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WE 2R T BF F £ 3 (antiarchs ) /N — B F, F MR /NEX B (Microbrachius chuandongensis
sp. nov.). ZAGEATHEE FTRAZL LBFRA, KR AR 5L HTH (Emsian) 4
Y, FMERT 3 K5FH/NEA (M. sinensis) HEARE. ) AMEHE/NT e/ Nk 2) #
FETERH A R E BT, BT 3) BB AR B b A I HER AT R LR, BT R TR
AR TE BRI ERAERREE, BUS/MNAKRER M. dicki RE.

K@il =g, REAN, AE AR

PERESES Q915.862
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1 ®I

/N (Microbrachius) & Traquair T 1888 F B V.. fEH G 100 BEMETE B, &
TR E IR o5 = KM 9 B 5 JE (Orkney) #4822 8 5 (Shetland) 51, 7EHH A 3
fs s Xk R Bit, *HZBREEAPR, EF 1978 £ B Hemmings 58,

1984 4¢, 3 E 1 S YA B TL 10 IR T R H = BE 16 22 M I /DB 8 — Fi b, 1T 8 e 4R/
8 (Microbrachius sinensis), 79 B T X — &Rk AE % o BR 4 Hb 38 43 75 Y B, AT 9/
BB BT R R AL T AR

FRRNNEEANIERGARAT ZEERB AT RE K MFHT I GBI, 1984). H
WAHTHRALHAERIE, R ETRMBNKE, R BB EHLA W Stringocephalus
Bk A, Uk BH i % 28 89 AU A Givetian, < SCHTIC R B9 S8R /D R BL T == B I 3 350
PFRMETRALNWFRA (B 1), KoK Emsian 895 B8 CRE, R MW, 1996).
FRAKEHEAIRREGAEDE, RMEBRER, SH B RFNOARKE Xichonolepis.
Bothriolepis tungsieni . Heimenia. Kenichthys. Wudinolepididae LA & Onychodus W) F 15 .

AT R AR R K E B 1981 £ S REER M RIAZE R KM,

FHBEFEE ERREEE—EHL—EPFNEK. REERLN, LFLBHERRE
TR, Xt B I K SR ER B T B A LRI,

) BREBRBERZLSTE RS 4957208 DM h ER ¥R R SESHEHTESATE (K2952-S1-412) ¥ 8h.
Wi B $1: 1998-06-10, B H 3. 1999-03-02



38 ETHRME. =R HEHX TRASK/MEE (Microbrachius) WA F X I 201

— 25
35’

—25°
30!

| |
103° 103°
45’ 525/

Bl safA
Fig.1 Localities of fish remains

2 Atk
IZNE&F  Microbrachiidae Gross,1965
INGEER  Microbrachius Traquair,1888

FiR/NE R (FHM) Microbrachius chuandongensis sp. nov.
(B 1~6; EMD

EBGE 1HREETENL—FKBEANZ,V 11526.1.

Httbel SKEMEAHAZ 14V 11526.2; kBB 144V 11526.3; TER P N
11V 11526.4; BB R SME 1V 11526.5; A EBHIEEILY 1 444V 11526.6.

SR ZpHEFHEL TREAFRA.

BHIE MBMEEaE, LPHMER, XVTEAT. EFK G ERMEF
AE.BHMEE. FMREFEMNAHE TEATOAESA. P8 EE FHMHE,
MEAMBRERE%Z. FiPAEHRTEK. sfiAFALRE.

