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Annual life cycle and egg diapause of the tropical waterstrider Rhagadotarsus kraepelini
Breddin (Hemiptera: Gerridae) in temperate regions of Japan

Suiro Nakao®, TerunisSA MAEDA** and Avumr Yamao**

Synopsis: In northern Wakayama and southern Osaka areas on Honshu Island, it was confirmed
that the waterstrider Rhagadotarsus kraepelini Breddin overwinters as eggs. Adults generally ap-
peared on ponds from early June to late November. Alate adults were observed from June
through to November, and diapausing eggs were produced from October onwards. Hatching of
these diapausing eggs under field conditions occurred between late April and mid-May of the fol-
lowing year. Diapausing eggs that were exposed to 5C for 41 days and then chilled to —5T for
a further 2 hours were able to complete their hatching when returned to an incubation tempera-
ture of 25C. Duration from oviposition to hatching in non-diapausing eggs was approximately 27
days when incubated at 20C, 19 days at 25C, and 15 days at 28°C. Developmental times in
nymphs decreased as incubation temperatures increased, and were unaffected by photoperiod. In
field populations, floating plant materials such as bits of bark and short twigs were used as ovipo-
sitional substances. In laboratory rearing trials, a small proportion of eggs were also deposited in
the water and had become fixed to the bottom of the container. Some of these eggs successfully

hatched.
(Received September 6, 2010)
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Fig. 1. Seasonal changes in percentages of adults and nymphs of various instars of Rhagadotarsus kraepelini in
Misaki-cho, Osaka, and Wakayama-shi, Wakayama. Numbers in parentheses indicate sample size.
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Fig. 2. Seasonal changes in percentages of adults and nymphs of various instars of Rhagadotarsus kraepelini in
Katusragi-cho, Wakayama. Numbers in parentheses indicate sample size.



2010 P SRER - BTEMEA - ILE

B RTE L,

MILTH O C Tid, 200248 A & 9 BIZHBRA
REINZbOD, FOHOBBIBOON ol il
D CIXWAEA D 20024 8 A 19 HiZ 2 Lo 5 #gh s A
%Ef%t# 9 B LD S BEIIH T TREOT B

IBbLENLhoT,

HOL EHIZBWT, ME TIZ20034E6 A»S 11
ARET, WGTIZ20034 705611 BXF THE
DOFEEWHR L/, WE THREZ WO CHIEELZ6H6
Bizid, 4B LU5EHOYROAERDIZ, 72, it
E &ih G T 11 A TFAIZ IR D A DA BAFE
ZOMOREIAMIIIE R E SR E & B IZHERTE I,

W F Tid, 2002410 A ORERMGERS S 11 FIZHhTT,

ZLT2034 787511 AFT, 522004448
TEA»LRAEERT LR ELTTOHMICERESE
EREICHRTE, 205 b, 200444 A2 1i#
MROANHIR LD, ZOMOARIZIIRR & RS
EBIERL TV,

Doz ws, FEOHEROBIREIIMNLQ4AT
bl ATHETH Y, RAOHBIRNIZH%A5 A
TA»L 1 FRETHLIEBELPII ot i
o Thbb, 12ANCBEIHETEAEE,SL
HEBBAEQIIREE LD, T2, 11 HORARE
ERNZIER B OBEEERLES BB (EEL, £

b,

HWH  BARIZEZF LA M) T AV ROBERZS & IHKRIR 5

BFAMEAREE I BT B E BB R R ORI T T
Fig.3 & Fig 4 1ZR L72e 72, WETE 06 EHTDH
Wiz BT 5, EMEELTORRMELE X BRI
B % Table 11Z/R L7ce KEOFAEILZ6 AH S
1B THBEST I EFALIIIE o5 LAL,
Z DR R LR BRE % FET A BMAM PR E A L @
MBSO 6N h ol B0 5 EE TOREMBEIZ
WRET 2 51T B IREBEBDOH 7 TH o 7255, 2003
D 1ER %8 U A BRI L Z IR T 3~10%, »
DB EMT4~13%THY, MEICHEZELER IR, o
oo — 7, WHIROSHMOEBEMER LEIZIE 3ER
BEOZEBEZRDIz. MHEOEMEFER LR OERITER
Thold, HOFTHhTRIIHENEMDIED SNz,

