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bR - BUBHTIEERE 15 1 55—67 (1994)

EEREHOBENMEE L TOREME
aH AL VFECET AR

B Em - AR B
B A T

= g
EIER - e AR (1993) EFEAEROENEFLE L TORIEM a7 3 45 BT
BHEIR, ALKBEEHEOHERELS 1 55~67,

REREHOPHBEETH S 7 3D, JWEEC BT 35096 & 2 OREDOFEHRY
HE, BLU7 vREOEEOEBRAEREERAFIBET -0, 3HETHRE
PR IT > 72,

7 U HIEOESEIF, 1990fE0FAEC, BN/ CTRAREREE \VTR)
T5H22H~ 9 H27H, HEEHHANTIEEARSMERS $3W) 5 H15H~S
H22H, B & OEFENILANTHEEFEAZENRE ) 5 HI0H~11A9H
DRI, FNENOBBHR TUBEOPNL Sy FEERWTIRE L,

B8, NTFREENTE 2EME, TRl ERBcZhTh | BIERERTR
277,

T/, RoEdOBmEE, FEHRO 7 HEEE, EERRO R uREE L EETD
ey VAL, FOBREEEE LTy vk TRk RERL T, #
DV % EREMSI T CRET 2 TR TIT R » 7.

ZOFER IS OPERE T 4 BUBEEEL 584k 7 v HENE o L, TR
T C. jessoensis D35, T04ff1E L e b % <, R A. pusillus 532, 22381, A. harol-
dianus DS54 55 < 3 BILEARES, OTUEE S & iz,

BT C. jessoensis D3520fA & i b % <, R A. rugosostriatus H538HE Ak, A.
subulimubatus H3382{Efhk & e < 3 BILEESE, S50fEENE S 1Tz,

PR CIE C. jessoensis D3202fE L b % <, R A. rectus WS1T5MfE, O. ater 73
116ffk & e < 3 BI2BARTT63EE R S iz,

3 A OFEERE CEHEMBEROS » o7 7 REEOHEHRER D & C. jessoensis
W, BrEECE—27 280 3B ZRL, O. aler 3HFEEHE, A. rectus 1338 7K
REhZEhYE—27 2D 2068 2R, A pusillus, A. haroldianus 3% 12, A.
rugosostriatus WFEIWC Y — 7 280 1B 2R LT,

SHUS TEME L 7 v IO BEREERE L, \TRTEE L A, haroldianus
» o Lk, A. haemorrhoidalis & 2 (@&, A. rectus 25 3 {HFEET 6 RO ER
BEHOESHEH &N, FREBATEEL 7 v HEOLThOBE»S b,
ERAEHE ORI S i hboiz,

1. #&

o

W, AEBEZ BB W THROBREIMTbN S L 51k 51 Lz, Bisti 81 %
HZEROBPEREOME 2> TE (IS, 1987, Thbb, HOE T OKREIIMIEL,
FORBOWENTRRERE Iz 25 L &b, PRHRAERE T2 il EWEc &
WHRETHIHEREC R 206 TH S,
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WHTIE, BEMEIT ALY (7 VR)YEHO—FETH D Onthophagus gazella DHFENTOTE
BNZ & o T 7 & AYNT (Musca vetutissima) DFEERFAD Uz & & % (BorRNEMISSZA, 1970),
0. gazella DDH100§8% / 3 331 (Haematobia irvitans) DOYI200{H % HE L 1-ED
BE L7z & 2 DFFRERD, 98.4% L Wi FuHERR Uz 2 & (BLuME, 1973) & EWRE &
NBESEk->TE,

IneD s, REKBLWTL I04HE, BRELLVEDAD I E I VST R
RTH D7 HEOPFESEEE, BLUZIroRET IR T 28 3 2HEEMIC
AT 2:DIEATHETRLITONL TS (Bll5, 1987),

LZANEEBPNELUCEREDD S 7 RS, FOREYE (BE—F) OHED 5w
HIE TN CRE RO & 5 Tl L THET 2 EBEER (Gongylonema pulchrum) DH
FIfEFE &> T BHEEMND 2 &\ D Z EbsgkeE S iz (TS, 1987) o £ LTHRZ G, pulchrum
OEEMENTOLHFE L 2 8EEFEE, FUHEEEREOREICZ2 b D LEES

