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Summary

Marine reptiles, especially large-sized long-snout ichthyosaurs, are highly controversial
in taxonomy in Guanling Biota (early Carnian, Guizhou, SW China). A large number of large-
sized long-snout ichthyosaur skeletons have been excavated from Guanling and adjacent areas
since 2000. Totally 14 specimens were used for taxonomical research and morphological
description in previous works, which were originally named as different genera and species (Yin
et al., 2000: Gmr 009, Gmr 015; Li and You, 2002: IVPP V 11865, V 11869; Chen and Cheng,
2003: TR 00001, SPCV 30014; Maisch et al., 2006: GNP dq-46, D-41, dq-22; Pan et al., 2006:
GMPKU P1062; Chen et al., 2007: SPCV 10305, 10306; Shang and Li, 2009: IVPP V 11853;
Shang et al., 2012: IGGCAS 2005F001). Based on the similarity of cranial morphology, Shang
et al. (2012) referred all of these specimens to one species Shastasaurus tangae.

Two additional large-sized long-snout ichthyosaur specimens (IVPP V 15652, SDM
20090101) are used for further comparison. These specimens can be referred confidently to
S. tangae based on the cranial characters, such as long snout; premaxilla without subnarial
process; moderately developed anterior terrace of supratemporal fenestra; high parietal sagittal
crest bifurcated both anteriorly and posteriorly; relatively short postorbital skull region.
However, they are slightly different from the holotype of S. fangae in limb morphology.

In most described large-sized long-snout ichthyosaur specimens, the hindfin is relatively
thin and long, and with no preaxial accessory digit developed. At meantime the distal tarsal,
metatarsal and proximal one or two phalanges of digit II in these specimens are small in size
or absent, which is named as type A (Fig. 1, type A). In contrast, the hindfin of new specimens
is relatively wider and with well-developed preaxial accessory digit. On the other hand, the
metatarsal and proximal phalanges of digit II are similar in size as in digits III and IV, which
is named as type B (Fig. 1, type B). Furthermore, the postaxial accessory digit, as a typical
feature of the forefin of type B, does not present at type A usually (Fig. 2). As indicated by the
hindfin and forefin, the Guanling large-sized long-snout ichthyosaur skeletons can be assigned

to two groups.
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Among the above mentioned 16 large-sized long-snout ichthyosaur specimens, eight of
them are represented by both the skull and postcranial skeleton. Table 1 indicates the member
of these fossils and selected features. According to the features of hindfin and (or) forefin, three
of them (Gmr 009, TR 00001, IVPP V 11853) can be referred to type A, four of them (IVPP V
15652, IGGCAS 2005F001, SDM 20090101, SPCV 10306) can be assigned to type B, and one
(GNP D-41) is not referable because of the poor preservation of the specimen.

Coincident with the data of the leg, the proportions between skull elements also reveal
two subgroups with a slight difference of details. The skull of type A is relatively stout, with
an angle of the bifurcated parietal sagittal crests more than 50°. In contrast, the skull of type
B is relatively slender, with an angle of the sagittal crest around 30°. Within eight specimens,
the ratio of skull/snout length reaches about 1.58 in type A while 1.49 in type B (see Table 2),
respectively. The length of upper temporal fenestra, is less than twice its width in most of type
A but more than twice in type B.

Among the other eight described specimens, only two skeletons can be reassigned
definitely because of the limited preservation of the other six. IVPP V 11865 has an upper
temporal fenestra with a length/width ratio of 1.55 and the angle of the sagittal crest in 65°. It
can be probably referred to type A. The SPCV 10305 has an upper temporal fenestra with a
length/width ratio of 2.38 and the angle of the sagittal crest in 31°. It probably belongs to type
B. However, there are several exceptions: in GNP dq-22, the sagittal crest angle is 30°, but
the length/width ratio of the upper temporal fenestra is 1.8. These skull differences of the two
morphotypes need more evidences to verify.

Based on the data of the skull and limb, Shastasaurus tangae from Guanling Biota
possibly represents two morphotypes. The skull length is within a range of 76.5 to 92 cm
in type A (the skull length of V 11865 is 92 cm) and a range of 61 to 96 cm in type B,
respectively.

The body size differences match those of the skull in most specimens, especially those
with the poorly ossified metatarsal of digit II. The differences between the two types cannot be
considered as the attribution of ontogenetic variation.