FHUC BT D EPEE LR

20034 9 B 19 HIZB4H» SREL L - % FM B
TURESIZE->THILT, ERIBITH—ERESE
# (28CER) IZBVWTEEL TR LN LR E%E
Table 21ZR L7e FAY 7 4 2 FIZF B L U DM
B, 7% 5 NI Z DO EMET S % & € B REEER AT #
LU D S SEAMML L2 £, REIZERR
IZBWT, STROEDEMZPEMERE LTHALTYS
CEDHMAL s — T, ERE R LICRERCKRE,
LI LERE B LN ol. TNHDI L, FEf

BREEHEIERT5Z EARENT, BErBTAE, BILBEBEREOTTEh 072, FIC
100~
Pond A
in Misaki-cho, Osaka
50 ()
.. (32) 1%
0 (18) (69) (33) ) O (O @O 0 (00O © 5) (7) ()] (0) ) O O
lso 417 25 202 23 12 26 |14
Aug. Rept Oct INo» IDec'Jan F’eb ]Mar prl May Jun. I Jul. ! Aug Sepl l Ocl Nov. Dec.]
100 - (1)
% Pond B
< in Misaki-cho, Osaka
w., 501
o
° J
& 0 M (O O (] (@ (0) ©) (0O (15 (8) ) ® ) (6) (6) (0) (0)
] 22 %5 3 3 16 ] 5 23
Aug. | Sept. [Ocl. N<‘)v. DecAI.Iasr:‘IFeb.[Ma;. Ils\pr.]l‘ qvf) | Jun. I 1JuIA TAug. l Sepl.l Oct. No\ IDLCI
100 4
Pond C
§ in Wakayama-shi. Wakayama
50
] ®
0 (12) 0) (0) 0y (0 (0) (0) (0) (0) (0) (0) (0) U] (U] (W] (0)
T 75 ] 18 70 22 24 13 19 7 15 8
Aua bept 10ct . | Dec.] Jan. Fcb Mar. Apr May I Jun, Jul ] Aug SepLJ Oct. l Nov. ]Dcﬂ
2002 2003

Fig. 3. Seasonal changes in percentages of alate adults of Rhagadotarsus kraepelini taken from Misaki-cho, Osaka,
and Wakayama-shi, Wakayama. Numbers in parentheses indicate sample size.
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Fig. 4. Seasonal changes in percentages of alate adults of Rhagadotarsus kraepelini taken from Katusragi-cho,
Wakayama. Numbers in parentheses indicate sample size.

Table 1. Sex ratios and percentages of alate adults of Rhagadotarsus kraepelini collected from five ponds in 2003.

Location Site Totalno. % of %ofalate. ________
of adults female Females Males Total
Misaki-cho A 62 61.3 10.5 8.3 9.7
in Osaka Pref. B 36 66.7 4.2 0.0 2.8
Katsuragi-cho E 238 54.2 13.2 12.8 13.0
in Wakayama F 238 56.3 8.2 8.7 8.4
Pref. G - 257 50.2 4.7 2.3° 3.5
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Table 2. Numbers of Rhagadotarsus kraepelini hatching from floating materials of different shapes and sizes collect-
ed at a pond in Katsuragi-cho, Wakayama, on the 19th of September, 2003. The floating materials were in-
cubated at 28C under a 15L-9D photoperiod.

