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Hiroyuki Motomura*, Jumpei Taguchi, Hisashi Imamura and Mizuki Matsunuma. 2020.
First northwestern Pacific record of Thysanophrys randalli (Teleostei: Platycephalidae)
from Kochi Prefecture, Japan and morphological comparisons with 7. chiltonae. Japan. J.
Ichthyol., 67(1): 1-9. DOI: 10.11369/jji.19-034.

Abstract During an ichthyofaunal survey of southern Japan, a single specimen (74.9 mm
standard length; SL), collected at a depth of 8 m off Kashiwa-jima Island, Kochi Prefecture
in June 1992, was found in the fish collection of the National Museum of Nature and
Science, Tsukuba, Japan. The specimen was subsequently identified as a species of
Thysanophyrys Ogilby, 1898, having the following combination of characters: dorsal
surface of head lacking tubercles, suborbital ridge with six distinct spines (including one
preorbital spine), lateral-line scales with two exterior openings posteriorly, ocular papillae
absent, interopercular flap absent, and well developed sensory tubes on upper cheek region.
The specific identification as 7. randalli Knapp, 2013 was based on the short snout (length
10.1% of SL), a single preocular spine, no supraocular tentacles, the iris lappet without
branches, interopercle expanded posteroventrally, and six scale rows between the second
dorsal-fin origin and lateral line. Thysanophyrys randalli having been recorded previously
only from the western Indian Ocean and Pacific Ocean north to Kiribati, the Kochi
specimen represents the first northwestern Pacific (including Japanese waters) and
northernmost records of the species. The species is compared in detail with the closely
related congener Thysanophyrys chiltonae Schultz, 1966. In Japanese waters, both species
occur around the southern oceanic islands. The new standard Japanese name “Kokuchi-
kuroshimagochi” is proposed for T. randalli (“Kuroshimagochi” applied to T. chiltonae).

*Corresponding author: The Kagoshima University Museum, 1-21-30 Korimoto,
Kagoshima 890-0065, Japan (e-mail: motomura@kaum.kagoshima-u.ac.jp)

:Iﬁ"ﬂ Platycephalidae 723/~ I FJ& Thysanophrys

Ogilby, 1898 IZERERE HIC 2 H 9 2 W ALK
ZEi ek, B TEREICER 4 AL LOHEET
%, BREENMEA T HS BT EICERT 2,
AL 2 MOREAND 5, WERESD
K93, MBERICKANRY, BIXTEORKMM
BRENIKEETAHRLEDRBETEREINS

(Imamura, 1996 ; Imamura and Knapp, 1999 ; Imamura
etal, 2019). RBAMHIIRE 10 GHEDEDLN
THD (Imamura et al, 2019), HAENSEEL XX
T F Thysanophrys celebica (Bleeker, 1855) & 71
< A5 Thysanophrys chiltonae Schultz in Schultz et al.,
1966 D 2 MHFERENTVS (Y - FZE, 2013).
BHREENS 192 FlREETNI/OUT
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IFED | FEADERIRI A EY)RE OFEAREN S R
DOholz. REAZFHE LIz& T A, Thysanophrys
randalli Knapp, 2013 E[REE N7z, AREEA 2 F -
RAPEIRIED S BORINICIRE SN T 5D (Knapp,
2013), HAZZLILTERKFEFEDN D DRl Eh >
fele®, TTICMETB L LI, AFIHLT
ISR 228 5. F7z, T randalli & A FE
W THARENTHAMICHE T3 70 <xd
FIITEEICELIL T3 0D TN E T
tkgEMfTbhTwiahof. 22T, AWK TE
T randalli (RIBERAR L RO XA T) &y
< dF (T chiltonae DROX A T 7 & TEF 44 FEZA)
DFEAM 75 Ll iRt 217 - 7z,