Because the number of these two morphotypes is subequal, their size ranges are similar,
and all the specimens come from the same locality and same horizon, the dichotomy should
most probably reflected sexual variation.

Sexual dimorphism had been mentioned in a Jurassic ichthyosaur Eurhinosaurus huenei
(McGowan, 1979). The apparent dichotomy exhibited at the prenarial ratio (ratio of prenarial
segment to mandibular length), sclerotic ratio (ratio of internal diameter of scerotic ring to
mandibular length), total digital count and the number of primary digits (Mcgowan, 1979: table
3). One subgroup species show the relatively long snout, large internal diameter of scerotic
ring and more digital count. Another subgroup species show the opposite features. These
sexual dimorphism features are very similar to those of Shastasaurus tangae.

The evidence of live birth is abundantly known among ichthyopterygians. Unfortunately,
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males and females cannot be identified directly because the gravid specimen is still lack in
Shastasaurus tangae. The ratio of the trunk to tail length is 0.79 in IVPP V 11853, 0.84 in TR
00001, 0.76 in SDM 20090101, and 0.66 in IVPP V 15652. These data indicate that type A
skeleton usually has a relatively long trunk and a short tail compared with type B. The most
consistently dimorphic trait in living lizards is that the females have larger interlimb in length
than the males, with which females could provide a space for more eggs (fecundity selection)
(Olsson et al., 1998, 2002). According to the evidence of the pregnant Keichousaurus fossil
(Cheng et al., 2004) and some pachypleurosaur fossils (Sander, 1989), the male usually has a
longer tail than female. Type A most probably represents the female and type B the male.

It might be possible that the two morphotypes represent different species if those
variations would be considered as interspecific differences. However, we are inclined to believe
that they are most probably resulted from sexual dimorphism on the basis of the similarity of

the skull anatomy, although more specimens are needed to verify this.
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=B 2O A €T B G A SR G A ik BB 2 (pachypleurosaurs ) A 45 7 2 R
B 124 A (Arthaber, 1924; Kuhn-Schnyder, 1959; Rieppel, 1989; Sander, 1989; Lin and
Rieppel, 1998). & RIGHY 52 M K (Geichousaurus hui)fb A (%) 2 Bk — 20Uk S0 1 i e 2
W PR AR SN E B9 20 5, FE R R . RS ARSR AL T B B2 UEHE (Cheng et al.,
2004). Wu et al. (2011 FE—2E441 T i 825 (sauropterygians) & 5% g (Wumengosaurus
delicatomandibularis))WPTESHIE IS . £ 82 (ichthyosaurs) S 845 TEHE T 32 A DR iG A=
(Woodward, 1906), EL7ERRIHA 5 FRAG FIE AR F= 410 e A A 8% & BE(Bétecher, 1990), {H
IR 1) Eurhinosaurus B HEN HAG P 58 B4 (Huene, 1951; McGowan, 1979).

HAR HATE SO 8B i =& )2 & IS TR IG TR 4 e (Mixosaurus ) oA F1SCIE
W =St 2 v 2 BT S IR 4 #8 f8 e (Qianichthyosaurus)fb A, X BB 25—

BN SCUE SR I R A W) f0 e 28— X[ IR g 0 £ e (Shastasaurus tangae), XBIG

B R £ e I i 44 XS G S 488 (Guizhouichthyosaurus tangae Cao & Luo in Yin et al.,
2000), HAF44 LK — AR, JE R LA A WINARHE a8 (Cymbospondylus asiaticus
Li & You, 2002). &Ml J¢(Panjiangsaurus epicharis Chen & Cheng, 2003). [ME
K& Yt )y (Callawayia wolonggangense Chen et al., 2007)% , ARIEFAR A 1 PRAEZE(2009,
2012) 84 X XB B R e AT 1R IR , IRk TREXE IG5 N U A B B
JE AR . E 2 B RAIRK W) Jp AR AR S B X Fe A, A 25 8 R 2 T 1 ity 73 S A R LA
KOBALTTT- B R /NFAE— 2025 5, S TSk B 45 AR B R R RTORE B8] 422 i OC 2R 24K
BI—2, K SR N 8 TR AR S, RN R B R R B BOE SRR (8 PRAR AR
2012). FEREE BbRAS RIS, JCHESG S B8R GENAWEE, A SCtE—H0r5R
R IR W) £ g 1 DU RSO R 5 e KD S o] e — 225 57, PRI BEAmT DL
S = '8 VS by ri R e xpi BN = 7 S W1 1175 w2 R 2 o 1) [ O [ E I SR ST =129 a5
Wkt e PRI o A SUIREE B & R ADEIRUB R A R AL 7300 43, JF22it
BIXRCE Bkt e M R B B b i R 4

