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BE FAHRTRAFBEGREBIEERITREAEKGHFTE —AENEREE
SEM, BT R i KB & B, 1R B RITE A LAF RRAE U8 P U Bos B AT
%, MERIMSIK S EEHKE FHWE, 2B ERRERE RN, SHAERA AR
NEERE. BB BRREMET A RS E XL siEE, BRARAS LK RAEY
R E X,

E@IA EWRAbIL%, Wit REEE

FEZESES Q915873

WY EERMRERNEELEW, UEMFTMEVERESTF. 2FEEFTH
H¥l RIEEHWAIBRERBEAEHTS. SFLEAMENEFIH KT,
B, #EFRWADY ERFRARE RN —REER, BTEFNEMES, FEBRHME
GEEEZTYEENHRE. ERETRES, HELBESENRERETERATRF
BEUTHAREREE, YR, AMEENEBNEEMREFE—EHRHEE, —2HN
BN LXEATIYE B REAREBAE RS, —BEMEAERRERFH ST RIS
0., BEistamE SRR EEEPERPBASYRET SRR TR D, it
BERWE 2HheE FRRURE BELXE WP R Maclntyre, 1972; Kermack et al,
1981;Luo, 1989; Wible, 1990; Lillegraven and Hahn, 1993; Meng and Fox, 1995; Fox
and Meng, 1997; Wible et al., 1995). X877 %5 08 2L 30 ¥ B- X A0 U7 7 4 3 1k, 5of g 7L
HYHAEZREHEEEESE L. ERASE AT, 0 FELKR (IR K, MacPhee
et al, 1995) M BIRAE BT RBAEA. EEEK L, B E B RELLERPRBR
BHMB.

HBAYRAEEMEZRRE N E L LEE, HHiE, EMNEMRLS MK
BB E B IS F i 2B B B 938 K (Bohlin, 1942; Gould, 1995; McKenna & Bell,
1997; B2, 1984; B 7, 1999). X 5HHFMELRABHERTBTA —EMRXR. X
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AR S EYEAR SRR, R{UERRM, £ I BAH LB T, G0 AR S 23K H W)
“FHEBEREXMEBAXRRN —NH F (Meng & McKenna, 1998; Hartenberger,
1998). EARTENWTF i 5 MBI A A B K, BT IR AT EWE A I (B85
B, 1988), BT iR A Rh 25 £ B F 1 R 4% (Bohlin, 1942; McKenna and Holton, 1967; 8
1, 1984; BREEE, 19965 HRIRAR, 1999 %), B XM BIR B KD,

AR RATER T — B3R B 57 88 e IR 2 b b G 5340 17 TRT U 52 MG 0 357t 3tk 2 19 R 2
HERA, FEE S BN RIEE BRI R RR, A R HREIE R ETT R
MEeH, XK TFRFBREREFNEAN TH. R, T SIWHELo FREEy
n—EF A,

AT EBR RS, @3 257 EERKEE Wible(1990). BT 4514 W51, # B o 3C
42 AR Feneis 3 . £ <7 205 40 1R A KOURL B xof B DR ) 22 A 1) ), LR B e A
B A F 2 R BE,

1 HER®R

FERAB/REBILEZLGAEARENMENEYEAIFEIR (LWEKES,
1990; B X#%,1998). X—H it X MEMEHBENTE EFEF SR HRA, RERR
Hoh AN A RN ). HTEMNYENREARRINE L, FEFMITEKH
B DRERRAMRERBH LR R, BERS - TMRERERX -
BREWHRSATFE—PHiHNAL. 2) SR HARFFIHERKOEL.

7E 1998 SER BN THE, RITESHRITBESEZEZERR NERWRRAATHL
F—HANEKAZLSEHTHN —EROHZ RS T DAL R (Ctenodactylidae)
S/NEASM I EN -, MSLETERRE . ETH. A . HWEE. AR
HEBHEEMNTHEES =T/ L. X—FaPBNENR, EXRRAATRBESE
LE - NG HAMARSEEZAANAZER, X MR MBEHEY TERE T
BRI, B, RATYT UE A B4R M U SR T B A E L R AR MR A
Bt Zop it 2, WiE it — T Hrit R R EA TR AL T ixs b, wR
ARERRBRAN, MNARERRERRAESFAAWBRGF B £, RN, EHH
HAFPHEYRAKOBEETREETHEF. K 2R MARSRE SEHREE.
A % Hi 2 A0 Sh B R B R RATTHE 55 SCIR AT