MR L FE

At B FHI5 7 Imamura (2008) 12 Lizhi - 7z,
G T2V FAZHNT 0.1 mm BALE T
To7z. BREKERIGKETIESL EXREL L.
I DDA ER (1984) %22 IC Knapp
(1986) & Knapp et al. (2000) DHFEZMIEK L7z,
Jekd (1984) iKf’ARENTWVAERVEE LT,
ethmoid, frontal, 5 KX U preorbital spines % % 117

N, AT, d5 &K CHRE R & FIER U .
AT OV T AEAR I @ R 2B T2 SR A
A E (BSKU), MW EKYHR G U EY
(KAUM), EZRMIEEYEE (NSMT), )i 1R
YAEMORE - HBRIEYIRE (KPM), BXURAIY
Z7 VHABEYE (USNM) IZETNTV3S
AR TSR U TKPEREEIME)IBE GO
B EYHEOAEEEERNT — 24X —X
(KPN-NR) ICE RSN TV 5.

Thysanophrys randalli Knapp, 2013
QA7 Fo0ykIF R
(Figs. 1-3,5A, 6 ; Tables 1, 2)

Thysanophrys randalli Knapp, 2013: 128, figs. 1-2 (type
locality: west coast of Mauritius, 20°16'S, 57°22'E,
4-10 m depth).

SEHAEAR NSMTP 111349, {AE 749 mm, &
RV 2 B8 K A T4 S, KR 8 m, 1992 4 6 H
28 H.

HE FHEEIEIEEZZNEN Tables 1 & 2
WKRUTz, HEKIZXSHERT 5. MEIIRER

Fig. 1. Preserved specimen (NSMT-P 111349, 74.9 mm SL) of Thysanophrys randalli from Kashiwa-jima Island,
Kochi, Japan.
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Table 1. Morphometrics of specimens of Thysanophrys randalli and T. chiltonae
T randalli T. chiltonae
Japan Mauritius Marshall Islands Japan Western Pacific
Non-type Holotype Holotype Non-types Non-types
NSMT-P 111349 USNM 341987 USNM 141009 n=734 n=9
Standard length (mm; SL) 74.9 85.9 142.2 17.3-177.6 95.3-170.1 Means*
% of SL
Head length (HL) 34.9 343 36.3 35.2-45.5(38.2) 36.1-37.9(37.1) 379
Body depth 12.5 12.3 10.3 9.4-14.9 (11.6) 9.6-12.9(11.3) 115
Body width 15.6 17.1 16.2 10.4-18.0 (15.1) 13.8-17.2 (15.3) 152
Snout length 10.1 9.8 12.1 11.5-16.3 (13.0) 11.6-13.3 (12.5) 129
Upper-jaw length 13.6 133 132 11.5-20.2 (15.0) 12.3-14.5(13.6) 14.7
Lower-jaw length 11.5 — 113 10.1-18.0 (12.4) 10.2-13.0 (11.5) 122
Interorbital width 1.1 — — 7.7-12.6 (10.2) 7.8-11.6 (9.6) 9.9
Orbit diameter 9.6 10.1 8.6 7.7-104(8.7) 7.7-9.1(8.4) 8.7
Postorbital length 15.6 — — 15.1-18.7 (16.4) 15.5-17.5(16.4) 16.0
Pre-dorsal-fin length 37.2 36.3 37.6 37.2-49.5 (41.3) 37.9-41.2(39.4) 40.9
1st dorsal-fin base length 18.8 19.0 17.4 15.0-22.4 (19.1) 15.9-21.6 (19.2) 19.1
2nd dorsal-fin base length 26.4 282 25.5 20.6-29.0 (25.1) 21.5-27.2 (24.6) 25.0
1st dorsal-fin spine length 33 4.2 24 1.7-4.7 (3.0) 1.64.5(3.2) 3.1
2nd dorsal-fin spine length 14.8 18.4 13.0 10.0-18.7 (13.7) 12.6-17.8 (14.5) 13.8
1st dorsal-fin soft ray length 132 159 15.4 8.3-17.1 (12.8) 10.3-15.4(13.3) 13.0
Anal-fin base length 31.8 339 31.0 23.2-33.3(29.3) 26.7-31.4 (29.0) 29.3
1st anal-fin soft ray length 7.6 10.7 12.2 52-10.6 (7.8) 6.5-8.0(7.2) 7.8
Pectoral-fin length 22.1 17.7 18.3 18.5-27.0 (22.0) 19.4-21.7 (20.9) 21.6
Pelvic-fin length 24.6 26.3 29.8 20.4-30.2 (26.0) 22.9-29.4 (25.5) 25.9
Caudal-peduncle length 8.0 8.7 9.0 6.4-11.8(8.9) 8.4-13.9(9.6) 9.1
Caudal-peduncle depth 4.6 4.8 4.6 3.7-6.7(4.7) 3.8-4.6(4.2) 4.6
Caudal-fin length 19.8 20.8 22.5 20.6-27.0 (22.6) 18.1-23.8 (20.7) 22.2
% of HL
Snout length 289 28.5 333 31.1-36.9 (34.1) 30.6-35.8 (33.6) 34.0
Upper-jaw length 389 38.6 36.2 35.4-47.2 (39.1) 33.8-39.6 (36.8) 38.6
Orbit diameter 27.5 29.5 23.8 19.9-25.6 (23.0) 20.9-24.7 (22.7) 22.9

