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DFBHE L BRO% -, BEZEMOE ., ~2 %7 ) OEORE IOEWERR LI,
5 HHEEMEBEFROBELZOSMHRE, BIO, ThOEEVEHTE-THRBLTY
%7 Y Association B OBIfRE MAMCR Lz, 7 ) BEOLRBOELR, TTRIC, HE
CEWOABBREBELR IS TRESR, OWT, BERNTOBHOBKSNBEIFEHCL VA
DEDERBIPIIARE ST B LHR IR,

F U &

EYHEL O EODBMCA LB L, RHATEDEHTH -REBEELETHD, ik
RRACHBRECBTEOMC RO ABFREE S NTELY, ZofhEHITI ST
By Shafiokg HERS 2RHETS L, T rEXFWBNO—BRALRLZ L2345
b, RicAHEMCASh 5 EROBEORAME . 713, EWHEORIEHELENTH1D
DHF"REZLDLDTH D,

T, RBEOBAROHT, BRRZRWENBEOHEY L 5N v, 2k, £0O
R EBOR T ERIAIO Lie, BEXBRTAEL Zh LThOERBIHAL (ecological niche)
TR - THE L TOEETH A, ERBYMA &1, AYE (food dimension), 4 BZEHIFh
(habitat dimension), {%EH#ffh (seasonal and daily activity dimension) ® 3 2% 5\ M3 4D
D=9 FF4AVY a vViILX»THRINIAZH (niche space) DT, xDEN D LA
BH5VIERTHD, 2% b, %k, LT, WORRTWEINEWIZLETHS,

ZORITIE, ENMEEIROEYHEO~FTEERTH 7 VELHRE LTEY, AU
SEEH(TIE BL, BEN I AR EDERC RO 2B BEELH &2 ER
&5, L, 22T, AFERREFLELTETRL LW 7T VHORBIER LT,
EmBEFle=y #5742 vy a VORT HIC2ER 0L BTEHENCH » BEXHBERT 5.
2% D, BEBEERMCHELT, 7)) FEO4ARMMMLIEE TS, AL hBARI-
Te7 VEEEODRIE, LEE TIZREN X<fThbh Tk b (HavasHpa, 1960, 1963, 1964 ;
Yamauvcur, 1968 ; HicasHI et al., 1985 7o &), WAWALKBRETOROEEHEOHERITE
TERDODOSD, —J, D= FF 4 A VY a VOEBR I OWTYL, HLO0BENDL B
(B>, Davipson, 1977 ; HaNSEN, 1978 ; BERNSTEIN, 1979 7 &, E&iEENC oW T
¢}, WHITFORD, 1978 ; Briese and MACAULEY, 1980; LyncH, 1981 7x &, HENGEENC oW\ T
%, BaArRONI.URBANIL 1969; CHEw, 1977 7t &), Z DL TiL, BED Sz oWTHE Al
NBEFTHBN, thbD=y 75714y ya vEBAELE, 7 BEOSKRTHEEHEE
DHFEIL, SRCEShIRETH S,

AXCABCELD, BEDLDISKIEHLE IS LEERY S MU R E K
DEBHKERRIILODBBR DN 4, bUR, HEOEEYH X bhltBERFRFMKRE
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B, ATREXRDEE 7 0—BEAE L TCuE W a ke #HE s, LAt
B BB LET 5,

v;) &

BEMKRAT, HAEDORKS 11 OB (Table 1) 220, FREILE, 7V ROFEL =
—F7— R Y 7Y v 7RI L > THA L, BECE LT, RABENRS—k
WEEEE, TOFRCS5EHBHEI0EDO2 - F5 — b @x4m) #EBCRE L, AEE
TAR2—F7—r 12o%BHL, Eob L BBIILIEREL TP E, —ERRH @i,
MBI EERD 5T VWEBRETIL 307, FRALLEHEODHOVRE T LK) BELXT- 1.
BREIhLBEZ L, BEFERACEBEEDO 2757 V2L L, BEEFOE: BAD
BWw, Vy2-BOPFBIVT m), =27r0F ), BROBROEH (n), HOROHHE @),
W Eofiodk (d), DCEBAYS ), #ittotE 1) kE, 1963 2 £1R) ¥E& L1, *
o, RET7 VPBEBTRREIALE G, ROEBLIFcEhFnE® H#E L, UE
DERHAECEL>TC, F2—-FF - rBWVWT, BMEEFO27F7 V%, 549H0
RO ED LB LAY 4 ~ v 7 20R) I X VERE L, ek, BERPBRER