(RE®», 1990),

AFEE I BT H 19894 6 Hiz, HBENEKITEROBFHIC B THES A T izk VA
¥ A4 VA OFIC, EERNSEETE L ERE-0, YEEB BT 7 Y REDH
EETolkel s, BELL7 vHEOEA» SREROHEBRE S, 7> RENPEE
ETHAIEBHPHSLER T (BHS, 1991),

ZZT7 YHEOREDFHEEB L U7 v ROBECAEROHRERN 2H 2 72, 1990
FREIREHE LY, HBEN, AEEN, ARENO 3B TRERERT> 1

BB, 7YHEHIBTAYVE, NAA 7 VE, TURAVERELEENSD, FRECB
WY HERREE I T AL VIHCIREL TiThk o 72,

I.8® &E # &

1. 7 REDEER =

7 BIHIR1990F 0 R AR, TRERNTARAKERBE (N\TR), HEERNBNITE
ERFWEES (), TIPSR RIS EAE RS (S0 O e h KB
T, NTFRTIE5 B2H~9 A27H, #WNTIEk5 A58~ 8 A22H, BRIz 5 A10H~114
9 HoOHIE, 24OV 2y 75k (EES, 1991 2RV TEREL L (Fig. 1,

BB, \TReBENTE 2ERER, FiRTR ERgcshzh 1 BORERT- 7,
2. 2BERESR (Gongylonema puichrum) DEHFE

YN b Ty FETERE LIz 7 v B [FER, BEMEERO 2 uiEE 1EET O EEREM
FEFTE Y2y b2 AV TBEL, SREERBOS OEIZEEERE & D THASTEVE L2,
ANTHAbHE (FREAK 100 ml+_7 v > (1:5000) 0.5 g+3E8 0.5ml) & & $37°CTHI 3 BFfE
B CHEESET 27y VB TITo 72,
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Nopporo

Yachiyo
k¢

Shizunai

Fig.1 Map of Hokkaido, Collected localities (3) in this study.

B, MU EEROSHRIL, FREEWFAABER T2 HMEE L%, PREIHO
BECIO% 7 NVIA—NVDOASTIN7 FEEEFEL, BRAREHL 2,

o. # R

1. FREE L AR
SEIOFEC L - T, NFRTE~TH Faxrvadi (C jessoensis) 95, T04{EE & 5

Table. 1 Number and species of the dung beetles collected at the Yachiyo Pasture in 1990.

Species, Date .Ma},’.J,ur%? ............... J uly‘—_AEg ............... S ep Total
23 6 20 4 18 1 15 29 27

Caccobius jessoensis 151 682 58 829 802 632 147 1798 605 5704
Liatongus phanaeoides 0 0 0 11 120 18 0 10 0 159
Aphodius breviusculus 9 7 0 0 0 0 0 0 1 17
A. uniforumis 1 16 0 0 0 0 0 0 0 17
A. sordidus 0 0 0 0 0 1 7 2 6 16
A. subulimbatus 0 4 0 10 0 0 0 0 0 14
A. haroldianus 83 293 42 109 64 3 0 0 0 594
A. pusilius 3056 1218 65 162 29 0 0 5 439 2223
A. haemorrhoidalis 0 12 11 7 5 13 1 1 0 50
A. rectus 39 133 0 2 0 0 0 0 0 174
A. rugosostriatus 0 0 0 0 0 0 0 3 0 3
Total 588 2365 176 1130 1020 667 155 1819 1051 8971
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%<, Rica<xsyadx (A pusillus) H32,223Fk, FA4~27 YV a3l % (A, havoldianus)
D594EMR L e < 3 BILEE, &8, 971 RO 7 v hEnE sz (Table 1),

AT C. Jessoensis D3520AE E | b %<, RICAY~ 7Y aH i (A. rugosostriatus) 5
3RO, AL u~ Y aH A (A. subulimubatus) H3382{EE L < 3B11TE, &51,8501H
o7 v HENE S (Table 2),

R Tl C. jessoensis D202UEAREFR L%, K<Y 3% (A rectus) B1T5EME, 7
o Ty ad it (0. ater) P18 L 3BI2HE, AFMT63EKO 7 v HEENR S

(Table 3),
Z OFER 3 A AF T A B4R, AR, 584D 7 » IG5 M (table 4), £ OEIER

Table 2, Number and species of the dung beetles collected at the Shizunai Farm in 1990.