— no data; means for body proportion ranges given in parentheses; *including all specimens of T. chilfonae

XORPEN. BILIEEWERT, miSfloEk
KIREVWEARND 5. mEEREES TIED
ORGSR RTRIE MCET 5. Wi, w8
BEXCOZEFCIBFRRED DO, sEBEHEE
2DOWRZIEHKT 5. EIEBEROTTESAENIC K
Az, EEOIIBRREERTOREY, T
HE=ZF (GRDINMCCEFARZER. B
bRz ERBE O AL BRSER X K. FARIEE <
DOMZMA %, REEHIEC 2 FORIAMZER S
%. BREIRFREZNETN 1R FEdR,
BB NERERICERZADELS, 1 ROBEHIHE
SEDIETEMZMA 5. MmHRHREOmE&IEHTE
PN THREEREZZ2T 5. MIEEEFMREIAT, &
LS REEPEZEORBICIIEL T, AR

B ERE 1 AOMBEHMZMA 5. iEEEICE
HiA R, ARRECIE 3 I, BEMZ 2 A G
44, HIEE, LAEEE, RAEE, LEH
BlcRZhFh 18, BRUEHESEEICE 2 #H
H5. EIEEEV. EHEERY Bk 18D.
SHERD FERICIE R ORBEENRET S D, F
Wil aVv., TEBERARGVD, THEST
BB T HICEHT 5. [RREERERIC EE & T
KA BEEENRSD D, FNEFN 1 EOROEH
H3B. 513 AERE LI BI I EBIC 1 e AL
5. koBFme flm, BO%AH, BLUEER
WIS, EEIEHBICBDLNS. 1ok
MBI DDOTMICBTIMBETS. B
HHELE 2 BEIIDLITHICEENS. WEOBRIX
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Table 2. Frequency distribution of selected meristics of specimens of Thysanophrys randalli and T. chiltonae