Sort of Characteristics Length in mm Thickness in mm No. of pieces Total no. of
materials Mean (min.-max.) Mean (min.-max.) incubated hatching
Twigs Short 12.6 (7.5-13.8) 3.0(2.1-3.9) 20 23
Twigs Long 25.9 (16.2-34.9) 3.0 (2.0-3.9) 29 26
Twigs Very long 47.5 (36.5-59.0) 2.4(1.3-3.9) 24 0
Twigs Large? 66.3 (50.8-94.5) 4.9(2.9-7.1) 17 0
Stems Narrow 20.4 (15.0-29.6) 1.4(0.9-2.3) 23 3
and twigs
Bark Thin 10.0 (6.1-17.0) 1.8(0.7-2.8) 21 67
Bark Thick 12.0 (7.1-18.1) 4.8(3.0-8.1) 15 27
Leaves - - - 22 0
Fruits, nuts, ) B ) 10 0
and cones

Very small fragments,
Uncertain  including various parts <17.0 - 45 13

of plants
YLength = 60.0 mm or/and thickness 24.0 mm.

Table 3. Changes in numbers of Rhagadotarsus kraepelini hatching from floating materials collected at a pond in
Misaki-cho, Osaka, on the 14th of September, 2003. The floating materials were incubated outdoors at

Wakayama-shi.

Sort of September October
waterstriders 28th 29th 1st 3rd 5th 7th 9th 11th 13th

R. kraepelini 0 8 15 13 12 4 6 4 0

Table 4. Changes in numbers of Rhagadotarsus kraepelini, other Gerridae waterstriders, and Mesovelia spp. hatch-
ing from floating materials collected on the 30th of April, 2004, at a pond in Katsuragi-cho, Wakayama.
The floating materials were incubated outdoors at Wakayama-shi.

~ Sort of ’ May
waterstrider 3rd 5th 9th 14th 18th 20th 26th 30th
R. kraepelini 12 0 4 1 2 0 0 0
other Gerridae 6 1 6 10 9 1 5 0
Mesovelia spp. 0 0 0 1 2 0 1 0

Table 5. Changes in numbers of Rhagadotarsus kraepelini, other Gerridae waterstriders, and Mesovelia spp. hatch-
ing from floating materials collected on the 7th of January, 2005, at a pond in Katsuragi-cho, Wakayama.
The floating materials were incubated outdoors at Wakayama-shi.

Sort of April May
waterstriders  26th 27th 29th 30th 3rd 5th 8th 10th 12th 14th 17th

R. kraepelini 0 18 8 5 51 21 8 3 0 9 0
other Gerridae 0 0 0 0 0 0 0 0 0 0 0
Mesovelia spp. 0 0 0 0 0 0 0 0 0 0 0
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VT AKRBRE, ZOBRIBEFHETTHELCET
SE7IOEILE COFHBEE Table 6 IZR L7z, 5P
B 20C T 27~28 H, 25CT19~20 H, 28T T 14
~16HTHD, RAORERIHICL > TRFICER]R
% % o 72 (Mann-Whiteny's U-test: p > 005). — A,

2003F 108 19BICHREL-HR %2188 0 F,

BCTLBCTHABFLT, ETESELBORTHMIIL
B, FUERAE~TH o7z TNODLE
DR 2EILE Fig 51aR L7, 10H 20 HA 5 26 H
FTCWRETINAIRSDIROMILIE, 25CT1 R 27
HECHEEL, KBSOMOMBILE TOEIRMIE 2~3 H»
BB LAR, F/, 8CCidba 1l A4 H25 1

625

A2BIBLY, Rl 2L EOIEAR % E L1225,

25C TIHEETH - 7 R EAR SR i <
BCIZBT L HOEILIZIIA4A L 12A7HICE—
T RFED2INBOBER 2R L. BiE ORI TH
B 10~16 H, —F, BETIIB~T0HETHo7/22
Eehd, B, NS BTBIV BT 2EESMY:
KB AEEHEPC, L3 EOMFENEELE LT
RUVAFV 7= 2OMFIFASHT, AKBIZHER
SNz, MIREN-INODINIWw - ) L BEREREIC
AL, BEENT, Table 7IZRLAZES L, 2hbd
DO L HBIMENETH o 7275, Ko iioiiz
Lo THIEELRIMLICEL Z LMWL DIk 572

Table 6. Duration from oviposition to hatching of Rhagadotarsus kraepelini reared at different temperatures, but
under the same photoperiod of 15L-9D. Eggs were obtained from females captured from ponds in Iwade-

cho, Wakayama, in May and July of 2004.