2 ik

A XHGR I —BREME T AVPP V 11814) 54, H B B ER /R4 b & SR e
B& At R IR B B i R (RS HiMa), B bR 5 R XJ98024 (N46°E88°). Hi
Hi T R AL S B AR ERD A R R B, RIS, AR ER IR B,

HTHATE, RMANBEESS VEE. T, 40U, A0 E (ERD. |
(promontorium) B 7€ B9 i & & B B 1, H 77 5% BF b 55 & W 81 % M B 3E (internal
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acoustical meatus) 5 5 J& /N8 (subarcuate fossa) FiZE BT 5 0, IR N HE, SMIlE 8
(squamosal) ¥ £2; Ul 5 E AL B (basioccipital) M #:. SERR A S4B 5B W% 8 M Ak
REAE, B L ME N, B FEE AR, IPHEELEER, BE ATSK
(internal carotid artery) 8 THIVHIR. BVGRATH, Wk BEXHMERNFARER, [@
SMUTER, FEWRE) R B T — SRR, 2V R IO, MBS A E R X, — K8k 1)
BUAT, FRTURSIEK, (H S AT KM EXILFRE A, 74T R P9 3030 bk 75 08 {1 80Ul s T
EFET BB ERE, —EEMPFRRIN. X —0 SCER AW ALY b & E 5
P, AR T ERR AL I VK. A BBIAK I 55 — S S A BB O 1], 4K 45 1) MO0 2 49 22 5
B & (oval window) BLRIBE B (fenestra vestibuli). ZEREI BRI ML BT —&M, X—4
XABESK HETHWRERERIITHRNKERSFL. BR, SHAEMB—H,
% F (stapes) ¥ & H — KW % & 7L (stapedial foramen), B 4% & # 87 J5 B (anterior and
posterior crus of the stapes)¥§ R HWE AN, BEFIKEBSWRAETE 5ETNWEHE
(facial nerve) W E 4G, MBI HA—BE, ZENEEC R, H 286 EmEU
2E. @EFHKTE T RE R AT, 70K RTSNMI R — 58 B 8 5 E # (tegmen
tympani) . 3¢ &0 —HHKF R B, 5B E (tympanic cavity) 588, [ L EREE
R, HASEBRATE, RESREFENMEN XS, ESHEREH, WHIMIE—
RKEETEERNESE. AEEMLT —MEES, 2MENR, KR S 08K 8R 45 B
fi. BOMEEASZ 20 A —ROEREFALSE, GESHE B (basis stapedis) &
M, EEHNRIEHERHXANES, BEIREFEEEEHAREIFEIRETH
X (ramus superior and inferior) , %P4 3 B 7 6] & B BB A 8.
WEBINEKE T RENEE, HWEE (facial canal) B & 1 ¥ T T # £ I BT 7E 40
B, BMEGELRi#HE)H NEE (intemal acoustic meatus) Fid A&, EH LB N H
MEFEILL, B L m 51T, B H S8 #ASE (tympanic cavity) , 3 76 5l & # 4h
MET—&MW, BETEIA (stylomastoid foramen) H /i, ZEEH LB, HRAHE
(great petrosal nerve) HIE M & MG MEIIT, EE BN FMEMNERANESETHAST
., EWHER, B~ NEESHEWE H A S (Fenestra cochleae or rotunda). & H
WEBESA, BEEAANEERIFA=ENENALEY. E¥RERE -T2
BHEH, BERNE R A L, MEHE T2 K EHNEB/5 3% (caudal tympanic
process of petrosal) T i #, X A =R A2 76 B A4 F 78 B — /% L 45 ¥ (MacPhee et al.,
1988). TE&E B G H R 5 I 5 ik BE Z [E 8 B — B BRI, ZE M O B B 4 B — 16 B
BRI BRIM, M 48 B WL (stapedius muscle) B &AL, WAL E EHMF, BENMELMTEHE
JEEN, EEHLEIIMIAE —KZEE LIRS (epitympanic recess), WHISE SEE X
FREMALE, BEREER, B E S5 RERSR, BEEm —mEa 2R/ E
(mastoid process) ¥, FE EERREIMUL—M, 5 R EWREINELREHE. EIWHH
PN I T 14 5 B BT 28 (rostral tympanic process of petrosal) 4 8 T — &84, H %, 5L
BRA/NTCEER 1Ak 11, (B AT U B B2, I 28 — T 20 1 38 0 A P9 035
EEFWBHRHGETUERUTEH ER LB N -KATMENSENE
(subarcuate fossa), F E/E&NETEMBE MR, EENEZAE —BRL, L AwTE
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7k % (aqueduct of vestibule) ZE AR A9 FF F &b, 78 At 2B & vl 2L 304 o X N FF D AR
S H B M (Meng & Fox, 1995). 7E 5 JE/INE i B B8 U2 A B3 (internal acoustic
meatus). P E-E B B0 (transverse crest) 4 HRTE MEE R X, W X I EEE A — SBUA.
ZERTE X P A DL M O, ZEH T SMI A AT EE L X (superior vestibular area), 87 T /)
LEE, HAMBY AT, FiEMSM b i S H Z AR & (utricle) . WHEIEH
J5 B X 4% X (cochlea area) , B] WLIRHEFLF (foramineus spinal tract). H-#3# £ it L%
ABIRE, WA TEHSH T XA FHERE, BRABERRYERTA

