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19994 7 H VERTEBRATA PALASIATICA fig.1, pl.I

mEXREXEESLA
® &

(PEBER SR EH AR L 100044)

RE MEAIHRHBX Bylot SBAEHBHARFAI-RELALA. IRERERMIM X
RAXBALITHEAROBK LR, SRR BEREBRINEES =M. FHREHE
AMI¥E 5 Hesperornis regalis A, (B EAMAK, SUHEME GRS 3048 5] 15 FIONT 2, HEAR QUM
FRERRIR TR, B bR, KB —F B FT#: Canadaga arctica gen. et. sp. nov..
E@iA e Bylot &, ME EH, AEEH, BEE

PEZESES Q915865

1991 4%, EHE P FMERE R EY R, & EY¥K Dale A Russell H 3K A fn &
BB #9%% M JL 4% Baffin & 7Rt Bylot B F REN B E SR ARBEBAABFR. EIL
&, FHepEAL T AR ARG R BLAH 4 MER P AR BB ERAA, B HH
BREAHAHR LK,

# 5 13 (Hesperornis Marsh, 1872) 48 k £ 35 45 T L 2, ## 51 & Kansas #J Niobrara
H, ML KTEIRE Alberta s & & B i% R W — £ Mt BA &, /LA 11 B Forement 4 (middle
Campanian). 7E Bylot & %& BRI X #t # & 2 618, O B A BE AR B o 0 BE BAE G 7
W, ENRBEENEESLA.

HE5H Hesperornithiformes Furbringer,1888
EHBH  Hesperornithidae Marsh,1872
MEKXS (FF/®) Canadaga gen.nov.

JEBMEXS (FHFM) Canadaga arctica sp.nov.
(E 1; BRI

ERRA 3 MHEENTH, NEXEREYIERAES NMC 41050,

ANRE  BHE 1 NMC 41064; BREFH, NMC 41053,41054.

BREFEM  MEX, Bylot %, 8 Q% i & I 8 4F B 5 #2 B (middle Maastrichtian) ,
FEEEE.

BIE FEEASHAFEMY R, REEEEXTRZE; #EEMNM (concavites
lateralis) 45 51 & T 3, B8 T %€ (Proc. ventralis) K, 5 fEHEA BRI ¥, FWHESHERGF
2 3#) (Arcus vertebrae, Proc. dors) %5 i 4L, ##: % X (Area lig. elastici) f(LH WA S H R
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B SHFHXEE—-BE.NEFHRRESAL2. NEANESUERS
Hesperornis (Marsh, 1872) B SE 88 A LU, X 3 BB 058 15~ 17 BB, MO M
B, B0, AW ANTHERS RSB LS, §TE SR 5 5% 15 2 (prezygapophysis)
Brok, B2 SR, BITAIUREEES, (B 0T W R AH S8, &5 1 BGRB8 2 BH
SEHRFE I MK EREPHFRMT, ERXYEZ EREDFXEMUEE —M
W, #4BA . J5 3212 (postzygapophysis) Z [BI M e/ A 4if, At 90°, E R REE
H—/NFE, X—WEE Hesperornis H[E. BIRITRWLE, BXVWEK, 2MEIE, @AM
s},

D0 - 55 T B A A R M A O AR KT EL IR, BT o 9% T R A A B AN T B/ — A
FHEBRK, EZAMDNBEEMMRERAE. ZAFEMKE XM (fovea artic) K 5
H, ML F 22 F . MIZE (parapophysis) B & %, F TR MARA S Hesperornis B[Rl Z &b 4E
TFHWEMSHEZ HA — WM. #% (transverse process) fRFF A2, (R EE, AT
HIABEARRE—SE, FELEE, X—BERE, T SHELE (neural canal) H#, XH
RECHEESHRHINREZ—,

B MEARRT & 0 — M IR, ARG G 2 — W%, mm Sy R, H 38 %0
JERIRMIEEE., MMM AT EHEA SR — K8 T % (Proc. ventralis) , L1 T &

7,
970
L3
R A

B dbiRking K S EHE (NMC 41050) %2, B8 A, HHR
Fig.1 Canadaga arctica cervicals(NMC 41050) left, ventral view; right, dorsal view
A.1-Area lig. elastici B¥E#IH# X ; A.v.-Arcus vertebrae: Proc.dors. H#MES H X (HEM);
C.1-concavitas lateralis HEfRM[Y; F.a—facies articularis /5315 ; P.t.—Proc. transversus HE{AE
%; P.v.—Proc.ventralis #E/EHE TR (FRER)
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#2 (hypapophysis) . BARERALWBRE TR, EAEFLMBIEZTLBHELEE
MR MG FERD . E5 R, EREFRHEHTLB T R SHEAXFERE AR, & %X
RIBEREENRT %, XUAFRESEBIRRE RE, EEHRE, R EE
FEMHM, X HEBERKES.