Temperature (0 P et in i sammmer®
20C 27.4+0.7(53) 27.5=0.8(37)
25°C 19.7 £ 0.7(67) 19.1+0.8(44)
28°C 14.5 + 1.0(46) 15.7 + 0.7(49)

VAll eggs were deposited by females immediately after capture, the 19th of

May, and by the 20th of May, 2004.

?All eggs were deposited by females immediately after capture, the 27th of

July, and by the 28th of July, 2004.

101 25°C
sl
6L
4l
ol
2
£ 0
S
2 Oct. Nov. Dec. Jan., 2004
S
o -
S 50 28°C

Oct. Nov.

Dec. Jan., 2004

Fig. 5. Changes in the proportion of hatching eggs of Rhagadotarsus kraepelini laid by adults captured in the field
on the 19th of October, 2003, and reared at two different temperatures (25C and 28 ) under a 15L-9D pho-
toperiod. All eggs were deposited between the 20th and 26th of October, and kept under each condition.
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F7-, 200310 H20 25 26 HE T2 25CTEHBT
TETEN/% 128268 T &%% B5CEHET
THEL, T0%, —EPHEPEEIEEEICEL TH
HFL, BILoTH%#AE L 724E% Table 8 12R L7z
GREEIC BT 2 HREIO ST LRHB LU 2BH O -5T4
HOZERIZE > Th, REPIEFEICHLTLZ LS
P o7z —F, —10C M2 20 BERE L 7235812
ML L 7Rt e 220 720

ERRHICHITAHROFEEAME
KENRDOIBELEAETICBT 2 EERTHE %
Table 9 IR L7zo RESROFHEEHEIE, 20CT

60~64 H, 25CT36~41H, 28CT31~33HTH b,

2 AR TORBHM I ZZRIE 2 H» o7 (Mann-Whitney's
U-test: p > 0.05)

Z B

PEIEEEICBWC, REORBIZEEKEICHEAL,
PHIBRAPE2BROCTIZEERBETELLvbhTy
2% (Hoffmann, 1936)0 #>AS[E 0 3t 4% 1 75 0 (K b 51 45 41
BeTiE, REIESE»L1IIAET, SPHRIZ4BD
L1 AZFTKELICHEBET A EPHALNICE o7
(Fig.1 &£ Fig.2)o F7/, AF IR L -HY R % 84
TAvFax—1tL, EFIIHbrHETELZIL
(Table 5) 705, FENSDOHPEIZBWTIETHELT S
CEEFBHLMITES, ZOZLE, TEEELIZBY
THRABIZHROEBEFED b nwI & L BET 5,
Thbhb, BRICEELL MY 7 AYRE, bHEA
DREALEI A S TOMLE 2 BRNITHZ T
LEZLND,

FRILITIZBWT, BLINE 4 ATEDS 5 Aol
T THAL L 72 (Table 5). BMD5ABLU6 FOF

Table 7. Numbers of hatched eggs of Rhagadotarsus kraepelini that had been deposited in water and kept at differ-
ent incubating temperatures. Eggs were laid at each thermal condition under a 15L-9D photoperiod.

No. of eggs

o ..
Temperature deposited in water % hatchability
25°C 48 37.5
28°C 65 12.3

Table 8 Numbers of Rhagadotarsus kraepelini hatching from eggs that were exposed to low temperatures. All
eggs were laid between the 20th and the 26th of October by females kept at 25 under a 15L-9D photo-
period. The adult females were captured in the field at Katsuragi-cho, Wakayama on the 19th of October,
2003, and eggs laid by them were incubated under the same photothermal conditions until the 26th of De-
cember. Series of low-temperature treatments at egg stage were conducted from the 27th of December
onward. After each treatment, eggs were kept at 25C under a 15L-9D photoperiod.