HERME T RABSIREAT XSS EETHM, MBRR T RSEK AL
Mo E. 725 B A% R ILR/ME (aqueductus cochleae) B FF H . IS ¥ 2 — MK
MERMBEENESX, K4 X 5 H/MNE KT K82 Fi# kL (ugular foramen)
MALE., AN ABEHEEHEIEFREME, BB, KA.

3 HHEE5ITR

MAME KN A B AT AR, AR W kA B R T RIBE oEE. EHR/RHmE
SR—-WHHELE R, R+ L5 EFHY ARG FEENWEL. KPR THA
B Yindirtemys birgeri &%, BRMNEE S Y birgeri FHEMB R B — MR EKX,
HEMESBEANBEXEMAHEHES, BEUEHAR D HTITE. IREFEFRTR
FH.&FE. Hnkihd AR E BEEMTHESLROTRERAD. WHERSH
WA IR 4G + =48 (McKenna & Bell, 1997; Gould, 1995; #JH%,1999). #
X — 3 & B M BTt S B, TR AR XUB — &, 1 MEAKR/NE Amphechinus cf. A
rectus, A. kansuensis, T A minimus. X JLASFER LT H 7 8 7 %7 38 A3 45 8 38 (Bohlin,
1942), MAMELF, B EBF MR KM 4 of 4 recus WA REMER K. HATXTER
e A & B B M T B AL B M R R, HER AR ERHE.

MEESLE . BEANEBERE T HSEBLET LWRGBRHE, (HhF — LR
fE. X—RIIFEAS, MELAEFHNRARTERA —ENE S BERTFRITHE
EN, M FEEERAGNEEHENEE, XEFEGHFEUT L5 @H, K HEITRRE
MacPhee er al. (1988); Gould (1995); Wible (1986,1987,1990); Butler (1948);Frost et
al.(1991); McDowel (1958); Novacek (1986);Rich (1981).

1) R 4 PRy 000 TG [ 9 T R R A B RS OE, MR RUAR I AR AE R, 7E TR A — A K
B B2 (MacPhee ef al., 1988), A BRIHELZARAAMWREREMER. HERER
R B L MR, SRR TE T AU IR B R 5 F L.

2) 7R A I TET b A ¥ R R A O 0 B R X R RGE B R B Bk S LAy X, TEEEK
4 eh, — B IA A P B3 ok ) A T DA B R4 S o AR R A/ 3 T R Ak R — R AR AR AE MR, BN
FEAk B MR Sy P 3 B Bk R M S U BE R S S SRTE E W BRI U5 5 AR TR IS AN
B BRA L, A SCH R B iR A B BR AR, MBSk A B X e B BRET BN
BRI, DA B 343 S48 B s B RN U 3 Bk B 43 ST L R /INRIEE 4 B 7 1) 3 5 LAt 2 TR K



304 wOF O Y ¥ ® 37 %

HRGE SLAR L, AT S5 Al R B R LS A KA. teinAE s B 3 2 A 6 R AL A
FEBIKHAABRRFENR LB THIRE., ES5FXHARAR G —BHRBEREEE
RizAd, EFHRELE—-SBETT -FELPREREFE, F—2H LB AR,
R, R T &85 — BB KL, —REBENRBAEFE.