1 WE5EH R

Y24 M1k, WFIER L FSCHk A B SENE =B 28 5008 A WA KRR ) 084k
B AICE 1400 ALFE IR 53 M 48 SR 2 B RGP AR IESE, 2000: Gmr 009, Gmr
015). ‘HEHJER P 058 raft(2240 . 2 8, 2003: TR 00001, SPCV 30014; P41 45,
2007: SPCV 10305, 10306). HEFBl=B B HES Y 515 AR P34 EEE . LS,
2002: IVPP V 11865, V 11869; [Hi KA | 257, 2009: V 11853) . 544 U4 E K b5t/ il
3f4(Maisch et al., 2006: GNP dq-46, D-41, dq-22). Jb50 R0 5 1 1F (O 3 n 45
2006: GMPKU P1062) . 1 [ER} 24 et -5 HbER P BRATE 5T T 1144 PR AESE, 2012: IGGCAS
2005F001), XEEFRA BARFREMTEEMS ST, — AR R T 3k d, HMCARFET
R RIESNT LR T EE S %, IR s B MR B2 s 3 4L T 1k

alt, i ERA B A HE S 5 NS IR G B B S0 AR B ) K
i e B a e AAnAS, H T 0 A T BB B HERT(IVPP V 15652) FlLLI R 48 T 1F
(SDM 20090101), X PHFFRASTCIE 3k Bk &3k 5 BRI RAr e, BEEA B ME
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R 5 5T R 29600 I f . KR A Bl B Sk A8 T A oty i 0 1) L B AL R U |
BEE SERTRIE . Bl RN IS WA . RS RS E i gk B MBS 5 R R g
FHFIE 19 % 8 F+F (Motani, 1999; % PEAE . 259, 2009), AWK . MEES . FifiE
BTREXANEE. LUE RGN AR . BETE G EE A RIRIE 2 . SRR EE
AIEE . AR RIS . Jr e A AR . T H R VAL SR A AR ] S
R fa Je B ) %58 FFIE(Maisch et al., 2006; [ BRAEAE, 2012), 1 & TCBEMIXB ISy
iy . HAREA T AT K W)ty A A T B TR . TS

2 JEARAE R A

T C AR AT PR W KAt e bR, A 8 AR BRORAE T3k
R T REGER L 58, B4 32&Gmr 009, TR 00001, SPCV 10306, IVPP V
11853, V 15652, GNP D-41, IGGCAS 2005F001F1SDM 20090101, M EHHIEA WA
XFEG, 8PEFRAS bR A 45 (SPCV 103065 B AGAE ) FT 143y 2 S A B b iy i =i
BI(F1),

Hor—FpER ) X HEFRARL, 5 XTI, 55 20470 i BR - RIS BB B b LU 26
3. A B ST, IVERE /NG PRAR R IO B ), X0 A58 TR T v 2~3 4~ Bk 8
W AR/, 225 e s A 1) 55 TR B R/ MR TE (B type A)e #54<Gmr 009,
TR 00001, IVPP V 11853 HIGNP D-4145/~ T ARG BARAE, 55—, X HFRBAL, J5
JECAFDGHINE , - 26 VLR FUGH 7 (%) 565 TUAE T st k9 R DLAS NER G, YR iE s RN, HER
AR RGN A & — AT A= BE(E L type B)o ARASIVPP V 15652, IGGCAS 2005F001 #1SDM
20090101487~ T B BRFIE .

x1 PRFFFEEBIHSIFHER RS 1E

Table 1 Selected characters for Shastasaurus tangae showing an apparent dichotomy

Distal Proximal
Length Length of -tarsal 1-2 Preaxial Postaxial Angle of
. size and phalanges ~ accessory  accessory  bifurcated
Type and specimen of skull* skeleton . L . .
(cm) (cm) metatarsal size of digit in digit in parietal
¢ © size of digit IT in hindfin forefin crest
digit I hindfin
Gmr 009 76.5 >400 small small absent absent 55°
type A IYII;I; ;/ 79 520 small small absent absent 60°
TR 00001 85.5 538 small small absent absent —
? GNP D-41 83 550 small? small? — — 45°
SPCV o
10306 61 present 28
IGGCAS o
. 2005F001 70 = 500 = normal normal present 30
type
a SDM 74 450 normal normal resent resent —
20090101 P P
IYSP;; ;/ 96 700 normal normal present present 28°

Note: Data of TR 00001 and SPCV 10306 come from Chen and Cheng, 2003; Chen et al., 2007.