REEE, KATR. WEKE. . EARBEYRE. ZAFERNTHEMHEE8, %
ARA150°. BREREMEEHNAHE. TAMEBRN. 2K, ENARE. BF
ANTRFERER. fiIPERFEKERTESG EHER/NEETEZ, M X
B.EEXAE,GRUE. MENAKREASE, XTRE AERE: EEMASMA&
AREANAAEMA B KEANRTEWY 265 BEMUNAF BT KA HTER 2 15,
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AU RO U R AR S . RS R, BN, BB TRAL. A K- NEAE.
e 8 e J5 R W AR 5 AR R

EHRARBEERR AR NEAT,

YU TE T BE b O AT HED i, I R8% 3L R 2 A0 S /NEORDIR R, BB R T 2,

iR MMEED, APHEMEK, EBEM M dicki Bt 0 it (Hemmings, 1978,
text—fig.36) , T W ERRLFEMEMIFME. £V 11526.1 B, X—RKBPKEH 12mm, HH
LB KE N S50mm, 45 AN K E K 42%, 384308 D Bk B E Asterolepis,
Hunanolepis . Bothriolepis )3k H AH3F B K2, H L EM (Sinolepis) BE/ME (F 1).

F1 FRMEESHEMMLRKS SR
Table 1 The propotions of length of the cephalic shield to the total length of Microbrachius

chuandongensis in comparison with other genera and species (mm)
KERE 2K
Sinolepis macrocephala 4/9=0.44 (#Liu & Pan 1958,5)
Bothriolepis canadensis 30/90=0.3 ($EStensio ‘1948, & 127)
Asterolepis maxiates 18/99=0.2 (#ETraquair 1894,E37)
Hunanolepis tieni 68/206=0.33 (#EWang 1991, E4)
Microbrachius chuandongensis 5.0/12=0.42 V 11526.1

ELHEHE, EdMAMNES SR RSB LPRREMLL N 1.311, 8%
LEEBATEK. XBYEKL, ATHANEMNBE. fTUAFRHE, SE. k5B N%HE
He, HIMAARE. XWERE, BHEIMIT., L EZY RN 23, I, &
RRARE. BIXRFTERESRES (B 2a).

HERIM (prorbd) W R F, FIHHE. AL KEN 14, F LEMBBIM A LER
EEAM%. EFLEEZAE —WHEE, BANEMER R 5 M A I BEFL A& AL 5 8 007 244, 3
SIERTM AT & A, X — 8 5/Nkf (Minicrania) (Zhu & Janvier, 1996) 3E% A4l

BT XALE 5%, Sk R EERIERT XA SN EARR, RAIES X4 7 7 7 /T 1.
HH M (ood) X E, HIE R E A L 5 Prerichthyodes (Hemmings, 1978, text-fig. 2)
Bothriolepis (Stensid, 1948 text-figs. 11, 12) M AT, EBEM FHAMBIFA ZTF. FHEiM
£ (pr.po) B B M BT M{# tH, I — B B0 5 44 J5 3, B sm B PR I e B HE AL B P 2R i
K L, B, t Prerichthyodes 1 Bothriolepis Wi E 4. % MARX T 3K B A9 58 B 845, HoMl
B3O %0 (cr.pm) WA BEETREWW TE, BIRE Bothriolepis I HBL. BEJF I (cr.
pto) A Prerichthyodes M Asterolepis radiata (Karatajute-Talimaa, 1963, text-fig.7) I & & .
HAEMBEAAEHN LEMERX, X — &5 Bothriolepis (Stensid, 1948, text—fig, 11-2).
Asterolepis (Karatajute-Talimaa, 1963, text-fig. 7) M Pterichthyodes (Hemmings, 1978,
text-fig.2) WAELL, B FRBFMA — i, Bl LB sor), ERFEANFHM, H R —
A LW (sog) .

EmRAHEEHEE P ARMUYU, A —Pf—st/hN, GIER—HH3ER
RA L, FHEARM (@) IE%, REAT4HE, B EA R — 1T 2 A ES R
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B2 ZHFW/NEAEFE RV 11526.1,3) .
a. HH; b WM ¢ B

Fig.2 The restoration of Microbrachius chuandongensis

a. domsal view; b. lateral view; c. ventral view

FE. JFIER S5 EESHE, @877 8RS HBR i (mr) F0% (8 2.3).
| IR RZREFTT. EFHAWEZEARPN. BFAR LHXREE.BELH
E.

