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Fig.1 Holotype of Qiluornis taishanensis gen. et sp. nov., in ventral and lateral view
L8 Abbreviations: ¢, #HE (cervical vertebrac); d, I-IV %% 1~4 Bt# Pedal digits I-1V); f, i
B (femur); fi, B (fibula); il, B & (ilium); is,22F (ischium);mt FIII, 25 1~ 3 B¥E ¥ % (rochleae
of metatarsals I-III); p, HEH (pubis);s, AT H (synsacrum); t, i B¥E (tarsometatarsus); th, M
(thoracic vertebrae); i, FREfIH (tibiotarsus)
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MEHEFRPBERGE, HEOREZY, EREHFEZAWN RS ERNRA R
A, SeERERREAE EIESE, A B SRR, BEXXEE, A
REH — MM, BRATRAN MR SRS EEMRNAR, A LN, BARSAEH
HE—MER 3B M AE SN 2. QEFHERETE S~6 BUEH, BN A& S, #
RARE RN, KRB RS, AN —FH, MEAREEELNEE, RE—HK
FEHER AR AR IR, B R FR T, X2 X S — KARME, AR B L RE
SR, ERERZEHE IRANBMIEBREGEEERGE B, B —HE&R
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R RE (BB ERS, UENERLRE, HEWErEEARL, HiEHE
&b, B 8 0 %R JE, I8 W 8% &% (Crista iliaca obliqua)dE# K, B HBH B X (Ala
postacetabularis ilii) lWETE 35, B & H 8 A2, B AEEHE, #EHfL (Foramen acetabuli)
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HEH, 4048 T8 KA G M LE 2R (Intermuscular line) A E. BB EHXFTBRUELR
2 MRERET . BHEE S,

Ji% BB 52 P9 0B FK, B 3% 9 B2 S I (Inner cnemial crest) ¥ B BT 00, BT 4% 80 8, 7F 9
ERUETEHEEZS. BTREALHA, RS REELEY R, ERYE KT ILER
. BHEEREE, HEZwiH, FLEREMBEE, BTN SRR TR ERED, X
TRE BN, RIF AT, 1T 5 P9 3578 P U A — 28 B9 9 17 22 (Internal ligamental
prominence) , B H] & L BB FIFE. MFE 404, IE o B R, T im B W R K, 90 IR BB K B
3/ 4.

At Bt AR P T, SO S B AR, (L TOUTE P A U M 5 R B O s P R AR SR
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P PR ERBB R B LT A —EOR R M, 32 B TR S MBS A At e iR im XK.
BT, P — KT BIRAG 5 | R 5 (Fossa metatarsi N R B AIER. 61 BEEK, #
BRWRSHEEREN. 52 PEFHEE (Trochlea metatarsi 11 SEZES 1EFS 5569 A T M),
HEATERKEWIFER (Wing of trochlea) , fEIF EHE W 1A — B KK BIHHEE (Fovea
lig. collateralis); 25 3 BEE W EMNRE I8 4 PR R EREE. CEEWBREMYIE
(Incisura intertrochlearis) LR, HfBEE B, SURFERIEH T LLE H R YA, AN
mER, AIARNE, PRES IFFEN L&, BRNRZEERE SRR PRESW
SLEAFTE. W BEE W BEE B EARBEAL TR —K PR L, XEBEESR X BITF HAib 5244
HERIEZ —.
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EEEEFNITie B 1984 ERELHF N it TEBHRA AW E SR FHE
(Mioaegypius gui Hou 1984) LA 3, IH X Fh f5 & ¥ 49 36 & o Bl R &, 728 K i,
Emslie(1988) 1% i — & 3 T Jt 35 o ¥ tH {L K B 9 — # Hadrogyps aigialeus; Alvarenga
(1985) R 38 — & Bl F & VY B 15 57 t B9 Brasilogyps taustoi. X PR R B E WK EH
(Cathartidae). R REAM LR FRLZ K S IEFETHSE, 6 1 BB, ibE
W, AET IR BN, W& S5 2 BHAE T B BFE, 48 | BbA BT, BiE
JUKT &y, IR RE 1R, A F & 2 5 XMW RMEEER,