Dorsal-fin spines

Dorsal-fin soft rays

Pectoral-fin rays

7 8 11 12 19 20 21 22 23
T. randalli 24 2H 28
T. chiltonae JP 2 32 30 4 6 20 5 2 1
T. chiltonae WP 2 8t 9 b 2 i 1
Anal-fin soft rays Branched caudal-fin rays Gill rakers (upper) Gill rakers (lower)
o B 11 12 9 10 11 1 2 4 5 6
T. randalli g 1 hz 2H 1 &
T. chiltonae JP 5 29 9 24 1 31 3 1 30 3
T. chiltonae WP 3 3H i oH 1 101
Pored lateral-line scales Scale rows between 1st and 2nd dorsal fins
50 51 52 53 54 1 2 3 4 5
T. randalli = i 1
T. chiltonae JP 11 8 8 2 2 19 10 3
T. chiltonae WP 5H 2 3 2 34
Scale rows below lateral line Scale rows between 2nd dorsal-fin origin and lateral line
2 3 4 5 6 7 8 3 6 7 8
T. randalli 1 M 1 1=
T. chiltonae JP 1 13 12 5 3 13 19 1 1
T. chiltonae WP 1 2 2 1 1 2B 1 34 4
"holotype; JP, Japan; WP, western Pacific
MBEHTS. B AT IEEEDRIE LS 3 15 5

HEichIMcELEWL. BERRITDITHICH
HEHUTS.

EEEOBE Aiduet. IR TAICEERD
BN D %, REEICEEOBEEIRKEND D,
1 EERTOKMNE - & EIRIL < K. BERBED
BICE > T/IMEBEEDBIET 5. 5 1 HHEDO K
SHENETED, ERRhHERREEE. 52 TiEE
PBIAT, B/ MEEEED D 5. g EH
W& I3 E0 T, IMBEMEDETET 5. IEIEIZ
BT, K&k BEAREERO/NEGaHNH
%. REEIF BT, WEEHEN 4 RORHE &
iRz BT 5.

P AHEFEYIE—Y, E—v b, E—
Vv R (ZATEM), FUNRX (A4 VES -
FIVAN—FRER), VOrVEER, NX7VY, B
KUTAVAETET DA VR« KFEED BREAR
MESNTED (Knapp, 2013), AFIEICE>T
EHIRMBICB T 3 0mhERE N (Fig. 2).

BE HMEBEEAIYLEIYENEED
10.1% (HEMWED 3544, RaTE 14, B
FEADE, RIS R AR IC A < 43
KLUV, THEBFTEIBRNAICEETS, B
KUH 2 IFHEECES & JIFRME D5 Ei 6 TH B T
L5 Knapp (2013) P Imamura et al. (2019) A

30"

20° T T
120° 130° 140°

Fig. 2. Distributional records of Thysanophrys randalli
(triangle) and T. chiltonae (circles) in Japan. Closed and
open symbols indicate records based on specimens
examined in this study and an underwater photograph
(KPM-NR 4808, Hachijo-jima Island, 15 m depth, 27 June
1995, S. Kato) respectively.

R UTe T orandalli DR E K< —H L7z (Fig. 1;
Tables 1,2). & HIT, AEEADFE - FHUEE L
AWFFETHE LTz T randalli DR 2 A 7 (USNM
341987, 14&E 859 mm ; Fig. 3) &ifla—=E L /=7
& (Tables 1,2), KM TR MEEREARZT
randalli & [6]7E€ U7Tz.
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Thysanophrys randalli & 27 @ ¥ < 3 F (Fig. 4)
WBILRERICES LU, WIE & LELE R BEDE IR %
[ < LRI XRTOEZHAET 5. Knapp (2013)
W& T orandalli & 702> < AF 2R L, Bi& S S
BEHEMIELRZY (BETRWMETS), &
MHRATE L FIFEA CEE (RO ETOEY),
HEMYIED 32-3.5 1% (2.8-33 15, BLU LI
LR B HIA < 08 Liswy GEERICHD < &
g 2) cickoT#MNEINhB LT
Knapp (2013) DARFICHEAICEED & M2 hifig L
7lE o fefzd, KBTI N SHIEEZ
HRat Lz s, 7y dFoEMofE
EXRZEARANMKEL, TNHOREICK > Tififd
EEpTERVWC EN o, —H, WELLE
T R OB IR G W2 X B3 5 - dIic B R
FFETHZ T MR TNz, Knapp (2013) B
BRI % K 91T T randalli 13V E L, KT
AWz 2 EAR (MEEERTZA ) OYEIRAE
ED98-10.1% (BHE D 28.5-289%) THH, 7
Oy~ dF (44 FEAR  HAME 4R, BLXUKR
0% A7z ZTWmNEI0BAR) 1 11.5-16.3%
(30.6-36.9%) T -7 (Figs. 5, 6A ; Table 1). &
51T, Trandalli 370y IF LU T, W
MRRNEL, HEMEED 343-34.9% (1H T
1 352-455%) THB LICBVWTEETOMHE
M2 T EWFTICiEFE E N7z (Fig. 6B ; Table 1).

