAR,
Rose Garden Riverside Hotel (2009 4F 11 H
19 H, Nakhon Pathom, Thailand).
OWEFHI, BBEFE, mFIER, E#HAF. &8
FE. (2009) Paradolichopithecus gansuensis
(AT R HE, T EHEAFEHE) SN
HEIE & [ E DAY, o 256 [ AASE
R AR, PEFRE R (2009 47 A 20
H, &BIH).

(XF) GF3h)
OFEFL  (2011) BEFFOT T, MiE,
F{3 ] e
QPEFH].  (2009) ¥ LWEREET, R,
pp. 36-40, 59-63.
3 Masanaru Takai, Takeshi Nishimura,
Nobuo Shigehara & Takeshi Setoguchi.
(2009) Frontier of Oral Biology Vol. 13,
Comparative Dental Morphology (Koppe T,
Meyer G, Alt KW eds.), 55-59. &

6. HFFERHAK

(1) WrgefRE

FEAT  FI (NISHIMURA TAKESHI)
AR - SERFANIZERT - HEEER
98 %5 80452308

(2) WHFEs5 14

C )
HFEE
(3) HETFEA

C )