* Distance from rostrum tip to parietal sagittal crest back end.
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type A: IVPP V 11853 type B: IGGCAS F2005001

1 REECE MR £0 e 8 P i e S 7
Fig. 1 Two types of hindfin of Shastasaurus tangae
Abbreviations: a. astragalus [fi‘F'; ac. preaxial accessory digit Aijfff4=#t; c. calcaneum FR‘5; fe. femur BH;
fi. fibula JHES; ti. tibia 28 2~4. distal tarsals #G B3 ; 1I~V. metatarsals B F; scale bar = 5 cm

55 B ARARXT R, F B T R4 A P RR R R . ATUARAR T BRIV IR 2 AR &
B ETE(K2: type A), W TFRZAGmr 009, TR 00001 FIIVPP V 11853, MMiBEIFRA (1 Hij Ak
SEIVIR R & & —H S B EFE (82: type B), A WL TARASPCV 10306, IVPP V 1565241
SDM 20090101,

X PP SSRUAR A S B, B B S I L (Rl ik oC R AR, T00A R 3 XL
FAEERLT-HE 7R T XN AE Ak . ABBRASTHA i v 73 S0 £ 4R 55° ~60° 5 BRUARASTHE Hif
U4y AR EER28° ~30° (1), FRASGNP D-4146141, J5 A fEHg R AL, (H TR
S XS RAse oA, JoikEARIAZE,

WKPEARA T e B BB AR 225, 80T LUE 8 I WOE AR L AR AE A 70
SRR ATUARAS S B T5 L K 5.73~5.87, BEIFRA J4.15~4.6, Bats ARG A 5
JE L BRIBRAS AR X A0 o RIRT TG fE 5 50ds , o X P AP 2 Y i i K T8 H AR (L AR T
H, HuI G2 AR 22 550, E 3R A5 A0 A0 R B0 [t Ty F8 /R U ARk . Sk
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type A: Gmr 009 type B: SDM 20090101

[ 2 XIS o o iy 7 o i PR 2AS 7
Fig. 2 Two types of forefin of Shastasaurus tangae
Abbreviations: ac. postaxial accessory digit J&FffA4:45; hu. humerus fil'f; im. intermedium = [A]fiE; pis.
pisiform %6 &1; ra. radius F¢45; 1l. radiale £ ; ul. ulna R ur. ulnare ]RUYi‘HE ; 2~4. distal carpals JCY;
Jii; 1I~V. metacarpals “£°H; scale bar = 5 cm

KL LT, ATRRARSGIE Y, SNk TEm4fs; BRIbRARS g2, LK bk
TeafiZ . Pk SEBUESZ 36 B R R AR, Sk B 19K 98 L= B RRE R 73 AN [R) 2
B, BT EEZARARIE, B RS5YK LR ABIBRAR YR R TBASRA . 3
LK ST LRI, ARIGRAALIG 58, KE/NTF TR ML, MBEARASH LG, KB
VLMWL . FRARGNP D-41415h, M B K9 L RBFLK SE b A, BUEHE TB
BIbRA . I THRARGNP D-41 K& MEHE, V5L RREAAT, 25 K5 0 A0 I 2 R — E M
B, ATREEE A —EiR2s . IbAh, HETERE A IR A BN, X R B )
SEVE A BE I