FeEgAMk, B K, IR ARG ER. 4 - REN NS, LER TR, 5F
£ 5% A R, TR B B B KGR 140mm, T F S S 1A 120mm K. (E 5 EEE Y
AR, BEAFE LK, FERNA. WEEE MK WM, & SRmARE &7
BANEFE S BAERNT BALHE ZREE, FELECANHTMNE 2 EBER
B A B DSBS, I R R M I XU, YR S, ST L B 2 A 3t SR
RETHEAER., YAFELBAREIERLY INARFEET WA S M, WH 2
B BB BARE Y B AR SRR, B 3 B EHALM R TR E. XER
MR, BX AR EAERFHRE 4N, BN 0. B2l
XN, R R IR B AMEIR/NY Diatropornis (Mourer—Chauviré, 1982) . €4 A1k, £
FEHHZ AT ARRAR T RN ESERNERIAE. SR, G et & KK
B —REREE A K5 (Diatrymiformes) , 3 B 4 % th 1.4 R S (Zhongyuanus
Hou 1980), (H'EMEREHIM A & KITH 2K, ZERSRHE L 5HBXRERGME WTRA
HIRE SR 2O,

BEX AHERBEEEREA, AMNEREE=ZCRBTILANEPH TN PH B
B B, T L T R At X % BUAS A L g A0, TR T 5 A SCHR BB I 5 2 3 LT B B
BHRAD, b F X — RS EAT S B AN oA R, HRAMEREARER. RWER
% (Cathartidae) F1 1H K Jifi ) B 2% (Gypaetinae B Aegypinae) , T 114> FIRE T2 L2 AT
WA B X EE S, HATRAGHFEZ, BREHTEARY. MeAIERE, Bl
BE, fhH i Pk 2 B3 (Lambrecht, 1933), 7E X Y BT A4 A & B (Feduccia, 1999).
BE M o R BB BN BB 2 B4R E, B SR 2 (New World vultures) & —E
2 4 (Hou, 1984), (HEFHEAM 150 TENFEGSESHBERANAEN 2R, H
KRE B B2 7E B b it 2 4 51 & BT # . 1B KB (Feduccia, 1999) . B 7 #F H37 t, IH K il
BRCHA T ELZHSRMES. R, B H KRR XERT IHXMH, BAEGH
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Summary

This paper describes the first large vulture discovered from the Miocene
Shanwang Formation of Shanwang, Shandong Province, China. The new genus and
species Qiluornis taishanensis gen. et sp. nov. is proposed and referred to the family
Accipitridae. The characters of Qiluornis include: the cervical and thoracic vertebrae
lack Proc. ventralis; the last sacral vertebra has robust transverse processes; the fibula
is nearly three—quarters of the length of the tibiotarsus; the unguals of the first and
second pedal digits are large and hooked; and the ungul of the fourth pedal digit is
small. The new material is slightly smaller than another Miocene vulture Mioaegypius
gui Hou 1984 from Sihong, Jiangsu Province, China, but is more advanced in having
a well-developed wing of trochlea of the second digit. The discovery provides new
evidence for the study of Old World vultures and the correlation of the Shanwang
Formation with other Miocene deposits in China.

Falconiformes Seebohm 1890
Accipitridae Maynard 1880
Qiluornis taishanensis gen. et sp. nov.
(fig.1; pLI)

Etymology “Qi” (Chinese Pinyin) is an ancient abbreviation for Shandong where
the fossil was collected, “Lu” (Chinese Pinyin) is the present abbreviated name of
Shandong; “Omis” means bird; the species name is derived from “Taishan”, the most
famous mountain in Shandong.

Holotype an incomplete individual including partial vertebral column, pelvis and
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complete right hindlimb, Institute of Vertebrate Paleontology and Paleoanthropology
Collection Number V 12351.

Locality and horizon Shanwang, Shandong Province; Shanwang Formation
(Miocene).