HI A (Prm) SE88 KT K, X &K 5 bothriolepidids FIIE AR, ATILZME ERTM, BiL
SEBTMIIFRE AR T RIS, MSRIRT 1/3 f A M, B S e mah ey CLE 2). B g
S PIEEENA L.

WA (LY AAANWAE, EdREAMGAZAZEKRZ LA 2.5, @i
IEAMENEMZRIRKEZ LN 1.5, BRI EDIR 00T, B oY i Al 3 e, 77 0l
SMEHERLE, EMMEETWAMARZAMAPER. ZAPSRRIELNE%. 5
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GMBIBAHE EMNENEEH%EHFHE
(LH 2a.6,3: BRI, 1),

JE R (Pp) B 7E Asterolepidae — #£,
A RELS S BREXAE, KEZ
1.3, BI&HEHER—9 88 A0 ARIES
Ws B&ED, 2EEAY. BHREESF L,M
SR A

Hhr (N EER, ASEHRIERS %,
X = 5 Asterolepidae # [6], T A& [/ F Bothri-
olepidae. ZA KRTZ AN 1.0. FEBE
MABE; f5%a0M; Mgm P EMA, F&
L 2mm £ (mp) TE & A F .

Bl R (Pnu) A AHLN B9 DA, FER K
Tk, EEMMNALHXTRAEE, BHM
MFR ST A EEAKE. wih %o 5IEEE
oA b, S &SR L% EIE.

Jaihtg R (Pm) /b, RURETE, S Tk HF R EIIMUMAL. EEEEBSHAMMA YIS
%, FArsMu A s AR E.

S (BxD) KEFEE, L RN%. ASMEASNEEEMSMEN%H L.

HHUNBEERXRETR, B E. NPHREE. £V 115261 BEEFE5LPER
AREEE—E BRERNE. WE: £V 11526.2 71 V11526.3 B, R R E EH
¥. TEV 11526.3 EREIRE R HILEEE) 9% F M E 2544,

B B RRAE T & . Microbrachius F1 asterolepidoids i) A48 [&, Q084 M) 4 L &Yy & 352
BAR, B i (dmr) 8, AF A (dma) MG —BHEHEGA (pa) %. HEEPEHGEE,
HEH R TFS (LB ) HERIAEAMAETE%. ERELHELER—FEM
(pda) . EHEMMEEFAAHE. EFAME, ERERATT 5, WEREKFTE 8
HHE . NRE. NEARBT A —FEEE (otr) (LE 42) F SHIFEHITANB. TN
% (dir) FOE MRS (vi)) (LE 42 FIE 20) A F. BUAABENA ZERESNH.

HEV 115261 B, RERFELAMATRHEMAMEEMAWESRLREE S, T
Tmm; H FMBRARKES. 7Tom, TRZHE N 1.2, ¥EHERANFE AL 150°, % WA
BP 5 B2 55 U BE i 32 /DT 90°, 3 B 2R IR /0N i £ Y 25 BE 5 F B, R M K P Q0B 1) B vR O
B, X—mAEARAT BN M dick GHEHR130°. BREFEH,EV 115261 B
K 9.8mm, & 5.9mm, KT Z A 1.6, T HETEREEME. siABBASTERERE,
EANEMERATUER, BEAERE (AR I,2,4b), EREEPEE. FTARELT
MER I, D.MATERERFE&ME, HEAEPEHMEEZK (pma).

B HEHR (Amd) EMEELAE. £V 115261 B, K 3.5mm, § 4.0mm, FKZ
EEA 1.1, MBI RILERTE, B NKE. 6. GNENIRE; GENM. ¥AEE. &
BRG. WAMEEP. ZAEN B LY L, TEALRS. ZANMNEZEERY

B3 FR/DMBELFRENV 11526.1)F0
Fg3 Microbrachius chuandongensis, an

internal core of head—shield in dorsal view
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B4 FR/MEEKT (ABFHRV 11526.1)
Fig4 The trunk—armour internal core of M. chuandongensis in dorsal view

a. sensory line system of the trunk—armour; b. overlapping areas of the plates

M B R, iU ERMENEZEEEa SN B&E8W. 250 iwHE &M
EHE %R E.