Table 1. Detailed procedure of ant nest census at the Tomakomai
Experiment Forest in 1977

No. of Quadrats censused

Census Totalf No.
. - (o]
Survey Environment lél;lsz.l/drat* Spring Summer Autumn Quadrats
V.14 VI.1-10 VIL 14-27 X.6-8 censused
A) Natural broad-leaved forest 1 — 10 5 5 20
B) Larch (Larix leptolepis, 20 years old) o
artificial forest 1 5 1 - 6
C) White fir (Abies sachalinensis, 40
years old) artificial forest 1 - 5 5 5 15
D) E)c;reesstt road in white fir artificial 05 _ 10 5 5 2
E) Secondary broad-leaved forest 1 4 6 5 5 20
F) Forest road in secondary
broad-leaved forest 05 - 5 5 5 15
G) Forest road in natural
broad-leaved forest 05 - 10 5 5
H) Grassland at cutover area, planted 1 o 10 5 5
with young white fir (ca. 1 m high)
1) Forest road running through a
cutover belt, along which 0.5 — 10 5 5 20
power lines are running
J) Bare ground adjacent to office
buildige 05 — 10 5 5 20
K) Forest road beside grassland 0.5 — 10 5 5 20

* One quadrat=4x4 m?
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SN STe3 B2 7% T VORRO AL, FOEREH L, UEoHEES 19774
OF, B, KD 3ET -7 (Table 1), B, KOBETIL, FED B\ I3« @O RE THE X
hicBHERTCa -5 -+ 2RELL,

DX REYEROAHB T I%BE, AEEMoBAZYELCI T LATE
e, B, FHAERSIVCEAFAEZELT, WALWARERBHOBEELOVTCFORE
DEFXHVCHZ A, BAEEBORBERENOELY TELRT NI T2I5%Bni, ¥
72, IAPREDREYERLCHET s Lehbh VWX 5REB LT

BREER

LEBRO 7 V ik 20T, T T4 (1975) R2HA IR 17T B HE LTV 54,
SEF kD 6%: Ponera japonica WHEELER (& 2 -~V 7 V), Stenamma nipponense
YASUMATSU (* 7 55 % 7 V), Leptothorax congruus F. SMITH (4 % £ Y 7 V), Le. spinosior
FoREL () >4 A XAV 7 V), Lasius hayashi YAMAUCHI et HAYASHIDA (~Y >4 7 1),
La. spathepus WHEELER (747 ) £ V%) AR R Xh, ¥ C3EH I B2 BL e 7,
SENE, D5 La. fuliginosus (LATREILLE) (2 = 7 %7 V) %R < 22 BOKE 976 Ba R
R L (Table 3),

1. a=RS—-PERMYVTIVTERICEBIREORBE

ARCABUE, T, SEERALCHECIDY v 7Y v /7 HROMBEEYRE LTk
Rk bz, BOBEMRI, RAEBEOEMMC X ) HEYZT 5, BROKKDO X510
WHWAHIRERBMABECH D, T, ROBELEHVERETIE, =2-F7 - HOLTO
RyERT o014y, SRy NEREEETS, —F, B TORORAIFERCAES T
Hh, BlELT, EEB _KRRERARKETT ot 1BEORECKT 2 HORE
% Fig 1 wrd, ks, Mz 4=2—-F5 -+ 64m?), HERZ5=—-F5— 1t (80m?
DEFTH D, AHOREL BB, S 20 HA2E CRRIEFH I REEH M LIS, FORER
Bl e o hieiote, RL, TREKTE, BAERTEEbichh- THEEMBGNERL
2o DEDRERY G, Mulile & OO 5> T WBRE T, #30 00FERBMT, 2 - 15
—PHOBELRORNERINLTHA S LM S hie, —J, BRREEERD O EH
RBRETE, 1RBMOBECLESLRELT, »HRVORELLAFEIRS, 2T, &0
IMBOED L MERBEFHORRAE SRS R RS d, 4@, FEREFOBE
BAHOREEBY 77 7D TFTRR L, Fhicks s, 150 5 iz d @K, 98, m' (=4
DOF) R ERBHBC X BWBFTOEBNERCRR Sh, BT d (hE VKo H),
m() y 2 —BOTF), r EROFHE) L, BRRALRIVIOBNLETLHBH O BNE oM
T2Tw5, %), ERGHOBBER LY, " hORRROENDHZ ENTFHEIRS,
COZ Lz X VFELARAT DI, ALAEB KK TTofcz — F 5 — b ERMY v
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FY v rka— 15— bRLEFAE (HicasHI et al. 1987, 33 L8, RREFEH) DR % H#
LT, BERBFTOBEANCHEZEOHEC L AROREREZIHHE L (Table 2), ZTOFKR, w,
d m" ZFHEIhLLI>CRAENEL, 80% L EORMNERRE v 7)) v 7R L > THHE
RBINBHEEEINRT, —F, d ORERIFEBCEL, 105 % TEbot, m n, r i3
30~40% DRERTH » 12, ks, LEORERIL W35S TH-1.