Species/ Date May June July Avg. Total
16 30 13 27 11 28 8 22
Caccobius jessoensis 0 80 1 167 58 37 119 58 520
Liatongus phanaeoides 0 0 0 0 0 2 2 2 6
Aphodius urostigma 0 1 0 0 1 0 0 0 2
A. breviusculus 0 2 0 0 0 0 0 0 2
A. uniforumis 0 8 0 0 0 0 0 0 8
A. subulimbatus 0 2 2 153 6 50 60 109 382
A. haroldianus 0 44 7 18 0 0 0 0 69
A. pusillus 1 262 94 15 0 i} 0 0 372
A. haemorrhoidalis 0 44 4 0 2 0 0 54
A. rectus 5 40 1 0 0 0 0 46
A. rugosostriatus 0 1 0 41 21 60 200 66 339
Total 6 484 108 399 86 151 381 235 1850
Table. 3 Number and species of the dung beetles collected at Nopporo in 1990.
Species, Date oo Juwe | Juy o Ave  Sep Oct NOV ot
111825 1 8152229 13 20 3 10 17 31 7 14 5 19 26 2 9
Caccobius jesssoensis 0 0 014283 8 6 0 623115511 2 1 0 0 2 00 202
Onthophagus ater 9 14 91018 8 8 6 0 5 7 21 1 3 00 0 0 0 0 116
Aphodius breviusculus 5 0 ¢ 0 1 ¢ 6 0 0 G 6 0 06 06 06 06 00 0¢ 00 6
A. uniforumis 300 2 5 101 10 2 0000000000 15
A. elegans 60 0 0 0 0 3 1 0 0 0 0 0 15 4 0 0 3 00 67
A. sordidus 00 0 0 05 ¥ 1 0 000 O0O0T7 1000 00 15
A. subulimbatus 6 0 0 00 0 1 2 01 0 2 001000000 7
A. havoldianus 0 0 0 0 51813 5 0 1 0 0 0 0 0 0 0 0 0 0 0 42
A. pusillus 2638 4 22009 3 1 0 0 1 0 0 0 0 0 0 0 0 0 0 104
A. haemorrhoidalis 00 0 0 1 0 0 3 0 4 3 0 000 0 0 0 0 00 11
A. rectus 41832 717 1 2 0 0 0 0 0 0 0 0 220 44 14 4 0 175
A. rugosostriatus 06 0 0 0 0 0 0 06 0 1 1 1T 0 0 0 0 O0 0 0 0 3
Total 57 70 45 35 95 77 39 26 1 17 37 16 72 13 68 8 20 44 19 4 0 763
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INTFRTHE C. jessoensis BSHSEEDESLL LA EHD B63.6% TH - 7253, HP L FRIZBWT
BESEMOBERECZR EY Bohkyr o7 (Fig. 2),

Table.4  Number and species of the dung beetles collected 3 localities in 1990.

Species Locality Yachiyo Shizunai Nopporo Total
Caccobius jessoensis 5704 520 202 6426
Liatongus phanaeoides 159 6 165
Onthophagus ater 116 116
Aphodius urostigma 2 2
A. breviusculus 17 2 6 25
A. uniforumis 17 8 15 40
A. elegans 67 67
A. sordidus 16 15 31
A. subulimbatus 14 382 7 403
A. haroldianus 594 69 42 705
A. pusillus 2223 372 104 2699
A. haemorrhoidalis 50 54 11 115
A. rectus 174 46 175 395
A. rugosostriatus 3 389 3 395

Total 8971 1850 763 11584
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Mﬂ[m A. pusillus

Fig.2 The component ratios of the dung beetles at the 3 localities in Hokkaido.

Q. ater M A. sublimbatus
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A. rugosostrialus |

A. rectus
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2. REBBAFBORBIEIES

3HIAIK BT 2 7 v HESEOREREBOFHHEL R (A5 L, NTREFIRETREFE
Briev—2s 2Ry 3BHETHY, BN TRERE—7 2R 1ERERLL (Fig. 3),
3. REATERDOSH - REOINES

SEIOHEI B 17 5 B OERBEOERBIBERIC X > Trk D OERPED 51Tz,
Z O THBEREMBE DS 5 eI DWW TOEFIHEREIRDO L BY TH %,

(1) C. jessoensis I3EN EFRTRBLEBERE— 27 2R L, AFRTEBELEL I —7
2RLUT: (Fig 4),
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Fig.3 Seasonal prevalences of the dung beetles at the 3 localities in 1990.