Treatements No. of hatching
5°C during 42 days 13
5°C during 39 days / -5°C during 2 h/ 5°C during 2 days 10

5°C during 39 days / -10°C during 20 h/ 5°C during 2 days 0

Table 9. Duration (in days) of nymphal development in Rhagadotarsus kraepelini under different temperature and

photoperiodic conditions.

. 20°C 25°C 28°C
Photoperiods =~ ~~=--=----m-omooo commoooocoooooooon oo oo
N Mean=S.D. N Mean+S8D. N Mean=S.D.
15L-9D 8 60926 19 41.0+4.9 14 325+2.7
10L-14D 6 63.8x43 13 36.2+2.3 14 31.3+3.3
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BRBRIZEFNEFNRIIC L CHRETHD, T/ BN
KB RHHOREREORAEER,? S, RNEOML,
SIMLETOREARKIL, 20CTHEE2ATHALI LD
BRSO 2Z R o7z (Table 9)o ZNBIZETHWTHETR
i, AEOE 1 AoREOTMbiz 6 AEICIAT B L
BTED, BRI, BETAIRKERFEIIIBEVT
200306 B LAZ, LT, 2004 £ IZIZAF L E )
DL EMEBHM TR THICHBEIHER SN
(Fig 1 &2, LOoTIIMBBLETHE). 29 LIHE
DOERE LTI, MRNEBBFORESRNE LHETED
WBRYEZDIENTEDL, KDL BT 5 BAMHKE
TOEBIRECIDOBA SN EEDOFBEIREIZL T
i, EEORENREL Y OB 2bsrdbhi v,
7o, BRFHTCRHEELABT LI OEFTEEI &L 2
LEHERLH D, 510, RFFETCHEFIurarYa
INLTDARE—ERIETEZ CHROREHM 2 REL
7298, TAVKBIZBWTREOEERCENREEND
ZET, LNBNREE, ROPIIBVEERPERERY
ERTAIEEOHDLIENRBELLII LTS
(Kaitala, 1987; Sonoda et al, 1992), FRIEIZBWTD,
HAY L ayTaunNTy b5 GmAE, 25TICBIY
DZHEBEIH I BMERINE I L E2HERALTYS
(LR, RERK). LidoT, KEOHMIBITLLHHR
BRI, AHEOERL D OENEEZLONRETH
bV, EEIRELBREYERND 3BES
BTHEELCENSYE, 20l%5| 3% 3IRESLHET
THELZEZS, AED 20T, 5THL28TICE
T AERERRIE, HELITERRIC, FhERB 27T H,
OHBIVISHTHEZEFHL N E R o7 (Table
6)o ¥AOTawTlayNITDOAREZ-AEHRBED
5CIZBITAENFHMIZH 1 AM»S 10 HET, &
BEMIHZHAATHD (FIH - HR, KER). 35
W2, Bl LA-EE»S, RED20~25CTHE L U28CIC
BUYAGHMAMEZ 2R FNn 4 AMB L U3 EMERELE
ETHE, ERBFOFHIZENTIE, E—HRIEL5 A
THEEIDIMEL, FWIZ3~4HBRUEEETNSED
DEEZBNS,
BHIIBWTE ABL U7 AICRE LB H4H25C
BIUBCLHBTTET LML, BERELGTHA
14~20 B #1288 b L 7225 (Table 6), 10 A 4284t
TRELZHERIBCTE BCEBETTERERETL
TRORBEIAF—THY, AEAHATICBWTILAZ
TIE L - BEIIBO THHTH o772 (Fig.5. 2h
5OIMOFETIE, 5TIZBITAHLIE 1 ATE T Tk
L, 8CIBITEHRILE1IADED T THREL L
(Fig.5)o 7, BAMID1 A, ZLTHMIBY B
RBBRIALIAT O 4 BRI L 2R 2 RINER D O 5
MEMTCRELABIOE, Wihoed 4 BT,
55 B C1IMMROBBEZHEATE L (Table 4
& 5) A%, 20034ED9 A 14 HIZHAO M TR L 724