TB, yardFORNIEEOEIIMS, &K
HoWE, HE, BXULHEEICHKEICES RFE
Wi bR SNz (Fig. 6). 7oy <dFo0
WA ER 100 mm IZ3E T % £ TREICFEWVAH
P < I 5D, 100 mm LU DN R E S
BZE{ELEWnWT &g hro iz (Fig 6A). HEE (Fig.
6B) & HE (Fig. 6C) F1AE 100 mm I %
ETHMMICE L &%H, 100 mm ZiE 2 % &
IAHIIC B B2 DRI Nz, BERER
FREIC > TEOHMEN K EGHZ(LZRE RV
Zehn, HEOHMEDOZ(LIEMEL LHED
ZLICRERAT R DEEZENS. AIKETE T
randalli DEAEE N Vin{, RFEOREICHES B
REZLZANB C ENTE R o Tzlcd, 5%D
Rt A E N B.

Knapp (2013) (& [ EBELF2 R FEE AVRS B IR 1 Al
AT rayr<dFoRMeEL, 3L
AETE UMW T randalli & DFEFIEE & L 7=,
AR TE 70y dF O FERETE R EABHER
W 99 5 T e efEad LTzh, A& 25 mm
DTFOEARTIHIZEEA LR LENT EAHLD

Fig. 3. Holotypes of (A) Thysanophrys randalli (USNM
341987, 85.9 mm SL, Mauritius) and (B) T. chiltonae
(USNM 141009, 142.2 mm SL, Marshall Islands).

IKiEoTz. ZDT, ShfaRid EEILR RO
RIC K B HFEOFAEHNHETDH % .

Knapp (2013) & T randalli @ iz KAKE HVHY 99
mm, 7. chiltonae & #) 200 mm T & VO, T randalli
MDEONRDOETHB L LIz, AR THRELE
BEALZNZNAKE 749 mm & & KIKE 177.6
mm CTH o7z (Table 1).

Thysanophrys randalli £ 7 A3 AFFHfEE & A
VR RO FICEBIEMN SRl EN TS (BilA
I& Fricke, 1999 ; Myers, 1999 ; Randall and Earle, 2000 ;
Heemstra et al., 2004 ; Randall et al., 2004 ; Knapp, 2013 ;
A, 2013, 2014 ; Motomura and Harazaki, 2017 ; Mochida
and Motomura, 2018 ; ¥A7H, 2019). AW Cid L7z
Wi FEDAEARE TN T HBUED SERE TN TED (Fig.
2), BIKDZEND S X5 R KELRFEPEHALRL
M OFEEIEEV. WISED T randalli 1351217
FHICEMIC L > THABEDN SHEENTE
AN HBELATEELRELZEDEEZ SN
5. HREI/OY IFRBOZHDERZFNT
M, T randalli DBIERIIHERENTE 5T, &K
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Fig. 4. Fresh specimens of Thysanophrys chiltonae from the Amami Islands, Japan. A, KAUM-I. 57531, 68.3 mm
SL; B, KAUM-I. 57743, 143.6 mm SL.