FEHHEHR Pmd) ERAE, EMARFK . £V 11526.1 8B, B 3. 5mm, KA
3.0mm, KFEZ LA K 0.85. RFBAMTRMABR. WAHRKBLL 5 ABERERIFENSE%
Hit, BEIET IR, AT& AT DI R —8 W T 851 A, 80U /4 5 2 K e gm0
F. MEHMRF L EEHEFESTLHER—EA. BHEZXEH, KKEAIEFKH
173. B ERHEBEERMTEREZ. WEBEEESWA L, S5 h8HA — P, 3+
EEHA (pda)b#til. FEMPEEIIAKRT.

HENAE (Ad) KRTHE, RECVEAE. siEZHEREMNA; BEMEEDL: &M
#EH EEE G LA BHMENEABINERELMESE. BFRKRLHETHE
M (di 4k, XTRAERE. A FEUHBEATRE R BEE MEHMUNEERHHEH
BB KN BSEE FEEEESMA%. STABERERE. X
TEMEARZ.

EaWE M) K XTI, HE AT M A &% o 58, E RN M8 & E S55TE 0
RO EME. X —& L5 Bothriolepis #8{8L, T A 6] T asterolepids (Denison, 1978, &
90,A,C). BIZmEMA; G&RLAHE, . BEEYFHE. MW HEREEMNSTER
E.EBEWEE T R EE WM R &S E0E 0 WM BB E; eI RS WA
B ESEE, e B 5 EN A5 E .

RIEM A (AvD) BE M MBEN RS AR. XA RRAEMTORTHEAL. FEH
BEAEBEME, Mt EBSEYH, HBEEERE MMt L, MIMef&EEM, KX TX
BRREAE, HEjWA M gs, BHE&TFE, P&EM, A EELEEY £, 0
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A THRA-AEHBHBZE, £ V11526.1 8
EMTLIMER, WILBER, yWEAE, EV
11526.1 WM EBF 2.
EEMA (PvI) #EV 11526.4 BIRFEE, &£
V 11526.2 BAURFERTE., ZAWBRKFEEM
RABEHEESMHE AL, WM EESHBE
WA et & Y, ZEY R T AR EELE
ey -1y gt
. Ak (Sm) BERE, HEV 11526.2 A
ES%ﬁx%iﬁf%M&’ V 115264 B, 717 AT 4T LB AEE — 3
Fig.5 Proximal segment internal core of the FHEH =AML, B, TLAsTEF AR R
pectoral appendage of M chuandongensis o8N R=AE.
FHER MV)ZEV 11526.2 F1V 11526.4 3
BBMED, ZABEK EFE. WL 5080 EEMA B FEE.
M. £V 11526.6 L{URTE T A BsEE S A
B, mygk, ENVREKENSOmMm. BREHN
2.5mm. HEW, MEE R A K (B S),
RSEW . T AR 2 R LA RARTE T ki,
H LB R F A 2. ARE X Z B #3843 B Vi 3k
B, BRE/NEER, IETREN (ifcl) Haj M E 4
Bl e E L PR IERT M, f5 % 5 3 MR 1 (ptc) 41 2mm
B, PRBIENE (SDEV 11526.1 kB EZWFF A Bl6 SIS Lo RV 11526.5)
J:{%ﬁT/J\%Bﬁ,fé,ﬁéﬁi’q(pp)%ﬂtlﬂgﬁé:%ﬁy (mp) kb Fig.6 The ornamentation of the dorsal
RRE, FESETRMME. ATRENEE B a1 of the trunk-amour in M chuan-
B bR BRI EA R, (LB E B4 E M dongensis
LB, B A LR Ve G R S A M &
(dlg2) 7T BB F 45>,
gotfi: /PTG, FESRE ORI B R BORME, ST A, &£V 11526.5 &
ATLORER (WE 6). FERKFMEET ., BILA /NMIBREM, B h FHRENEE, £k
HAMEAR, MPLMAER.