2) A. rectus ZATREFBHNTRHECE -7 2R, BRTEE LK —2 2R Lk (Fig.
5o
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No. of the dung beetles collected

KEABEHOENE L LTORIK IV 2 2 VIECHT 2418
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Fig.4 Seasonal prevalences of C. jessoensis at the 3 localities in 1990.
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Fig.5 Seasonal prevalences of A. rectus at the 3 localities in 1990.
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(3) 0. ater FHEELEWCE—7 2R LN, FEZFRTLU»EFEIRL2T: (Fig. 6).

(4) A. pusillus FTHEALHFRTEECE—27 2R L, ATRESVTEFLHKCE—7 2R
7z (Fig. 7).

(5) A. haroldianus &, SO 3 HIBRIC B 2 RERECBO T, £ THRE—27 2R U (Fig.
8)o

(6) A. rugosostriatus \Z/\TF1 & B CIRIBEEMAED D7  EEHHE IR RS o e
B, BRKBWTEREKE -2 %2R (Fig. 9),
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Fig.6 Seasonal prevalence of O. afer at Nopporo in 1990.
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Fig. 7 Seasonal prevalences of A. pusillus at the 3 localities in 1990,
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3IX10°T
10 —{\— Yachiyo
T" ~—{}— Shizunai
—O— Nopporo
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1k
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Fig.8 Seasonal prevalences of A. haroldianus at the 3 localities in 1990.
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Fig.9 Seasonal prevalences of A. rugosostriatus at the 3 localities in 1990.
4, 7HEE,LBREL AEESE

SEHRE U7 v REER R LR, \TRTEES N A, havoldianus 5 1 @,
v N=w 7Y a# A (A haemorrhoidalis) 25 & 2 {H{E, A. rectus 2 & 3k, &5 6 HED
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EHEAEN (G. pulchrum) O$HIMEH SRz (Table5) 25, BR TR CHEI NIz 7 >~
HEOWTFNOE» S bREHROGHREBRE S h Aol Z L THSEORHBECBLTH LI
A. haroldianus 7» & BEHOPHSEE SNz Z e kY, dEECB VT LD 7 > Hpf
MEETHL I ENES MR -7z (Table 5),

Table. 5 A list of the vector of Gongylonema pulchrum in Japan

Species, Locality Shimizu * Yachiyo Rokkasho * *

Caccolius jessoensis

Copris actidens

Co. ochus

Liatongus phanaeoides

Onthophagus bivertex

Aphodius urostigma

. breviusculus O
. elegans

. sordidus

. subulimbatus

. haroldianus

. haemorrhoidalis @)
. rectus O

© 0000 000000

NI S Nie Nte Nilts S«

00

* : Miyagi et al. (1991) ; = % : Kudo et al. (1988)

V. # B®

1. ZYyRELCOWT
SEO 3 MBI 2FEC LD 4 BUED 7 Vv HEBE S hicws (Table4), % O HEHL
BEICL > THr e OEEND Y, FLAEMICBWTOHBOBRESIZL > TEENRBD SN
7z (Figs. 3-9),
IVAVAN & g
WIRTHALZRHE (1980) ORREHKL A3 L, EERCBWEHOEE TR C
jessoensis, Y / AN x (L. phanaeoides), A. haroldianus, 2~ NA <7V aH 3 (A,
brachysomus), V< R== 7Y 253 (A. haemorrhoidalis), A. pusillus, A. vectus, X3
F=x< 7Y ai i (A, breviusculus), TV <7V aAH (A, uniforumis), <F;Nw 7V ak
F(A. pratensis), VR~ 7Y AGF % (A. sordidus), 7 AL a7V aFx(A. sublimbatus)
D IBIZEPFEINTD, SEORETRREHOFEE CRES N>z A, rugososutriatus
PEE I NIDS, A. brachysomus & A. pratensis DSEFHESHR WL EWVSEVRLSNIZ DD,
FHOFEGRE L IZIF—B Ui,
2) # W
REfRH G CHRZE L B (1982) R HEL Ta s L, RIOFEECR IR T 1 a7