HOHAICBI 2B HEENELDOT, BNT
BAEELTWAAEEREVWEEDNS. &5,
AR IEIKYE 25 m LOROWEICAER L TWAEH R
M7, WEEBEEEO OV IFIER
(NSMT-P 55106) (Z7K¥E 70-80 m H 5 JiE B HE T#
LEINTEY, ynyIdFORERELRTDHS.

7535, Knapp (2013) & T randalli DJFFEH D H
T, BMlEZMETREEOME FEMIE L3E01m
D IH L W) I % L T “tentatively identified as 7.

randalli” £ U, TN5OEKZEIIRTRZATICEE
ELEMoT. UL, RIFETHEEEARE T
randalli D5k % A T O 21T o T iER, W
WA R 2R IF RS N e oz, 5%, 12K
P & REE D EETE O FEM 7% LR AT DA B T
B, ARUFFE Tl mEATED [ —FETH 5 &l
L.

FEHREFN % 27 1 2= IF13 Ida and Yunokawa (1980)
K-> TN\HILFEEDORE (Rfa0Hk) THR
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7

EINT 2 8A ((KE 1245-1623 mm) ICHEDE,

EEEINE.
BENTWB EEbNsh,

TN 5 DAL ERLBA Y B P

AR TINS DR

K%

FANBLIFTERM .

LML, Idaand

Yunokawa (1980: fig. 1) A/R LTz RBEHEDEAE
HOMEE (RE 1245 mm) EYIDNHASMCEL (B

Fig. 5.
randalli and (B) T. chiltonae at the same scale. A, NSMT-P
111349, 74.9 mm SL; B, KAUM-I. 62074, 81.4 mm SL.

Dorsal view of heads of (A) Thysanophrys

BASEHNUMEIRAEDR 12%), T chiltonae
DEOHPHANTH 2 (Table 1). F/z, L2 =
KD 5B OKREEAK (AE 1623 mm) X553 F
FOREARBIZIC X > T T chiltonae T 5 T & Mk
RENTz., Lo T, BN 7oy xdIFE
T chiltonae \IC M U CTIRBEBENIZHRITH D, T
randalli W 3T U Tl 9 N SR 4 DN T
ENEREE NI, FT T, AWK TR EHEME
FED T randalli D 1 FEAR (NSMT-P 11349) Ic D&,
FiEERL O s Frayr dF BT S, Th
& T randalli O 7> < AFICHXRTHE N T
LIRS,

EBHRER < dF T chiltonae (HBHLFE 10
il & 1k £ 17.0-1422 mm) —USNM 141009, T.
chiltonae DRARX AT AKE 1422 mm, ¥ —3/ ¥
WHBETO YT Ty TRIE IKEESS m; NSMT-P
55106, 1K 1452 mm, FHEMEREEFEHE, 70-80m ;
KAUM-L 23171, {& £ 121.9 mm, & {4 ; NSMT-P
95993, 1A 132.5 mm, NSMT-P 132430, &£ 132.9
mm, 74 VEY<TXE, 10m; NSMTP
68780, A 1700 mm, NhF L+ Z ¥ F ¥
KAUM-I. 16895, & £ 128.6 mm, KAUM-I. 17219,
KE 1578 mm, XL—7 - 75 L UHX,
NSMT-P 70691, &£ 1192 mm, £ Y K%y 7 - 1
YARZE, 15m ; NSMT-P 72195, {AE 953 mm, 7
VRVE.