HABSIEXB Bt Je B 42, GNP dq-46FIIVPP V 11869{URAF T k8, H¥IH
DT ) EARAE, Wsmihas, KREEEEA U E XWER, JoEdE—E0725, Gmr 0153k
BN A AR, PURCEES S AN T, WM E. GMPKU P10624X WLHT B & 4
B, RALBAGEREEE, SPCV 3001448 0 m FARE7ER Sk m, MIFEL K aw
FRFIW AT REJB AT . TVPP V 11865FISPCV 10305 B [AREAVARAE T LB 88, H A4l
JEEE TS B IURARRE, AT A58 8 TR0 SR A~ 28R, Vo 118653k B K 9
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b oh92/25, A H3.68; Sk SWIK o 1.50, FifLK S b M 17/11, {20 1.55; VAITRA 7>
MAFEHR65° , KUCEH I ARIFRASYElE . SPCV 1030598 fL K 58 L M12.6/5.3,
B 02.38; VIR 70 XA BN 31°, XS 1 IE BRIFRASE WS . GNP dq-22 8 —14
Wy R B R () Sk VIS TS 4> XA 300, U A B, HEBFLK 96 LA 29 M 1.8,
SRTSCEE TG, WAL T8 F S vl DUAVE A 7 R R 288 L %) B o 1T RE IR T B AR AR
Ik

*2 MRFEFFEEBA TSN ERER LE

Table2 Selected measurements and ratios for different specimens of Shastasaurus tangae  (cm)

. . Upper temporal | Skull L/
Type and specimen Hindfin L/'W Forefin L/'W Skull L/'W fonestra L/W Snout L
Gmr 009 — — -/21.8 -1 — 76.5/19.5 3.92 12/6.7 1.78 1.58
type A | IVPPV 11853 | 77.5/13.2-1 5.87 /22 -1 — 79/22.5 351 | 14.5/9.2 1.57 1.58
TR 00001 82/143 r 573 | 109.1/21.9-1 498 85.5/— — — — —
74/13 -r 5.69 16.5/7.6 r 2.17
? NP D-41 — — 19. 4. 1.
G 78/17 -1 4.59 83/19.3 3 14.5/6.0-1 221 36
SPCV 10306 — — -/20 — 61/15 4.07 | 14.5/6.6  2.20 1.49
IGGCAS
- 2005F001 62/16.5-r  4.15 ~70/16 438 13.5/6 225 | ~1.46
ype
DM 14.5 -1 4.
S 06/14.5 6 80/19 -1 4.21 74/ — — — —
20090101 61.8/13.9-r 4.45
IVPPV 15652 | 80/18.3-r 4.37 105/23 -1 4.6 95/23.5 4.04 | 18.9/84 225 1.49

Note: L. length; W. width; r. right side; 1. left side; Skull length, from rostrum tip to parietal sagittal crest back
end; Skull width, between two prefrontals lateral edges; Snout length, from snout tip to posterior margin of external naris;
Forefin, hindfin length and width are the maximum segment size. Data of Tr 00001 and SPCV 10306 come from Chen and

Cheng, 2003; Chen et al., 2007.

(HAHR AR, BREL EIXSEhsASL, i A PR NS WU JE SE bR A nl [l 42 56 ik
RSN SR s XA W) KRR £ g i B B A 73 o e — Ry 5 M 48 S [l 5t S el 3
T IR RAF A e B R, e B e M 2 TR 3 koK DL T S 728/ 0 iy R A Bk
KE, BASOTRIHIBEYS I 53— G A RBRE Y K RITE” Fe AR
Z—Hy ARSI AR ERAEAESE, 2009:136), WIAEHE B e mLny, N
R AR B R T ABRIBRAIRAIE o DDA S8 I D P A AR AR Sk B 43 JCRE 9k Sk 7
HEMRFE 3 o0 i

3 XBRBEHTRR I B ISR

FIWTE AR AP RS 5 BA i I R BA R R RRYE . Sander (1989)7E
WEFEMI S ZEPITERIERE, A4 T IR T A A PP E S B Pt . — A
R (97 TR — SR AL PR AR G TOPFRAS), BT R AE AR A BB —SEIE 2 b
AR o g PR s TR PR 2SR R AR A B i — B

ASCHTW B bR AR 3 6] — B XA D2 A0, Sk B Sk 5 B R A AL, BR
HSCHR S RFESL , oA A B HAD B 35 A X AR AE . n] LB 5 S PR B R A AT
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L, Hp a3 FARBRAA 5. Gmr 009, TR 00001, IVPP V 11865, V 11853F1& 4 H
SRR bRAS ;. BEFRASG 61F: SPCV 10305, SPCV 10306, IVPP V 15652, IGGCAS
2005F001, SDM 20090101 F1 U4 [E Z2 i J5t 23 el 35 e JThRAs .