3)) AR ERRERFHENEERT—BAFESAY, B, REATZERBETHE
. EEETHREAFHE REEAAMETREZMER. BHRNFEERSEXR
FRRAERZ —. EEH PR S, BRI S5 R E L. ASEIkEH
FHREHE. WRHAFE, fRENEIREIAE2ARE. EWERD, EFRERFF
e, HEFR LS, AFSIKRA TR B E ARSI MERRE. XMROFET
51 AARHR AR BT - NI RIPRMEX P ERZE T R MEERME R
Ky, BHIFUE MR A B R E A BT S5 BT i R,

4) SB/AERFEREREBNERR, 330 RA D R HMERRE X —F1E. X
—HRHEFTE T W M AT K, HEFBRPHE 08/, BT URES X,

5) s, BRFRDRERSAAFBESR, HETHHIFHEIR. ERELEREX
RMEmRET, RRBBERE. HERSHEHEINY T, KRR,

PA_E X SR AE A (UK B A SCHR RIAR AR TIR2E, i B R W, ERREXHFS R
ERDEWFH N CEAER MEAEUEH = OTAELAPHEBAAKR, X5WEF
W kB RKEE# LG RAY S, WHATERA—REF LB RTRIRRE. ha
WA B EE M ITRISHE, A UNE RRBHEM T EERESEZNE, WRE —ENsY#
B, BAEHFZE=ZCHED, BMEK A& RRE TR ENWEEE BT YL
THHE. BHRHBESHRRAA, EHERNIEA T, WA KB AEKEE,
25 SUARAS B 1 38 33X S AR AR ) B 2 B S AR M T R0 45 B S LL S 4L

B 28R ERARMAFELAPEMZREANGEY. TEAFRHIBHRT
B HREERAEBERREBAIYETEET HBEREH 182 AF LR Hik 5 8
Fest BATH TS T LT T KA L HFthsl, ARG R T EHREFENMIXE
Fo kB ARMFELNTS. HRBFHT ZHREAFSELES T 1998 F 65504
B, EARATRESHHE,
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THE PETROSAL MORPHOLOGY OF A LATE OLIGOCENE
ERINACEID FROM NORTH JUNGGAR BASIN

MENG Jin"? YE Jie' WU Wen-Yu' BI Shun-Dong'
L Institute of Vertebrate Paleontology and Paleoanthropology, Chinese Academy of Sciences Beijing 100044
2 American Museum of Natural History New York NY 10024

Key words North Junggar Basin, Oligocene, erinaceid petrosal

Summary

A well preserved petrosal from an erinaceid is described. The specimen was
collected from a new late Oligocene fauna at Tieersihabahe locality north to the
Ulungur River near the village Dure. At least four major faunas are now discovered
from the rock sequence at Tieersihabahe and its vicinity including Chibaerwoyi (Tong
et al., 1990; Wu et al, 1998). These faunas came from four rock units; the Ulungur
Formation (it probably represents a new rock unit, as we will discuss in a separate
study), the Suosuoquan Fm., the Halamagai Fm. and the Kekemaideng Fm. These
units range in age from late Oligocene to middle Miocene. The rock sequence
probably contains the Oligocene-Miocene and early Miocene-middle Miocene boundaries.

More than 30 species were preliminarily identified from the new late Oligocene
faunas. These species belong to Insectivora, Chiroptera, Lagomorpha, Rodentia,
Canivora, Artiodactyla, and Perissodactyla, and are dominant with small mammals, in
particular lagomorphs and rodents, as in other Oligocene faunas of central Asia (Meng
and McKenna, 1998). Judging by morphologies, we believe the petrosal is from an
erinaceid. Among the species identified from the new fauna, three erinaceids are
currently recognized; Amphechinus cf. A rectus, A kansuensis and A minimus,
ranging from the largest to the smallest. We believe the petrosal is most likely from A.
cf. A rectus based on its size.