a5 F (Co. acctidens), Ca. jessoensis, )/ x><aH (0. bivertex), L. phanaeoides,
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A. havoldianus, A 75wy =7V AW (A. elegans), A. haemorrhoidalis, 7 F 7~
Y a#Hx(A. wroatigma), A. vectus, A. sordidus, A. sublimbatus ® 5 B IESERE I NI
25, SEOFE CRFNORFETRESWE-Tz A, breviusculus, A. uniforumis, A. pusillus,
A. rugosostriatus TRE S iz, Co. acctidens, O. bivertex, A. elegans, A. sorvdidus H3iE
EEINMBLEVLIBELEASNIZbOO, BIOHFHERER L FE—B LT,
3) B O
1978 E—HEA THELAEGORBR LR L TAS &, MEOTETIE C. jessoensis,
suwnNTr=abF (0. ater), L. phanaeoides, A. rectus, A. sordidus, A. haemorrhoidalis,
A. haroldianus, A. elegans, A. pusillus, A. uniforumis, A. sublimbatus, A~V a4
# (A. uniplagiatus) O 4 JBI2EFEI NP, SEHOBECRHESOFETIEI LY
o7z A, breviusculus, A. rugosostriatus D3IRE S NT203, L. phanaeoides, <7V 2 H *
(A. uniplagiatus) PFEI XL EVIEOEASLNIL OO, FAEOFHEFR L ZTIZ—
L7z,
2. AFRICBIHRBNZER
FREEIAMRAB O Z, BHE (1980) i LT LRI —2 8 Y, hidFEic A. rectus
& C. jessoensis MRBIVHEINL I LI B2bDTH o7, F L TESEIOEEIC BT 28
B OERBRHELE ket — 225 Y (Fig. 3), Zi#ud C. jessoensis BEW 5 { FReE X
Nk abDThHoTz,
F7z, C. jessoensis WK E— 27 2R L7 SEOFAERR L BHOFAEB R IZIE—H L2
Zrmn, C jessoensis ETHENICBTAEEETH S LERENS,
3. BB U BIRMOER
FEREEROHER I, W& (1979 ORI IhiEFELRKICE—27%2RL, ZhidFic A
vectus WRBEWEREENT: Z LW L 55D TH Y, SEIORE CORERBEFLITHE LE L
v—2%mnxL (Fig.3), Zhid C. jessoensis BEWXFEENZ LR LB DTHoTz, D
FEEIIA (1979) DEEERL D C. jessoensis 3 A. vectus X 0 b % EE I B LIERH
RKE&LEDboTz,
LoL, A rectus OEFHHEE RIS (1979) OFRLIFIZ—HLTwEZ x5 (Fig.h),
BRI BT S A rectus DE—7 3FELKTH S Z L BRI Az,
¥ 7z, L. phanaeoides R A. unplagiatus 5 EIOFRETEHFE I o708, i 3810
o7 o RESEE (1979) ¥ —B U7 o6, Liatongas B Aphodius |8\ BRI D
BEOE LB I NG L, Caccobius B Onthophagus & G HENBELOBE CEE s
LWwbpLifEfans,
SHOBPEC BV THESILEE, \TRTERFEL»SDEREZERATOIENS L, %
DEEZNS BFEOSHCERL T30 Ebh b,
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LirL, BREEFRTCREEODEHET 2RSS, FEPEDADEND R, &
DT e HNLIER Y OFERIG T 2E X EHFTE 225, FTEREEOREICH L TOH
BOESR/PEWEEDbNLS,

> T, S B PN 7 > BRIERFI T 2358 L. phanacoides X A. elegans,
A. havoldianus %2 ¥ OHFEBEOIAHMBERENI OB WEEOEEZBEET 2 LBV H 5,

Lipl, 7 VHBEERECHBTFET 2EBREHOPHBEETH 2 Lo r ko0

D, SBTOEHRRBCOLTHFRCENRTLER 20 THS D,
4, BERIZOWVWT

FIHTIE, FREFEFHREEBWTIEKROTHES I L > CTEBERER(G. pulchrum) D7
VHEICBY AHRAREENRE SN TS (TS, 1987), %72, 1989 FEDFAETIC BT
OFETH, LEETHD TV v HEVNFHEEETH L I EXHLER>TBY (BHS,
1991) (Table 5), 444 & LB KET OB DM NENT OEFHDOF» 5 b EEEEHFE
BahTwd, LTS SHEIMBOFEEC BT, NFRTCOAREHOHELIHE S
nizZ ks (Tables), EEAERIGERCERMRICIA S OML TV IHFEESHE DD
LRBEE L,

BB, THESBANFRNTHRELL SBIED 7 »HIE,I o BEROREREL TWEZ
5 (Tableb), SEBENICBWTHFEMEZELL, ENEOKEL ZDEEOREY
Tho T LERDDLLEEZOND,

1

5 B X #&

Brumg, R. R, J. J. MaTter & J. L. Escur (1973) . Onthophagus gazella : effect on survival of horn flies
in the laboratory. Environ. Entomol., 2: 81-813.