PEOBERYSE 2, UTOHRTIE, ERFHMEL05LLEBHED, F, G L J, K)T
DREREFIZ100% L#EE L, —F, BRREL 1RME LRE @A, B, G E, H) TOKR
12, ERBFHOEET Lic, Table2 RRLERREETHIE LT,

20l Secondary- Forest 20 Forest Road (Primary Forest)
g
-
)
Zz Iy
H t
£ 10F : 10 !
2 |
2 1
5 1
o |
|
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o bty — Lt [t 02 e d . ‘P' 5'0- Sptmind
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A. joponica r d rd'dm
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Leptothorax sp. a
Po. joponica Lid

Fig. 1. Discovering processes of ant nests in the
1 hr-quadrat-census at two environments.
Ant nests within a quadrat (4X4 m2) were examined for 1 hr by 1 person.
The result at the secondary forest is based on the sum of 4 quadrats,
and the result at the forest road on the sum of 5 quadrats. The data
of discovery time, and species and kind of nest sites (cf. Table 2 for
abbreviations) for each nest are shown at the bottom of the figure.

Table 2. The number of ant nests per 1 m? detected by complete census
or by 1 hr census per quadrat, both made in the same secondary
broad-leaved forest, and the sampling efficiency estimated in the
latter census, separately shown for each kind of nest sites

Nest site* w d m’ r n m d Total
Complete census (335 m2**) —_ 0104 0060 0.134 0.054 0236 0448 1.036
1 hr census (320 m?2**) 0.003 0134 0.050 0053 0016 0063 0041 0.359

Estimated sampling efficiency 1.000 1.000 0833 0.396 0296 0.267 0092 0.347

* Abbreviations of nest sites: w, in trunks of living trees; d, in decayed stumps or fallen
logs; m’, under moss growth; r, around roots of grasses and herbs; n, around roots of
living trees; m, in and under litter layer; d’, in fallen branches or twigs.

**  Total area censused.
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2. EAME

el D ELSBEYRMETAHER, KESHSFT2o00HENRDD, 121, R
ELTOVREP LB OB ORBEERYIWE LCEHET2HE, $5 1201, JEL
LTWhEWAGORIGHRE LTHMTAHETH D, 2 TREEDHECL-T, 7V
PO RNABRBEOREMZFMLTAL S,

BAPAERATRI LAl oBEY, 7T VHELAALCI SRR LTWE1E I bk b
T, £ T, EWEREOMT7 VBEOBUMLZRE L, B v ic S CREELY R TV
K OohOBREY, 7TIBRE-TRAARERBELAR LTIV - v /L, BREOEN
B, BAREEREOHENEED 2 oo MiE 2 S5l Uiz, #i&iL, SORENSEN (1948) ¥
LItkB QS T, #HEL, Horn (1966) DOEBEIEE Ro (W Th AT, 1976 B M) i< X TaF
Bl B5h12008UE~= Y » 72 2 2O0WT, ThEFRIEMBEBXEHEE (UPGMA :
unweighted pair-group fnefhbd using arithmetic average, SNEATH and SOKAL, 1973) iz k %
BEOMETY, SREYF v Fe /7540 TFg 2Rl 2B8E0BEUEETEF v
Fr2Z7albBT28, BRILTLL IS B LEVA, 32o0MEO S TVWRELJ K
BHEH= v 7 M2 722 - LT»bREAEN S, HER OB, 22007 v F
R 75 AORITAESERY, BERCELTE, L J, K il Ty, AxHEE
LT, A, B, C D Lo ffRWBRECT, i, HNEEBET27 v Ve /54T
i3, EF, G23A, B, C, D L1t REhB 75 A2 —%HHTS, DO 2BHEOBRSHOBE
EEBLTC, 7TIBROARREL LTKRO3SOMENMICRELRELXRA Lic: HHRE
(A, B, C, D), +RINEARE (E, F, G, H), HmBE (1, J, K), '