Diagnosis  Large—sized bird. Proc. ventralis absent on cervical and thoracic
vertebrae. Dorsal vertebrac with high neural spine. Synsacrum robust, last sacral
vertebra with strong transverse process. Tarsometatarsus nearly as long as femur
Fibula nearly three quarters of the length of the tibiotarsus. Second trochlea of
tarsometatarsus with well-developed wing. Ungual of fourth pedal digit small; unguals
of first and second pedal digits large and hooked with well-developed extensor
tubercles.

Description The preserved vertebral column is 350 mm long; the synsacrum is
107 mm long; the preserved length of the pelvis is 140 mm; the preserved width of
the pelvis is 73 mm; the femur is 123 mm long; the total length of the tibiotarsus is
183 mm, its proximal maximum width is 30 mm; the tarsometatarsus is 120 mm long;
the first pedal digit including the claw is 60 mm long.

The thoracic vertebrac have long zygopophyses and high neural spines. The Proc.
ventralis is absent in the cervical and thoracic vertebrac. There are two synsacral
lumbar vertebrac and two synsacral thoracic vertebrac. The last sacral has strong
transverse processes. There are 3 or 4 small caudals fused with the sacrals and form
the synsacrum. Four free caudals are preserved.

The pelvis has a large Crista iliaca obliqua, its Ala postacetabularis is wider than
its Ala preacetabularis. The publs is much slender compared with the ilium and the
ischium, and is not completely fused with the latter two elements at the proximal end.

The femur is robust. Its head is large, with a deep Fovea lig. capitis. The Crista
trochanteris is also well-developed. The inner cnemial crest of the tibiotarsus is
well-developed and has a straight medial margin. Distally the tibiotarsus has a
prominent internal ligamental prominence. The intercondylar fossa of the femur is
shallow. The fibula is slender, with a thickened proximal end; it tapers and extends
distally to about one fourth from the distal end of the tibiotarsus.

The tarsometatarsus has a large Cotyla lateralis and a well-developed Fossa
metatarsiz. The first metatarsal is long and in touch with the posterior side of the
distal second metatarsal. The second metatarsal has a well-developed wing of trochlea;
there is a large Fovea lig. collateralis in the wing of trochlea. The trochleae of the
three major metatarsals are nearly on the same level.

The first digit is strong, with a large and curved ungual; it is opposable to the
other digits. The second digit is also strong, its first phalanx is short and only about
half the length of the second phalanx, and its ungual is large and hooked. The third
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digit is nearly complete; it is slender compared to the first and second digits; the first
phalanx is long and the second is short; the ungual is less robust and curved than
those of the first two digits. The fourth pedal digit has only the ungual preserved, it
is the smallest ungual in the foot and is only about half the length of the second.

Remarks Few fossil vultures have been found from the Old World since the
discovery of the Miocene Mioaegypius gui from Jiangsu Province, China (Hou, 1934).
In the New World, Hadrogyps aigialeus was reported form the Miocene of North
America (Emslie, 1988) and Brasilogyps taustoi from the early Oligocene of Brazil
(Alvarenga, 1985). Both belong to the family Cathartidae. Qiluornis is a large—sized
bird. Tts pedal unguals are hooked with well-developed extensor tubercles. The
tarsometatarsus is medio—laterally compressed with a thin medial margin. The trochleae
of its three major metatarsals are nearly on the same level. The first metatarsal
articulates with the second metatarsal at the distal end. The hallux is opposable to the
rest of the pedal digits. These characters indicate that Qiluornis is an accipitrid.

Qiluornis is more advanced than the Miocene Mioaegypius gui from Jiangsu
Province, China. The tarsometatarsus has large and deep proximal articulating facets,
itt medial side is more expanded and thinner; the second metatarsal has a
well-developed wing of trochlea and deeper Fovea lig. collateralis. Therefore the
Qiluornis—bearing Shanwang  Formation is  probably younger than the
Mioaegypius—bearing Xiacaowan Formation.

Mioaegypius shares characters with both the New World and Old World vultures;
however, Qiluornis is already a typical Old World vulture. The discovery of this new
Miocene Old World vulture indicates that this group of vultures might have already
been widely distributed and much diversified by that time after its separation from the
New World vultures before the Miocene.
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Holotype of Qiluornis taishanensis gen. et sp. nov. (IVPP V 12351), in ventral and lateral view, X 0.5
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