BorNNEMISSZA, G. F. (1970) : Insectary studies on the control of dung breeding flies by the activity of dung
beetle, Onthophagus gazella ¥. (Coleoptera : Scarabaeidae). J. Aust. ent., 9: 31-41.

BornneMissza, G. F. & C. H. WiLuiams (1970) : An effect of dung beetle activity on plant yield.
Pedobiologia, 10: 1-7.

B s, BEI M, B HE(1978) © SR B DR H LR T 7N OR5E(L). FEOWSE, 5 32-36.

B Ex, BAIN 8, AR HE(1978) : PSSR B ONERF LR T 7T DOF5E(2). BEOWYE, 6 57-62.

B Esr (1982) - dbysEfEiR A B 2 BB X UL}:WfV\J@7 vHE, JLEAFHRER, 33142,

& ER1979) Bt B0 5 7 A BT AWEE. 1. WIRC B S Y o ROBE, BEB X USH
HE. BAbEEREFRRERERL.

BH A (1980) : FAB L U2 OFFHEEOREHIC 351 2 &3tk a4 & 4 VEO LRI BT 2 H15%, IBFIS4ERE
HWILEERFETERX.

Tk, 3 OFIE, MUE B (1987) [ 40RE & D EH &N Gongvlonema BRFHRIZ DWW, 8104
E HABES s KSHEERE, 108,

Ik, BN OEE, KT B, MUBE [ 1988) © Gongylonema pulchrum OEITE 354, 5106/
HABE S KESHEREEE, 137,

IR E=A, AR 1, BAREES, RMIEL (199D [ JtEER B 2 EBAEROVIRR L 2 oPRIEER
DWT(FER)., HEEW 42199

KE EF(1990) @ EHAERMIERERBE N Y ¥ OWWETERED 2 FEF. TV 2 SRR EERATEREY
EREREE R 2REERR L.
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Notes on the dung beetles viewed as a vector
of Gongylonema pulchrus

K. Mivacl and H. SAsAKI
Laboratory of Applied Entomology,

Rakuno Gakuen University, Ebetsu, Hokkaido 069, Japan

Abstract

Dung beetles, as a vector of Gongylonema pulchrus, were collected in 3 regions in

Hokkaido for the determination of their distributions and seasonal changes of the popula-
tion. The collection was conducted in 3 grazing pastures in 1990 at following places and
periods : Yachiyo Livestock Farm (Yachiyo), Tokachi region, 22 May to 27 September ;
Livestock Farm of Hokkaido University, Shizunai, Hidaka region (Shizunai), 15 May to 22
August ; Experimental Farm of Rakuno Gakuen University, Nopporo, Isikari (Nopporo),
10 May to 9 November. Collections were done through consecutive 24-hr at 2 weeks
interval in Yachiyo and Shizunai, and one week interval in Nopporo.

In total of three pastures, 11,584 dung bheetles of 14 species were collected. The largest
numbers and species collected in Yachiyo was 5,704 of C. jessoensis, and was followed by
2,223 of A. pusillus and 594 of A. haroldianus. Consequently, 8,971 of 11 species of dung
beetles were collected in Yachiyo. In shizunai, 1,850 of 11 species of them were collected,
in which C. jessoensis was the largest number (520) and A. rugosos triatus and A.
subulimubatus were following (389 and 382, respectively). In Nopporo, 763 dung heetles of
12 species were collected. The largest number was C. jessoensis (202) and then A. rectus
and O. ater were following (175 and 116, respectively).

The population of C. jessoensis was increasing in spring, summer and fall as 3 peaks.
Populations of O. ater and A. rectus had 2 peaks, but the one was in spring and summer
and the other was spring and fall, respectively. Populations of A. pusillus and A. harol-
dianus had one peak in spring, and those of A. rugosos triatus had also one peak bunt in
suminer.

Six Gongylonema pulchrus were identified in dung beetles collected in Yachiyo, that
was, one from A. havoldianus, 2 from A. haemorrhoidalis and 3 from A. rectus. In dung

beetles in Shizunai and Nopporo, no Gongylonema pulchrus was found.
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