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Latitudinal clines of the black-marking morph in a pygmy grasshopper
Tetrix japonica (Orthoptera: Tetrigidae)

Kaori TSURUI* and Takayoshi NISHIDA*

Abstract: A pygmy grasshopper, Tetrix japonica, exhibits extraordinary
variations in the colour and markings of the pronotum. Although it has been
known for a long time, our knowledge about marking morph ratio has been very
limited. The present study examined the relationship between frequency of
black-marking morphs and latitude in 7. japonica, based on the specimen kept at
the Osaka Museum of Natural History. The investigation revealed a clear
latitudinal cline in males, with greater proportion of the black-marking morphs in
northern areas, except for Hokkaido populations. By contrast, almost all females
were black-marking morphs.
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H3 (e.g. Turner, 1977), SRAMEBAFHF (Gunn, 1998), T (e.g. Wilson et al., 2001), 4%
P (e.g. Wiernasz, 1989) 2 EDSL CHMBNT WA, KIFZETIE NS DFERHED 9 HAKIRIRE
WZEH L, /T & 23Ny ¥ Tetrix japonica (Bolivar, 1887) (e /Ny #Fte Ny ¥)g) OBMOHE
DS (i - 72 AR 2 R D EPIIOWT, EAZHET A E TR L2, AT N
v § ORI IR~ BOICDI b KRERERYED L 05, ERICT L EBRErETGOT, HE
RETORDLEZ ) TCEBHL TV RV RBESEWI 5N TWE, $72, FEED—ATH5
I, NI Ny FORENLERMBTH L EB D EILRT 2L, RLORESI1ZV Ny ¥
BEHIZZVWEW) F=F ZEHHICBVTETWS, L L, EARICIEEMBEREICHETA5EL
WIFESIZ L ALY, DL, 2 00BE G, AN S HIE W FE A BALD A DOV T T EAT

L7

NT YNy ZIEAREENEBICOHMT HNEONY 5 ThHDH. BillERIZH S LI DBERIC
ZELWEMART I LAEL 2O TS (B, 1932). LaL, EFEEFTeINY YHDI
AR L CO2ED D 0, BAETH RIS T 2 HEHIEZ L BEAUEEE IS DWW T D 2 v,
BRI AR ~ DO % 0 72 BRDEARTH D, 22 CTHilE R % #E24% 8 2 B
F 23RO T UIROK, AIMTERZ A 2 X 9 2@ KO B WKL, T O 55 % %
WD &) HHVEO TN EMEERIZ L o THRA IHAGDESL N TV LD, L DRDEL
IR S AEAET B (115, 2006) (141).

ZEREN I B W TREISRIEREICES L, BolZwIiZ SRR LA %M % (Brakefield and
Willmer, 1985 , Forsman et al., 20027 &) . /NT & YNy ¥ O [FETIHIETDH 5 Tetrix subulata
(Linnaeus, 1758) D4 AT 725 O ML CRMBE 2 RER T 5 T L P HE SN TWwb  (Hochkirch
etal, 2000). NTLINYFIZBWTLFAPHMELHEEN > TARAEZHERLRET LT LIE
LIFBig s, sl a8 EEmEE CRRI135E475, JLi#358E55) Tlt, sH a2 HRKICHITT
BEOREITEABE SN D, ZOEBMTIE, KiEAB353CH - 2B 5+ 2D ikimid
33.4~40.1CTH Y HINO MR 1341.1~56.6'CIZE L7z (20074E7H24H 13H5EH). NT e Ny
FIELEE s TBE D (E - I, 1992), M X > TEBHMISE RGN & T2 &b
HNEDLH, NTeINY FOFATBRLKELE (F—N—t—=}) OYRAZIZESENRTY
LAREMATE . LzA o T, FAICE - TIE, MBTHLI1TE, EHORMIREORKRAEIC X
HEEIZTTRL, BRAFE O LAREAMN L IAINPTREL EoTwhLEDLNSL, 20k
) elty, BRI EBR AR O ARIAFNCR D S L0 s, EEM T &R AEE DS
B R BREE Y FA VW ENDLZENTFREND., BEZ 4 i, EEICH->THhARY
RH 5B EFEOMEOHEIZALT H2HLTHY), BRRTIIMEKI 4 X (Masaki, 19767 &) B
WHHE  (Majerous, 19987 &) R ETEHL DOWENH B, — A ATIEA AD L) B EBEERIT
BFEROSNZWI RS, BRHOIA N (HAHWVITHR) HEE L OBEESHVwEZ 2 5h, B
OB MIIEE L AR TH L Z LN TR SIS, AU Tid, KRBT E RS IS S
NTWBENT LI Ny ZFEREHV, NNy ¥R (1) L#EEEOBRIZON
THEMERNI MRS L 725 R 2 s 5.