ki, 2hs 300 RERBEYEBER ST CWHAThFRCBRENR 7 VEEZES T

A AA B
B E
ccC
DD
HF
EB
F G

G H

.. F

i ¢ P Ll i
0.0 0.2 0.4 0.6 0.8 1.0 10 0.8 0.6 0.4 0.2 0.0
Similarity

Fig. 2. Cluster analyses (UPGMA) for ant faunal
similarities among 11 survey spots.

A: relative frequencies of component species, evaluated by HORN’s (1966) measure-
ment of overlap, B : species composition, evaluated by SPRENSEN’s (1948) QS.
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A2z, Topa and TanNo (1983) @ correspondence analysis D FEic X v, 7 I 8EL L
FIDOBRE L OXIGERE Table 3 wRLic, FREORELLHEHBEL L TKROEE
BETDHZENTE S BENREE—Myrmecina gravﬁinicola, Po. japonica, La. liayashz', o]
RIH9 ¥ & 3R —Pheidole fervida, Le. congruus, IR IE—Myrmica lobicornis, Formica
Japonica, Camponotus japonicus, |
3. PUROERSE

3.1 BEHEN

MECHEIZ, A—RckET57 VK, BEErREEREORVCHIE LT
ZBFBRLRSC ERRLTS, TITE, Sbic, 7 ) AMORRBHCERLT, ¥
BEPEITFE AT 5 EH O = v FO5bie oW THRETT 5,

FTEDIE, MBETKAZIRLCIODERBET, WALWAREBHOEBRBHNED LS
CRIAZIhTWEH»RTHI S (Fig. 3), 3 o0BREXHETH L, T, FEAIKhSZ LS
2, MIKOERESBHT (m, d) RISFHAIA TV, —F, BBPRETE, HROZ L)
b, 1BIVrPEREREHEL- T3, EMEPELFRHBEARAETI, 7 IYHOAK
¥, BESHOBREC O L THHEOFHNLERLRL, HHRED d, 4, m 3 JURBH
BEC LR Lo RERBMCELh CROBENLENE Y, 20X 5RERETO

0.5
0.4 Forest
0.3}
0.2+
N
EOJ-
% 0.0b 1 1
2
S Intermediate Mixed Habitat
0-0.2"
Z
0.1}
0.0- 1 1
0.1+ B Land
are Lan ‘———]
o.oL

d d m mM n w r |

Fig. 3. Ant nest densities (No./m?) in three habitats, shown
separately for each kind of nest sites.
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Table 3. Ant nest densities
Ant Habitat Forest
Survey spot Ax* B* C* D
Area (No. of quadrats) censused 320 m2 (20) 96 m2 (6) 240 m?2 (15) 320 m2 (20)
Vegetation Cover # H# H# +
Insolation - - - +
Myrmecina graminicola (WHEELER) 10.046( 5,-) 0.124( 2,0) 0.009( 2,-) 0.013( 4,-)
Ponera japonica WHEELER 0.060( 5,-) 0.039( 1,-) 0113( 6,-) +
Lasius hayashi YAMAUCHI et HAYASHIDA | :0.006( 2,-) + 0.020( 2,-) 0.003( 1,-)
(Stenamma nipponense YASUMATSU) + — 0.015( 1,-) —
(Leptothorax spinosior FOREL) + — — -
(Lasius spathepus WHEELER) — - - ( -1)
Leptothorax sp. 4 -------- ( -1) — 0.090( 2,1) +
Paratrechina flavipes (F. SMITH) 0.630( 45,-) 1.168(20,-) 0.660( 51,-) 0.122( 39,1)
Aphaenogaster japonica FOREL 0.277( 45,-) 0.161(10,7) 0.218( 25,-) 0.031( 10,-)
Myrmica ruginodis NYLANDER 0.226( 18,5) 0.117( 3,-) 0.275( 26,1) 0.053( 17,1)
Lasius niger LINNE + 0.010( 1,-) 0.309( 27,1) 0.097( 32,2)
(Camponotus obscripes MAYR) =+ - + +
Pheidole fervida F. SMITH - - — 0.003( 1,-)
Leptothorax congruus F. SMITH - - - -
(Formica fukai WHEELERD) - - - -
(Myrmica sp. B) - — - —
Lasius s (Eaicios) T T R—
(Lasius umbratus (NYLANDER)) - 0.035( 1,-) + ( -,1)
Myrmica lobicornis NYLANDER - - - +
Formica japonica MOTSCHULSKY - — - 0.009( 3,-)