PIARAS, B 1K ERREAS. XUBEEEAER, t 7 DR A, NEHR
Wb R, RN RS, BRE LU, RTULA 4N E WAL, HESTE R —K
WETME. R, HEes Sk BR—RM, ENmEgsE, B, BPMEnk. B
REARFE K 29mm, HEKBEFE 6. Smm.

BREFER, L FRBHRRRT. NESE, KODBRFE R, HBAEREME. Bk
S, FRERE, REFLVEBMEL. REKDSHHN 40mm M 45mm.

Wit AGERMX —KEA SHH, BiES MIEH R SR AR EEI
AR i — AL, FOEHE A TESARAE, XM B E M, WA BRIk, PiwT RE, B
HEBSAMNIFE. ZMERZEVHE 7R 14 8K, 5 MmE R ST LIt bR
#)#2 3% B Kansas B F 2 it Niobrara 418 Hesperornis regalis(Marsh, 1872), EA18 3 [F]4¢
R RS, MMEAE. K, URHALRREHERS. MERE5HMEEFIEARMR
IR A DInER SHEARMM AR AT B, JLF &5 T BN HEEMNE; 2) R KRy R
SR, MAEE R EIRERGERE: ) ETREEHNGHOREFHENEETFX, SRRENE
BEHLNHE, GRESLMHR:S)EXTRZAMKAZEH A WERHNTHES, 5
BiZRAEL 060 MESZHA —FHENTRE,

INEAKVEE Alberta 2 KB Hesperornis SR M BE B (Fox,1974) , HUIRARE B A
R, B A SRR RRNW D S0SB IR, F&w S sy iE A B R es
K%, RINER ST R =AM HH, F=ea B0 (IS8 R) M K%, 5 Alberta 7
BB SRUTRASE B AR KAHE, 2 3Py R v 5 eLF R A L.

HE S B AMEL B Enaliornis —B AR TRER G EHZ 5, K2 KitEi
REFHAZE, ZHELER, 2WEX. EMNAEAFHEMRESE, EEH. 9XEF0E
EENERAEHEAINARRATRANEREEBEERXWEEEREER. MEE
SHEEHMEAMBESALERNEE (W) FHE BE5EETHERNER
(Penguin) A 3 S A0 LA M 2, A0S BE K UM S, BT BB AL, EE N E K S, B R
AH—-HEEE ARAEHXESRHHEEHAZ FRBE S, B, 2 BT HIRAR
MR R, BNER.

RMEETHLE, KABRHER,
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NEW HESPERORNITHID (AVES) FROM THE CANADIAN ARCTIC

HOU Lian-Hai

(Institute of Vertebrate Paleontology and Paleoanthropology, Chinese Academy of Sciences Beijing 100044)

Key words Bylot Island, Arctic Canada, Late Cretaceous, Hesperornithidae,
morphology

Summary

In early 1991, when I was at the Canadian National Museum, Dr. D.A. Russell
kindly provided me some hesperornithid fossils for study.The specimens were collected
from Bylot Island, Canada.

Hesperornis is largely restricted to North America, especially in the Niobrara
Formation of the United States (Feduccia, 1996) The youngest individual of the genus,
represented by a left tarsometatarsus, was recovered from Western Alberta in Canada
(Fox, 1974). The hesperornithid fossils from the Bylot Island represent the latest
record of the Hesperomithidae,and the northernmost occurrance so far. The large size
and morphologic specializaion are the main cause for its extinction.

Order Hesperornithiformes Furbringer,1888
Family Hesperornithidae Marsh,1872
Canadaga gen.nov.

Canadaga arctica sp.nov.
(fig,1; pL.D

Holotype Three cervicals, Canadian National Museum Specimen Number NMC
41050.

Referred specimens One caudal vertebra (NMC 41064) ; two femurs (NMC
41053, NMC 41054).