$62%

YA REE» DAL TEELALESICEI0A
T E TIIIEAET L7 (Table 3)s I HDERH
L, EEBFICBVTIE, AEFIATA»S 10 A%
BLREICET T 2IMISKIRISFHFEINTB Y, 208
LIIBEDLATHAUETHELWVEZEES ), Bk
RFEER L, PR IRRT 24 BRSEAM &R
ENED, FOWRIISHOEETH L, FIoARMEE
HEETIE, 11 B3 EAEERT 5 L &b, R
B D 2B OB RN LENE RET 2 EAN
oo (Figl & Fig2), 4 BiZid 3 1 #5859k
mcHBETAZ 05 (Fig2), EHHHFIZBVWTIE,

10 AB LU 11 BICRIRIR A B L 2R KE 134
DFEEEDIZIZAURBRIBRTAEEZONS, b
PEOREBI DA T 5T A VK4 (Gerridae) (3—1%
W HEBAT 5P, =7 X VK Metrocoris histrio
(White) TitIIBAOBFUEI M SN TS (Ban ef al,
1988) o Metrocoris J& & Rhagadotarsus &% & b \ZH B
TIT25H0OPLETIEEEL—HTHY
(Andersen, 1982: Chen & Nieser, 1993a, 1993b:
Andersen & Weir, 2004), =158 A 6 BEHM 245
D27 N—TOBBIEN, bHIEORGIR TSR
AT 5@, T AV REOREBETGORIE L LD
ATERIEV, 77 A RIERMNILEE & odeigE

2 & OV HIERILE D4 800 m UL DIFT TIIEREED
ATHAT 55, MEILEOER 200 m LLT D37 Tid
BREEDH L O THHETOHA L, EHokBE 13Kk
RIIIEEBETELHENOHL (HE LR, RE
F)o &%, FHYT AV EOBMAIEICELS i 2%
BB INEPEBENLEZATHS I,

EEI T OB BT B RFEKRIREIOMEIbIZ 4 A TH
o5 A EAEEZRLET B0, BATOINEERM I
6MAIIBLIEZ LIRS, 4 BIZWRINL-HEWHA»6
I XA XALVERLFOMDT AV FREOLH L BT
% (Table 4) 25, 1 AR L ZHHA H» SR ARED
PHIE L ERTHIET S (Table 5) 7z, Kk
EZFICMOKBIZERT AT A Y REOHTHE S L
HoTwbheEwz ki, LI, ETHHB2I»A%
BCTHE L%, ZORKRCBLTHATLALS
5, KEOINIEHMEOKET (-5T) ORRMICHES
NHETORERET, EEICERELRETTHI LS
o2k o7 (Table 8) 7L, X EVEER (-
10C) W2 BME LB L 22 BEd %<
(Table 8), AMITRENEEE OEELBIT, KLw
RIRICB SN BB L CRERRSES T 23500
TREEBETCERVIHEEDSH L LW D, AEOHAT
REHIFOHED/-DIZIE, SN EORBERKT, L0
BEORKRIZCORECHBOmEL H T 5 2% 3EMIC
BRTLLENHSI,