Total No. of Nests
Total No. of Species

1.245(120,6) 1.810(42,7) 1.726(146,3) 0.331(106,6)

11

8 12

14

For the asterisked spots, the values were corrected by sampling efficiencies shown in Table 2.
Actual numbers of nests and solitary queens (italic numerals) found in the survey are shown
in parentheses. Mark + indicates the presencé of workers only. Correspondence between
habitats and species, which resulted from the correspondence analysis by ToDA and TANNO’s
(1983) method, is indicated with square enclosure (solid: primary correspondence, broken:
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(No./m% at 11 survey spots
Intermediate Mixed Habitat Bare Land Whole census
Ex F G H* I j - K. area (Total)
3202 m (20) 240 m2 (15) 320 m? (20) 320 m? (20) 320 m? (20) 320 m? (20) 320 m? (20) 3136 m? (196)
# + + + + + +
- - + H # # +#
0.015( 2,-) - — 0.016( 2, -) + 0.003( 1, -) ( -, I | 0.0140( 18, 1)
0.046( 3,-) 0.004( 1,-) + 0.003( 1, -) - - - 0.0211( 17, -)
0.003( 1,-) - 0.003( 1,-) - - - - 0.0031( 7, -)
0.004( 1,-) - - - - - - 0.0016( 2, -)
- - - - - - - +
- - - — - - — (-~ D
10.068( 2,1) + - - + - - 0.0138( 4, 3)
29.072( 5,-) 0.013( 3,1) — 0.394( 37, )i | 0.016( 5,1) - - 0.2130(205, 3)
0.284( 33,7) 0.042(10,) 0.028( 9,-) 0.189( 22, 1)| | 0.009( 3,-) 0.006( 2, -) 0.019( 6, -) | 0.1108(175, 4
0.231( 29,4) 0.058(14,1) 0.072(23,1) 0.277( 35,15)| | 0.003( 1,2) 0.009( 3, -) 0.019( 6, 5) | 0.1200(175,35)
0.220( 16,-) 0.004( 1,-) 0.028( 9,2) 0.269( 50, 3)| | 10.022( 7,-) 0.047(15, 1) 0.028( 9, 8); | 0.0968(166,17)
+ 0.008( 2,-) 0.003( 1,7) 0.003( 1, -) + + + 0.0012( 4, I)
0.106( 21,-) 0.038(9,5) - 0.022( 7, )| - - - 0.0162( 38, -)
- - - 0.034( 1, -) | 0.003(1,-) - + 0.0038( 2, -
- — - 0.008( 1, -) - 0.003( 1, -) - 0.0011( 2, -)
- - - 0.003( 1, -) - - — 0.0003( 1, -)
(1) — — — [0.013( 4,-) 0.013( 4, -) 0.147( 47, 1) | 0.0236( 63, 2)
- — - - (—4) 0.003( 1, 1) - 0.0014( 2, 6)
0.012( 2,-) — 0.006( 2,-) 0.008( 1, -) | [0.051(16,-) 0.072(23, 6) 0.028( 9, -)| | 0.0178( 53, 6)
- - + 0.003( 1, -) | [0.013( 4,-) 0.016( 5, 2) 0.044( 14, -)| | 0.0086( 27, 2)
- - - + . (51) 0.006( 2, 1)0.031( 10, -)i | 0.0038( 12, 2)
- - - - 0.009( 3,-) - - 0.0009( 3, -)
1.061(115,7) 0.167(40,3) 0.140(45,4) 1.229(160,19) | 0.138(44,8) 0.178(57,11) 0.316(101,15) | 0.6729(976,83)
12 8 8 14 14 1m 10 22

secondary one).
correspondence analysis, and are parenthesized.