3 k5t

Bibt e BT RA RARAE: 1) KB LB 47 HE5 s R 8ot s 2) Bk BB 3) P SRRk
FEIFFAE: )RR EET RO E, FEHBI B L ) EFEN: 6) ERMNELT
%, RUFMBRIIADRER L, F Y ERFHES KA FEAF1E.

A FRRE KRR KR RART R s EA R ERE: B ZEMBEEXR R/
Bz, HEH AR RITIA /D BIR.
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MBI BT R BB LN A (M sinensis) Fl M. dicki. FiE/PMEER
L (1984) BALH — A Fi b, BTR BRSO IR B, RIERRA b — B 6
FHAR. PRMIEHERRER: D) MEBEX )P ERASIMEE. TAXTXE
B 3)ABMAE;: )R+ LM,

FAORHERAR A — I H B BEME, A —RKPE2ARRESEE R, N#ERTH, F
MRS AR NRA R FERFIZET: DFRAEN, —KPKE R 12mm, T 42/0 K
UK B KB TE 23~ 24mm Z [8], AT JLJE FAMEEEK; 2) TER MR B, B & S A H i
T, AT aTM B A PN EE; 3) FE R, iIER AR E: 4) T B AR HED) 1 g
REMERAE, AN KRE. B, BENERTHHE.

EFHRE, AR, lREM ERA/DERER, XHAHEARART/MEA
MREHM M dicki.

/PR AS T R R A, FEEMEK/N, BB, ERIETR/AD, EWMRART%E
MHRE S RFETEHIEFHLU EENT HFEWHAERR, DITERBEAFEX,
JEEMEA: ) FAWIERNMBEE A, MEEAMENMERN:DHERF LELTHNE
JEAUILR Y, TG EAFE: ) FIR/NEANRTFRE R AEAE, T AREAR N IER.
H R E R 5 X 5.

AR BARNE R T E, SR/ A SR E AL, BRENSHE R EX.
ERESE, L—IRPHRELM Y HEA RN, WINES T LiEH FH 04 1/
HORLR R AL GKE B, 1965) . T SF R /N B B 75 BE S04 O 4T HE B B s .

Fil/N A SR ML NERR/NIERMAERAERFEE, WEIEEH
. HELPR/DN SMABREESAE, REHEARARTRA.

M B3R EEEERT RLINRE , B R LS M.

Bt AXEARGERIEEARN, BEAGERLALEFS, L4 AR TEH,

NEW MATERIAL OF MICROBRACHIUS FROM LOWER DEVONIAN
OF QUJING, YUNNAN, CHINA

WANG Jun-Qing ZHANG Guo-Rui
(Institute of Vertebrate Paleontology and Paleoanthropology, Chinese Academy of Sciences Beijing 100044)
Key words Qujing, Yunnan, Lower Devonian, Antiarchi
Summary

A new species of Microbrachius, M. chuandongensis sp. nov., is described in
this paper. The referred specimens include one complete head-shield articulated with
its trunk-armour, one head-shield, two trunk-armours, one proximal segment of the
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pectoral appendage, and some plates showing the ornamentation. All the material was
collected from the Upper Emsian(Lower Devonian) of Chuandong Village, west Qujing,
Yunnan Province.

Family Microbrachiidae Gross, 1965
Genus Microbrachius Traquair, 1888

Microbrachius chuandongensis sp. nov.
(figs.1~6;pl. I)

Holotype A nearly complete fish whose pectoral appendages were not preserved
(V 11526.1, in dorsal view).