AEOEINL, BROBLHELZED, —FHOKRES
DTFoORBH/NS PRI S AL RE
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% o 7z (Table 2)o & O M 1x R. anomalus & B #
(Wilcox, 1972 : Andersen & Weir, 2004) 12, K ZHL
ETAINOHEMA #HRELCEREMB L, MITHESRET
B ICENT 5. TN ANFEET B MOKEIZLFE
W7 U - BT 5720, RO & EIIAE IR
REEbh 2t d s, —FH, IhoOEYHIIARTE
DYIHHER SN RICHIEICEB T 220 H 59, i
BHH TIRBMOFKISEEIEET S 2 3N T
Fhv, NG, REMERVKPTORELT
WATREE A RIET %, 15, BELLAFIINTTE
KENBMTIE, EEEICHEE LR AR T
FRETARIELHAD, INb, XFOMOEABLY
HERFE IR, 72 6 ICHE R AR O 577 £ HIR
BPERELLEMBTEDL, MBOEKIENEEOT
BIZE 2ZBHEHERTL 5. A LEE® M-
TAHUL T, EDPLABOMYFHREB L UKRER
WKLo THATHA LRV EBEYIOBE LFET
HEPBEN RV, E852F 7, KBRS NARED
gRb ke OkiEf 15cm) WBWTEFEICEREL, ¥
T B I ENHASNR o7 (Table 7)o FHAIIBWT
i, KRR S NI ER KR OFEY, k50
AT TAMPEIEETE2LOLBBETE L, BET
HHEMA A S UK CTRATAINE LT 2 &, Kk
B L UBIEIZ48 1) A AT B0 121 S A TTREMEAS
&L %o HAMIBIT 2RFRIIDOBRELXHLPICT 2
TedIZid, RIEDS, COBREOKREOKPIZBEVTHIE
FIIEREEETL, BILTEL2ERETLLEND
59,

AERBEOKE LICB T2 EBEHBELAII6 B2 5
11 BB L, 2B EoMERICEREPERTET
NTCOEHTHARO BRI Nz, FEMICBY
B MBS BT 2 A BRI IR 3~13%
T&H o7z (Table 1) #%, ZTHIET * ¥ FRHOERDA
SRIMEOFBR PR & T 5 L EEEEbN S,
RFEOHR T, REOBHIMEMETED R HE,ITHT
PR B ER DD 1), METIEE BRI A &
Ny bELICEWEFNH o7 (Table 1)o DAEIZE
1T 2GR T ORI RO ERIL, RKEDH BT R
EAHTERAE & Hoi L CEMIM TERM 2 R T 2012+
DRATHN T T EBNEEEE TSI LERLTV S
DO HNZ V. KEOSHIZFEE %28 L TOKRDOFEN
WL AEZHNBEE LUSEE, ¥ L TEFORHR
KR OBBMBEOMEIZL LV EEAD, T,
KALEDORERE (Table 1, Fig3 L 4) i3, EBAERME
WZBWTH, ARRHEET I3 ERRIEEENEL D
ZEERRBLTBY, ZOHEERABBIRIOILERE
FEOHE, ZOVIARREERDERLELEST
AT Z DRSNS,

ARBFFETHA & A2 % o 7= ARTED BEIIZE E <0 7K A 15,
%5 IRIRIEZ MR T 2 &, AHEOITAUKEE YR

FRHER - THEEA - LWEHWH - BRIZES L b F U 7 2 ¥ KOBEZES & IIKIR 11

ZOMSERICHEE (FELE) LT, bPEICHFER
BIEA S NIt h b L EZOND, FL
T, KRS L CHE» HFFICB L SEREIM
HKEOHIFIE, FAENEHMTHmEIEALL—RE
ToTWieEZONLDOTIE LRSI D TNETDH
Lz, KEOHREE L AMEY~OHS» % E
BB STV, LaL, fIfmicsn i, K
BOEEMBIrGH1IERIIFIFHIETT AR
Xiphovelia japonica Esaki et Miyamoto DEAEE DS FEHE
ATERL hozitinH B (hRE, 2005 KRFER). B
£, HERCBITATEOSABII—HL20HB 2 &
o, HEOHMWAEE SN,

Bt
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IWEEEL & EREEEtE, P T A CRICETAE
WA THORL E S o MBI T L, MIESEE L, RIE
BB L UHEHEHRK, 72 VRT3 E
TREW A EERE L, HEREEELE X ORE
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7 o T { 72 & - 72 Memorial University of Newfound-
land @ Dr. Tom W. Chapman (2L L EiT %,
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