Locality and horizen Bylot Island, Canada; Late Cretaceous, mid-Maastrichtian.

Diagnosis Posterior part of cervical vertebrac expanded laterally, centrum wider
than width of zygapophysis;concavitas lateralis large and deep,large process ventralis
occupys its anteromiddle part of ventral side of centrum; dorsal process of the
vertebrate arch short and robust. Area of elastic ligument anterior to arcus vertebrae
dorsal process.

Description The three cervicals are articulated, with the anterior and the posterior

ones incompletely preserved. On the basis of their morphology and comparison with



232 wOoH M Y ¥ #® 37 #%

the complete vertebral column of Hesperornis (Marsh 1880), the three cervicals are
probably 15~ 17. The neural spine is lower, but can be interpreted as quite short. The
spine of the third cervical is not preserved. The angle between the postzygapophysis is
no more than 90°, with a dorsal small horizontal surface on the postzygapophysis. This
character resembles that of Hesperornis. The prezygapophysis is constricted, but the
large articular surface is slightly elliptical and slant inwards.

In lateral view, the most significant character is a large and deep concavitas
lateralis occupying the entire lateral surface of centrum. The fovea artic. costalis on
both sides are large and prominent, located below the transverse process and the end
of parapophysis. The new specimen is different from Hesperornis in having a fovea
between the costal fossa and centrum. Only the base of the transverse process is
preserved, but with a clear cavity inside the process. The cavity is deep, and probably
connected with the neural canal. This character distinguishes the new genus from
other known hesperornithids. ‘

The hypapophysis extends from the anterior rim to the middle part of the centrum.
So far, no other known hesperornithids shows such a large process ventralis. Normally,
the process is located at the anterior rim of the centrum. The posteroventral part of
the centrum has a deep depression,which is distinct morphologically.

Measurements of the 16" vertebra (in mm)

Length of centrum—28

Transverse diameter of anterior articulation of centrum—30

Vertical diameter of anterior articulation of centrum—17

Transverse diameter of posterior articulation of centrum—36

Vertical diameter of posterior articulation of centrum—16

Transverse diameter of vertebra,across prezygapophysis—33

Transverse diameter of vertebra,across diapophysis—41

Transverse diameter of vertebra,across postzygapophysis—33

Diameter of prezygapophysis—15

Transverse diameter of postzygapophysis—15

The caudal vertebra is amphicoelous, long and narrow. The centrum is hollow,
having a relatively thin wall. In anterior view, the centrum has a tiny foramen for a
nerve. The dorsal surface of the neural arch has a long groove. Laterally, the centrum
is compressed,and has a shallow depression between the arch and the centrum.
Ventrally, the centrum is slightly expanded,with a wide and long depression. The caudal
is 29mm as preserved,and is 6.5mm in width. This is probably the last segament of
the synsacral caudal vertebrae,and is also a juvenile individual.

The two femurs are incomplete, with both ends unpreserved. On the basis of
morphology, they are not from adult individuals, although the two show difference in
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size. The femur is slightly curved, having relatively thick wall, and some surface
foramen for blood vessels. The two bones are preserved as 40mm for one and 45mm
for the other.

Comparison and discussion This large fossil bird is from the polar region and
the northernmost locality known so far. On the basis of vertebra morphology, the new
fossil bird should be referred to the Hesperornithidae (Martin, 1976). Hesperomithidae
includes at least 14 species in seven genera, among which the closest to the new bird
from Arctic Canada is Hesperonis regalis from the Late Cretaceous Niobrara Formation,
Kansas, Logan County, the United States. The new bird is similar to Hesperornis
regalis in the following characters: centrum short,concavitas lateralis well developed,
transverse process long, and neural spine low.On the other hand, Canadaga shows
differences from known Hesperornis, e.g.1) concavitas lateralis is large and deep,
occupying almost the entire lateral surface of the centrum; 2) the end of the centrum
has a fan-shaped expansion,while the middle part of the centrum is strongly constricted;
3) process ventralis large; 4) possession of well developed area elastic ligament, which
is a derived condition in relation to Hesperornis, but similar to modern birds; 5) the
angle between the postzygapophysis is less than 90°; 6) neural arch has a distinct
depression anterior to the spine.
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Explanations of Plate I

Canadaga arctica gen. et sp. nov. NMC 41050, x1.6

cervical vertebra, upper: dorsal view; lower: ventral view
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