JCFTsh W T Z A ER A KIS, NI PRAR 8, , L5 Rk
BEMRIRECRR 2 ) i AF AR A (Sander, 1989; Rieppel, 1989; Cheng et al., 2004), HFZ Xt
TR TR BEAE B, S AR W) fa Je AR MR KR A 784, 1H3k
B RINGF FE R IZ AT AR AT AN {E B . Bellairs (1969)¥ 45 1, 7EZ40ET T
Jerp, A B B A A AR RN AT BE OO HAR MR KNI 1720 S TR SRR A p
LB E/NYIGGCAS 2005F001 G MARK B2 K F4.5 m, HELFEEE S RE, 2
T, 2012), N E AN 24 I8 TP A A

H A 1 A K AP YT AR AR, R &S IR AR, BH BT,
AR EE Y I I MR AR S . SUNG R, ARUARAS A9 58 T B AN 65 1191 kR
B AR I B A BRIBR A 22 . (HARA RN AL, HARSRAITIVPP V 118534MK
KEFEK T HBRUS B AYIGGCAS 2005F001 MAK B, EIFEE B LR BER 22 04, R
PR T EHACFRER A MA R IS, AR S BRFRA S M0 22 S FdE R ME R B A
IR BE R, FEARAREIE T BB M TR 255, (Hn] GRS AR R A FP

AN, EAIbRA R ABIBRA S B B TSR 76.5~92 em, BRIBRA 5K B R
61~96 cm U —E, VLRSI e 2RTR], BRI Ao e (AP 2R AN A AE
W MER NS

H e 2R A i B B e 28 J@ R mbE 25 5, B B ER BAE B (0 AN RRE X 14
£ B BEE R ASER LB (Sander, 1989; Rieppel, 1989; Cheng et al., 2004), %5 Jp
B R S T S A A T R B AN [ AR R e AR R S (W
et al., 2011), TR Z ttf g Eurhinosaurus huenei ¥ I 2 IUAE Sk B W) 5B A1 I i
FRNAE 5 KA AN dE B A1 5 (McGowan, 1979), HFHEANMAK/NICH B 25, HE
McGowan (1979) Z3HHARESE 38T, PINZRBIE) Eurhinosaurusth, —2SW)B . LR
N, HSHFEE, H—2RUpingam . TR/ HABH51S . e 4y
TIE 5008 FC B 348 0 e A DA VR 2 AL 2 Ak o 1 S XS Qe A R P A R /N 22 5
AR, HRAB B R R IR T RO ) s (i) B 508 A8 1k . W £ X6 vz 1)
WISk 22 S A FR A A, BRFS B 9B A 1 — 2R (ARD R ARG 5, 5508
F)—Z(BROYVIFRELT K o R IR e U P9 A% 1 WP 25 55 i AN B A, (E Sk B A 5
| LA B RN TR Ry o0 AR R /R T 2 W 25 S AR

4 HHE

41 EHMEFIERARRIRESH?

DA AT DR A BRI BRI, I DB B A 1] 22 S 02 o P a2 o ) 28 S AR R A Pk . G
W4 shp i H i e i e tb A A 3JE3F, 4 302& Guanlingsaurus liangae Yin in Yin et
al., 2000, Qianichthyosaurus zhoui Li, 1999F1Shastasaurus tangae (Cao & Luo in Yin et al.,
2000). 2Tz A B R R, SR AR AR e A v R A O e
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(3JE10FH)(McGowan, 19794 L, RAEIE A 25 57 @ B IE SR e AR SR izt H
AR, SCHEET LR K NRTE SN ZE R A 2K,

A b, BRZELIZEQ007) IR FRISPCV 10306 HISPCV 103057 E /Y “F M 7T
Je”  (Panjiangsaurus asiaticus)Z 4%, 3837 RIS K W) Mg —H Fh AR T2
(Callawayia wolonggangense). YEE VAT P W 0y 38 R AIAE , (E IR BN A B
RN TFRIEET “SmmM S IHmABE SATEUE Z M, IEmE S 5 a4l [l
BERUN; e BRI AL g, RS EELRGAG IR RRE S
B b R HERR A LA LAMIIL 2 A, B R A BRI TE ST o X
SERMIE 280 SR TR R R IE—E P AR IESE,  2000; Maisch et al., 2006; 1 BRAE |
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