As in living erinaceids, the petrosal shows typical erinaceid features, although
some of them are primitive within eutherians. Medially, the promontorium bears a
rostral tympanic process of the petrosal, much of which was broken. On the ventral
surface of the promontorium, there are distinct grooves left by a presumably large
internal carotid artery and its branches. The proximal stapedial is larger than the
promontory artery; the former notches the ventral rim of the fenestra vestibuli and
crosses over the fenestra vestibuli, whereas the latter extends anteriorly. The proximal
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stapedial artery must have passed the facial nerve ventrally and enters a bony canal,
which was broken ventrally. The bifurcation of the ramus superior and interior must
be on the dorsal side of the tympanic roof, within the braincase. The fenestra
vestibuli is large and its long axis has a 45 degree angle to the long axis of the
promontorium. Because of breakage, the facial canal and the canal for the great
petrosal nerve are exposed. At the posterior end of the promontorium, the fenestra
cochlea is shielded by a well developed caudal tympanic process of the petrosal. The
fossa for the stapedius muscle posterior to the promontorium and the epitympanic
recess lateral to the promontorium are distinctive. On the cranial side of the petrosal,
the subarcuate fossa is large and deep. The internal acoustic meatus was divided by
the transverse crest into the anterodorsal and posteroventral areas. The facial canal and
the superior vestibular area are observed in the anterodorsal area, whereas the cochlea
area and the foramineus spinal tract are visible in the posteroventral area.

The petrosal shows that the ear region of erinaceids appears to be conservative; it
does not show much variation from the late Oligocene forms to those of the living
species. This seems consistent to the evolutionary trend in dentition and postcranials of
erinaceids.

Reference

Bi S D (¥R K), 1999. Metexallerix from the early Miocene of north Junggar Basin, Xinjiang Uygur
Autonomous Region, China. Vert PalAsiat (i ¥ 8 3 4 2= #), 37(2): 140~ 155(in Chinese with English
summary)

Bohlin B, 1942. The fossii mammals from the Tertiary deposit of Taben-buluk, western Kansu. Part I:
Insectivora and Lagomorpha. Pal Sin, N § C, 8:1~113

Butler P M, 1948. On the evolution of the skull and teeth in the Erinaceidae, with special reference to fossil
material in the British Museum. Proc Zool Soc London, Ser B, 118:392~500

Fox R C, Meng J, 1997. An X-radiographic and SEM study of the osseous inner ear of multituberculates and
monotremes (Mammalia): implications for mammalian phylogeny and evolution of hearing. Zool J Linn Soc,
121:249~291

Frost D R, Wozencraft W C, Hoffmann R S, 1991. Phylogenetic relationships of hedgehogs and gymnures
(Mammalia: Insectivora: Erinaceidae). Smithson Contrib Zool, 518:69

Gould G C, 1995. Hedgehog phylogeny (Mammalia, Erinaceidae)—the reciprocal illumination of the quick and the
dead. Am Mus Noviat, (3131):1~45

Hartenberger J L, 1998. An Asian Grande Coupure. Nature, 394:321

Huang X S (3% 1¥),1984. Fossil Erinaceidae (Insectivora, Mammalia) from the Middle Oligocene of Ulantatal,
Alxa Zuo Qi, Nei Mongol. Vert PalAsiat (& ¥ # 31 8 2 ), 22(4): 305~ 309(in Chinese with English
summary) : |

Kermack K A, Mussett F, Rigney H W, 1981. The skull of Morganucodon. Zool J Linn Soc, 71:1~158

Lillegraven J A, Hahn G, 1993. Evolutionary analysis of the middle and inner ear of Late Jurassic
multituberculates. J Mammal Evol, 1:47~74

Luo Z, 1989. Structure of the petrosals of Multituberculata (Mammalia) and the molar morphology of the early
arctocyonids (Condylarthra, Mammalia). Ph. D thesis. Berkeley: University of California. 1~422



4 &OBE FEE/R AR — AR B SHR 307

MacIntyre G T, 1972, The trisulcate petrosal pattern of mammals. In: Dobzhansky T, Hecht M K, lSteem W C
eds. Evolutionary Biology. New York: Appleton—Century—Crofts, 6:275~ 302

MacPhee R D E, Beard K C, Qi T, 1995. Significance of primate petrosal from Middle Eocene fissure—fillings at
Shanghuang, Jiangsu Province, People’s Republic of China. J Hum Evol, 29:501~514

MacPhee R D E, Novacek M J, Storch G, 1988. Basicranial morphology of early Tertiary erinaceomorphs and
the origin of primates. Am Mus Novit, (2921):1~42

McDowell S B, 1958. The Greater Atillean insectivores. Bull Am Mus Nat Hist, 115:113~214

McKenna M C, Bell S K, 1997. Classification of mammals above the species level. New York: Columbia
University Press. 1~631