Other material An incomplete trunk-armour(V 11526.2, in dorsal view;a
complete head-shield(V 11526.3, in ventral view) ; a complete trunk-armour(V
11526.4, in dorsal view) ; a proximal segment(V 11526.6, in ventral view) ; an
incomplete plate (V 11526.5) showing the ornamentation.

Locality and horizon Chuandong Village, Qujing, Yunnan Province, China;
Chuandong Formation, Upper Emsian (Lower Devonian).

Diagnosis Antiarch of small size. Head-shield relatively large, and longer than
its broad,its length being about 40% of the total dorsal length of the dermal armour,
rostral margin of the head-shield broader than its posterior margin; postpineal plate
with an anteriorly extending process;postpineal plate in contact with the lateral plate
and excluding the nuchal plate from the posterior border of the orbital fenestra;the
otico-occipital depression short and broad; posteriorly facing obstantic margin present;
pre-lateral plate absent.

Trunk-armour longer than broad;right and left halves of the dorsal wall meeting
at about 150°;dorsal wall meeting the lateral wall at an angle smaller than 90°;tergal
angle situated far forward; posterior dorsal angle developed on the posterior half of
the posterior median dorsal plate; cristae transversalis interna anterior and posterior
developed; lavator fossa of the anterior median dorsal plate fairly broad;lateral laminae
of anterior and posterior ventrolateral plates having almost equal height; single
semilunar plate roughly triangular; anterior median dorsal plate pentagon in shape and
bigger than the posterior median dorsal plate,and its anterior margin broader than its
posterior margin; posterior median dorsal plate small, its length longer than its breadth
and lateral angle developed and posterior marginal area extensive; mixilateral plate
present; axillary foramen large; pectoral articulation subcephalic; pectoral appendage
longer and slender; ornamentation on trunk-armour, possibly also on head shield, with
a combination of ridges and grooves,parallel to each other; overlap relationship of the
dermal trunk bones being typical Microbrachius pattern.

Remarks The new material has the following characters of Microbrachius: the
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large preorbital depression, which covers about 1/3 or 1/4 of the length of the
premedian plate and passes laterally onto the lateral plate to encompass a large part
of the lateral border of the orbital fenestra;the subparallel ridges on the dorsal wall of
the trunk-armour;the enlarged axillary foramen;the central sensory line groove present;
and the posterior position of the orbital fenestra.

The new material is different from the M sinensis in following points: 1) the
trunk-armour of the new material is smaller than that of M sinensis; 2) the anterior
median dorsal plate of the new material is roughly pentagon in shape, whereas it is
square-shaped in M sinensis; 3) the levator fossa broader, and the anterior ventral pit
not developed in new material but in M sinensis the levator fossa not obvious and
the anterior ventral pit present; 4) the ridges on the dorsal wall of trunk-armour in the
new material is narrower and more compact than in M sinensis.

The new material is distinguished from M dicki in three points: 1) the median
ventral plate of the new material is bigger than that of M dicki; 2) the levator fossa
broad in the new material but in M dicki not present; 3) the anterior oblique dorsal
sensory line groove on the anterior median dorsal plate absent in the new material but
present in M. dicki. On the basis of aforementioned comparisons, a new species of

Microbrachius, M. chuandongensis sp. nov.,is erected.

References

Denison R H,1978. Placodermi. In: Schultze H P ed. Handbook of Paleoichthyology,vol.2. Stuttagart: Gustav Fischer
Verlag. 1~125

Hemmings S K,1978. The Old Red Sandstone antiarchs of Scotland: Prerichthyodes and Microbrachius. Palacontogr
Soc(Monogr), 131:1~64

Karatajute-Talimaa V,1963. Genus Asterolepis from the Middle Devonian of Russian platform. In: Grigerlis A,
Karatajute—Talimaa V eds. The date of Geological and Geographical Institute of the Academy of Sciences of
the Lithuanian SSR. Vilnius.65~223