2> dF T chiltonae (HAPE 34 ik (A E
17.3-177.6 mm) —EFIRAIE P NSMT-P 111348, 1A
1124 mm. KWEFEE (BSKU 63952, A4 143.7 mm,

A o) B Cc
e 45 |- i e
e 0
o @ 5 | ©
» O(p (7')42 i 8} 2\2 Q)
& 00 2 St
g | O O £ 0 5 | 00
. 0og00 5, 0% 5|0
o) 3 o) 3
3 ©%%§§@% = ) 0Qo . = P,
M 2 & LS5 B[ 00
3 |- = 9@ 0 0 PO
A %) a
AA A
©)
9 | | I | 33 1 1 I | 12 Il | O | |
0 50 100 150 200 0 50 100 150 200 0 50 100 150 200

Standard length (mm)

Standard length (mm)

Standard length (mm)

Fig. 6. Relationships of (A) snout, (B) head, and (C) upper-jaw lengths (as % of SL) to SL (mm) in Thysanophrys
randalli (triangles) and T. chiltonae (circles). Closed and open symbols indicate data for holotypes and non-type

specimens respectively.
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Eh

Ok BEE | KAUM-L. 37723, {AE 1006 mm, TE ;
KAUM-L 62074, (A E8l4mm, BFE, 10-15m;
KAUM-L 67980, fAE 1169 mm, BAE, 10-15m).
SR (KAUM-L 63352, & 1145 mm, 25,
15 m ; KAUM-L. 86905, &£ 39.5 mm, F5, 20 m;
KAUM-IL 115067, 1&E 224 mm, #HEH2HE, 3-7m).
WEHE (KAUM-L 50858, fAE 217 mm, 55
15-17 m s KAUM-L 51363, {&5 21.7 mm, 5555, 8 m;
KAUM-L 57531, fAE 683 mm, B&EKE, 5-25m;
KAUM-L 57743, {AE 1436 mm, #EKE, 3-15m;
KAUM-L 62553, {AE 1441 mm, #BEKE, 8-17m;
KAUM-L 65879, &£ 362 mm, {2z E ;KAUM-L
66585, A& 1145 mm, KAUM-IL 66586, A& 740 mm,
2B, 14m; KAUM-L 79279, fAE 17.5 mm, #3%
KB, 18m; KAUM-L 82248, 4E 549 mm, 25,
1-18 m ; KAUM-L. 90588, & 152.5 mm, Mk RERES,
7 m ; KAUM-L 122038, {& 1443 mm, FRkEEHE,
10-30 m s KAUM-I. 122322, {KF 49.1 mm, KAUM-L
122323, & 433 mm, FHKEERE, 10-18 m ; NSMT-P
35579, 1A% 1776 mm, FHEKRE, 10 m; NSMT-P 75395,
& E 938 mm, ®EKE; NSMLP 110316, {4k 715
mm, 535 ; NSMTP 110458, 4 335 mm, 53
NSMTP 1276%, {AE 541 mm, BEKE). THEEE
(BSKU 120930, A 1080 mm, JHEE ; KAUM-I. 35699,
AL 1255 mm, HEE). EhFEE (KPM-NI 33626, &
E 1243 mm, FHIE). AELFEE KAUM-L 78481,
£ 280 mm, SHEES, 5m; KAUM-L 78557, {AE
633 mm, SHPEE, 5-20 m ; KPM-NI 33854, {£{ 1574
mm, PEZERE ; NSMTP 81352, & 743 mm, FHFEE).

aF o< IF T randalli—USNM 341987,
T randalli DR XA T, {AE 85.9mm, T—V ¥
.

E ¥

AREFWMOFELDBICHEDAIVTVH
SRSETEYIRE O 1. Williams [X, BEIRZDEREILT
K, ENTRZ2EYEOBEREARK & RTH MR,
BXUMENESZEGOR - #hBRIBYIEE O
FERICIEAFEICELTSHBHENE. ERE
KREBEWMEEMERS 7« 7 L ERE B
MEZROH T EICEBEYI S EZEN . BRS
REREBOES B2 AN OMHERKICIT Z 1
THEARDT— 22, BRERFRKICESHERO
E8l, BRBREKEZBOERBERKEIEAKR
WMEKICREROBEE 2> TEW:. UEDFL
KEATEBILEL LIF%. AW ERBAER

AMEBYED TEREREABOSRERE S
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