MHEBLUHE
K B ARGEEEEIUR DN T & 2Ny FHERD D B, FREMHDHTL ST 5 B HEAR D 4
T (F 2 6o8ftk, A A 687MH1k) (2o, Biwof (K1), M, FEMYL EOERFE -5
WA - i), AN ZFRERLA. AT SNy 2RI D S B RO RO [ A4 1 TR S
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Fig. 1. Morphs of the pygmy grasshopper Tetrix japonica classified by presence or absence of the black markings.

The three upper pictures and the three lower picture show non-marking morphs and black-marking morphs, respectively.
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Fig. 2. Latitudinal changes of frequencies of the black-marking morph in 7. japonica.

The solid line is a logistic regression of the frequency of black-marking morph in males and the dotted line is that in
females. The regression curve of males was estimated after excluding samples from Hokkaido. The solid circles indicate the
frequency of black-marking morphs in males calculated at an interval of 0.5 degrees of latitude. The open circles do that in
females. Data plots being comprised of < 5 samples were omitted.
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NLDTHD. FERMOEEIZ T ANNVICERLSNARERLZ L L, EHmMEOF > T 1~
WKEE Y 2724 [V 4o 53] (20094743 H, http://watchizu.gsi.go.jp/) & HWTAHE T
D% Rz, TV E M OF R O BRI OWTIE, RETITH O E 72 (X0
B O & iz, WEEIUSER I EFEE LD F 2y 7 22 T A7z, IFmORA
EFRFOSNDLEV)RELAY Y "D D, 72, LNy ¥ EOBFERIIHIZERZ < EmHT
KWL CTVWEDOT, MECHZEET AL I L TERY (5, 2006). 20720, ERDY VT

VYRR A EBE LTI OTIR LS, Ay hTHEZALN-E 73528 Tiibnb 2 &N
%, RIS X 24 N A 7 2N E W (WBEER AE).

KO TIIEABITEI S R 2 B0 REICE A F —N—b— DT A MPEL L ETHEER
b, ZOZENS, MMECREBMAEEIENDS DL I ENTFHEN. 22 TETTIRTOERIC
DOWT,  MEHER T AR EE % fisher D IEFERERMEIC L D B L 72, Zfk, MEHERIZ BB OH
e (RRCE D=1, #L=0) 2REBAK, HELHALKE L2a Y AT 4 v 7 EIGEGHTIC LD R
HEATI DAL 125 2 B B DWW TN L 72 (IMP 6, SAS Institute Inc., Cary, NC, USA).

R
MM TEMOGMEE I L2 25, A ATIRIZEETOMKIBERLEZHEOOIIH L, + AT
AR & R R S RE B IS D7 D RE L, A A AEEICEAI OB SRS 5 72 (p<0.0001
fisherD IEAERERME). BRHOAHELBEEOMBE O I AT 4 v 7 RICL VT LI 25, F
2D B OB I EREITIEEE L o 72 (p=0.0007; [42). LA L, JeilpE (Jb#za1.5E L)
TIHALH A I & A g, BRIEE SR EN DD 572, ZNUF L TAATIRIZE AL
DA BI 2 FFO 72012, BREHE L HEICAELHRIEBOON Lo/ L L, HEHHE
DWEED 7 EEHICIZAETIEZ VL OO, b ICBIE SN/ A A 2SR 1A
DOIEM A D > 72 (p=0.0905 T Y AT 4 v 7 [al)F;X2).