McKenna M C, Holton C P, 1967. A new insectivore from the Oligocene of Mongolia and a new subfamily of
hedgehogs. Am Mus Novit, (2311):1~11

Meng J, Fox R C, 1995. Osseous inner ear structures and hearing in early marsupials and placentals. Zool J
Linn Soc, 115:47~71

Meng J, McKenna M C, 1998. Faunal turnovers of Palacogene mammals from the Mongolian Plateau. Nature,
394:364~367

Novacek M J, 1986, The skull of leptictid insectivorans and the higher-level classification of eutherian mammals.
Bull Am Mus Nat Hist, 183:1~111

Qiu Z D (% M), 1996. Middle Miocene micromammalian fauna from Tunggur, Nei Mongol. Beijing: Science
Press. 1~216 (in Chinese with English summary)

Qiu Z X(EH&5#), Gu Z G(BHH), 1988. A new locality yielding Mid-Tertiary mammals near Lanzhou, Gansu.
Vert PalAsiat (2r#HEsh¥I#M),26(3): 198~213(in Chinese with English summary)

Rich T H, 1981. Origin and history of the Erinaceinae and Brachyericinae (Mammalia, Insectivora) in North
America. Bull Am Mus Nat Hist, 171(1):1~116

Tong Y S (EX4%), QI T Gr#), Ye J (MH##) er al, 1990. Tertiary stratigraphy of the north of Junggar
Basin, Xinjiang. Vert PalAsiat (A7 8H#Esh¥##),28(1):59~70(in Chinese with English summary)

Wible J R, 1986. Transformations in the extracranial course of the internal carotid artery in mammalian phylogeny.
J Vert Paleont, 6:315~325

Wible J R, 1987. The eutherian stapedial artery: character analysis and implications for superordinal relationships.
Zool J Linn Soc (London), 91:107~135

Wible J R, 1990. Petrosals of Late Cretaceous marsupials from North America, and a cladistic analysis of the
petrosal in therian mammals, J Vertebr Paleontol, 10:183~205

Wible J R, Rougier G W, Novacek M J er al, 1995. A mammalian petrosal from the early Cretaceous of
Mongolia: Implications for the evolution of the ear region of mammaliamorph interrelationships. Am Mus
Novit,( 3149):1~19

Wu W Y(RXH), YeJ ("), Meng J(EB) et al, 1998. Progress of the study of Tertiary biostratigraphy
in North Junggar Basin. Vert PalAsiat (&4 #31#)%%),36(1): 24~31 (in Chinese with English summary)



308 W OB K Y E R 37 %

BRE 1388 (Explanations of Plate I)

35 W JR 4 3t I G B W 3R HE R JB 2 B B 25 (The Petrosal Morphology of a Late Oligocene Erinaceid from North
Junggar Basin) X ca.8

aqc, ¥8/ME (aqueductus cochleae); av, BEE /K (aqueductus vestibuli)s csa, 28 sk B % (B WBH) (canal
for the stapedial artery (broken ventrally)); ctp, % & 58 % (caudal tympanic process of petrosal ); er, HERE
(epitympanic recess); fac, Wi £ % (facial canal and groove); fof, MRB - B /5 ¥ X A% (fossa between the
fenestra cochleae and the ctp); fsm, 4B W% (fossa for the stapedius muscle); fv, BIBE # (fenestra vestibuli); iam,
P9 B i# (internal acoustic meatus); mbe, FL2E—F:#LH # kX (mastoid-basioccipital contact area); mp, .28 (mastoid
process); msc, 3|, 28— 8% & 4 fil X (mastoid-squamosal contact area); pm, U (promontorium); rtp, & B # ¥ 2 (rostral
tympanic process of petrosal); sf, 5 &/ (subarcuate fossa); sic, PJ F 3l ik 3 (sulcus for the internal carotid
artery); smf, ZEFLfl (F4) (stylomastoid foramen(partial)); spa, UF3IRKk¥ (sulcus for the promontary artery); ssa,if
B 48F Sk ¥ (sulcus for the proximal stapedial artery); tc,#¥ (transverse crest); tt, {3 3% (tegmen tympani), 3%
HERERRESENARR

A. BT (Ventral view); B % M8k (Dorsal or cranial view); C. JG4METHE (Postroexternal ventral view); D. 4b
M (External view); E PRI (Internal view); # A, B, DM E &, B4 % VBT (The right side of Figs, A, B,
D and E orients anterior end of the petrosal)
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