Liu T S(XU%4), Pan J( ¥&I1),1958. Devonian fishes from the Wutung Series near Nanking,China.Pal Sin( #H
HAEYE), 141:1~41 (in Chinese with English summary)

Pan J(#&IT),1984. A new species of Microbrachius from Middle Devonian of Yunnan.Vert PalAsiat( iy ¥ #E 319
#1), 22(1):8~13(in Chinese with English summary)

Stensid E A, 1948. On the Placodermi of Upper Devonian of East Greenland. II. Antiarchi: subfamily
Bothriolepinae with an attempt at a revision of the preciously described species of that family. Palaeozool
Greenland, 2:1~622

Traquair R H,1888. On the structure and classification of Asterolepidae. Ann Mag Nat Hist, 2:484~504

Traquair R H,1914. A monograph of the fishes of Old Red Sandstone of Britain. Pt 2. The Asterolepidae.
Palacontogr Soc (Monogr), 1~4:63~134 )

Wang J Q,1991. New material of Hunanloepis from the Middle Devonian of Hunan.In:Chang M M,Liu Y H,
Zhang G R eds. Farly Vertebrates and related problems of evolutionary biology. Beijing:Science Press.213~
247

Zhang G R (#EH),1965. New antiarch from the Middle Devonian of Yunnan. Vert PalAsiat( & ¥ #zsh¥ 54
A3), 9(1):1~9(in Chinese with English summary)



210 - A I B 37 &

Zhu M, Janvier Ph,1996. A small antiarch, Minicrania lirouyii gen. et sp. nov.from the early Devonian of
Qujing, Yunnan (China),with remark on antiarch phylogeny. J Vert Paleont, 16(1):1~15

Zhu M (R%), Wang J Q(E®R ), 1996. On the Early-Middle Devonian boundary in Qujing, Yunnan. J
Stratigr ( #1222 7478), 20(1):58~63(in Chinese with English summary)

fHEEFi%AA (abbreviations used in text and figures)

Adl—anterior dorsolateral plate B7& I H
Amd——anterior median dorsal plate R & H
Avl—anterior ventolateral plate B &K
cr.pm——paramarginal crista of head-shield 3k B Bl i &%
cr.pto——postorbital crista of head-shield J5 HEi%
csl—central sensory line groove HHRBRIN
dlg2——posterior oblique dorsal sensory line groove /& #&HM4R M
dir——dorsolateral ridge of trunk-armour §X ¥ % fiji%
dma——tergal angle of trunk-armour SKH ¥ £
dmr——dorsal median ridge of trunk-armour 5% B # i
Exl—extralateral plate Ml R

g——pit on Pp #ARM

infraorbital sensory line on head-shield BE T35
L—Tateral plate M}

lcg——main lateral line groove EMI£%MH

mp——middle pit-line groove AR

mr——median ridge on Pp /SR A ik

Mv—median ventral plate F B H

Mxl—mixilateral plate & &8lH

Nu—nuchal plate FHH

ood—otico-occipital depression of head-shield Bt ]
otr——oblique transverse ridge of Amd BTHH K FHHEI%
pa——posterior angle of Pmd /54

pda—posteror dorsal angle of trunk-armour R /5 H £
pm——postmarginal plate J&i1%H

pma——posterior marginal area of Pmd B HEHEE&X
Pmd——posterior median dorsal plate FHHH
Pnu——paranuchal plate &K

Pp——postpineal plate JFH# R H

ifc

pp——posterior pit-line groove JFALRW

Prm——premedian plate 879 K

prorbd——preorbital depression HERTM

pr.po—anterolateral angle of otic-ogcipital depression of head-shield H-#L M &7 8
ptc——cephalic division of main lateral line on Pnu SkH b8y E BN
Pvl——posterior ventrolateral plate J& R il

Sm——semilunar plate A K

sog——supraotic groove of head-shield L

sor——supraotic ridge of bead-shield L Fi%