Z =

NG YNy F OERFAEDRER, NFTL Ny F B ARFHOMEEIIICE o TRECE
Y, AATIRHIEEAEPFERRICTH DO LTF ATIIEFETT 1T & BRAHEN S 25
EVIHNEE T TA VWD I EDbrotz. BHbD 7 T4 Y I3EHDEKREIZDONTOBINL NI,
B W) REO—FBICE L TORBOBRE RO SN2 LITEREN., 2O X)) REE7 4
VAR ENLERDIDE LT, BRICEIAF—N—t— DI FPMERKEIZERE VW LS
EZONDL., L, INETTIEIEE Y 94 VIZFHTE 2w, 8% 51, HEILLTH -
EBERRIZZTPERBIROERX L0672, LizdoT, ZOHKEZ 74 > OBERPEAIC &
LA —=N—t—bEDORBRTH L% 5IE, HEDRVIRENCAFNCIE7: 5  AOBEEKIFERD
[FEEICEA T, WEEZ 94 VAL TV D EHEEEIND A, SBOE LA LBHIPLETD
5.

—77, AATIRIEZEFETOREIEMIMZ 572, BRO—2L LT, A AFRMEEESRZ Lew
DT, FNIIEIF—N—L—bDITARDINENWTEDREZ NS, UL, BEHIAZDOHEL
JEILELESG LavwoThd, BROBEEIHIEIST LTI ¥ YAl h5 3T THL. RIFFET
L TORRICEDSEE SN2 &h s, BRICIEM S 20 @E1H 5 TS 5.

RN IIARIRFRL - Bl - 25 - MR S ORINVE ) BEBOBEIRENFFIZEREL T &
#2 5N TWwh (Stuart-Fox and Moussalli, 2009). /YT & 23y & Tld, BT TR OMIZ



INT BNy BRI 23

BLTws (720, BiSRICEWRID O3 2 BEAICIRY, BAULRTHER OB CIE % Rl
ERDHCER Y IZH L TW5). ZOL) RWHBICHETLa 2 M7 A P ORGEERUE [55Hif ]
ELTHEPI RSO DL EEZ 515 (Cott, 1940; Cuthill, 20057 &) . 4 Wi I3l H O E A
A Z AL EPT, BRLOAYOWIMB LKL TS T & 20515 R L SNTwb. —ik
AR F AN DB EFICE S E NS T EH 5 (Ohsaki, 2005), X A TIEEBIZ L B EHD
FigHhd—N—b—trDaA %2 K& ERZDOE Lz, EHEO—NTH LI, JloFE
BRIZE D, NTeionNy ORI L LTREEL TWwL EEZLNLT—F 2B TS, L
72D3o T, NT ey ¥ ORMOF IR SRR OEIRNEDO P L — P+ 7 TREo TS
TREVEDSE 2 H N B HY, MEEIRA E DM BIRE L AT 2L ENH L7259,

JLiE T 4 A O BRI 2SN IS L L 72BIRIZ D W Tid, AN 13 % 2o ZE R b
BB RNEZH . e ) W ELA EEE AT IR A B EE 2 0l U S 20l 3 o stEfb & g L 7z o
PH LN WDS, EORIMEVPLETHS.

AWFFETIE, BEADPSHGTE 2EBBUTEEEZ o T L7z, 41k, NFeinNy & LimER
B OM AN BB 51203, BRZT TSRO EREBLEEBTLLEND L.

# O
A e T L0 DIZHI2Y, AREBHFEZOWNHEEZ KK O FHAREE R BB 728 O A ]
FERIZIE, YNy ¥ REET B 720 ISR R BRI E 2 TH /2. KIRTZ B RS g 222
BOGRERK - WEMIZ K - AR ERERIZIE, PUBE N OFEA % fiAL§ A BRI EH 2 132 > TTH
Wiz, A ERFEWEOWHEM T, B LUK ARFB R R BUERE AR E Ok
GG - KIFERKZIE LD LT L2HBEMAEED T 4 3G L ONFIC OV THRA 2SR A E
Fhimr LCTHWZZ, o2 TBLP L LT 5.
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