1) In IMAMURA (1975), cited as Formica exsecta var. fukaii.

2) As Camponotus herculeanus japonicus MAYR.

Species with densities less than 0.002 in the whole census area were not subjected to the
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ERBHOFARIOE VL, FRENOBENAETHERE LTOEREFHOBE L LORE
DEVERBRLTWAET2 XS, b LERBMEROFAY, i xBRCELTWRVI
LTh, 20BRHEAL TS ERKETSH &, BB TRICRENEINL, FHRIZRIKREL,
RIS AR, BHMPRELIERNS o TV B ERRT T ENTES,

RiC, 7V OYENS BREEREOS KL 7 ) SEOEEEBFELRET 5. I,
BEBFOGEIL, Tk, £RREORVEBELT, 3 00BN GHRERSE: F, HHH
HAESE: M, BmEE: B) LEARCRA LLEESRoBE ARG THRELL Bz
¥, Fm & Mm 3R 2BEOERBATE LRk, zoFELY, 7V EFEDO~< 7 nig
A RBREEF S 2 7 e R ERET R Y RARCRET 2 L3 TES,

BEREMOIBCET AR T, DEOI3 LTHAN LI 24 BHEOEESHT O >
H, 1m? % b DBEOHKA 001 Pl D » 16 Eiic o\ T, FELIE% Horn © R, FEHIC & »
THE L, ¥, 7VEEOEESHTEFECBETIHION TR, 2HREEE COROTE

0.0~ A

0.2-

Similarity

19“Em Fm' Fd' Fn Fr Mr Mm Mm’ Fd Mn Md" FI Md MI Br BI

Mn. graminicota

B a
Po. japonica
Pa, flavipes
| b Mc. ruginodis

A, japonica

La, niger

La. hayashi

La. flavus
Lte. sp.4

Le. congruus

Ph, fervida

Mc. lobicornis
b F. faponica

C. japonicus
J ' ) ' |
0.0 0.2 0.4 0.8 0.8 1.0
Niche Qverlap

Fig. 4. Cluster analyses (UPGMA) for ant nest sites.

A : Nest site cluster analysis for similarity of nesting ant species,
evaluated by HORN’s (1966) measurement of overlap.

B: Ant species cluster analysis for similarity of nest site preferences,
evaluated by COLWELL and FUTUYMA’s (1971) 7.
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71 0.003 B/m? [ E o 14 iz ou~T, CoLwkLL and Futuyma (1971) O IEELSIHHEN = v +
F == Ty TIE (VR KT, 1982 %5 8) REHE LI, #&F% Fig 4 & Table4 iR
Lk, ¥7, EREMI, ko520 /v -7y bhiz: A [Fm, Fm/, Fd’, Fn, Fr, Mr,
Mm, Mm’, Fd, Mn], B[Fw, Mw], C [Md’, Fl, Md, Ml (Bn, Bm, Bd, Bd’, Bw)], D [Br, (Bm")],
E[Bl, 7ci, Fw, Mw (2% E O ROBEN 001 B/m? LAFTH Y, %f, HPLbA rn
— FWIEWD,  La. hayashi WHEBHCEFINBDT, Jlrr—74 Lk, BEORERE,
A 7N —7RREBOBREERNREL, C 71— 73, TehBnEsRECHIEL IR
HB7IVRISTHHAZIWDERBZRL, T, BHRECR, #8203 o (E) 2o %
DPELEDFCHTOCIERESH D, C) LR LTHAIR T B Z ERRLTW5, 7Y
SO RBPEFM T2 TI, BB T ORKL S 6 20D Association (7DD
Subassociation # &%) XA L GEELL#ER)., = B O Association (Subassociation)
CEROERERR A — 7L OWIGE#H %, Topa and TanNNo (1983) D fjkic & b Table 4 1@
AL,
3.2 A& &

METIL, 7 ) WD = » # DL BEEM &\ 5 fE, B BFH L, [ L Association
& %\ % Subassociation WETEIZ, BV I PICERBEERBELEL, £olic, &
EEEELERREROL LS B EELDLRDL, —FH, =y FOMLBET 235 1 DOEE
AEAETH B, T, RUEOSTLEEEN,A OEEMCRF TESZ LT 0T — 223
BORTWEVWDT, FIEND D EERNE - SP0 AR ERT DI L Kb,

WA (1981) 11, YEBERCIRITHT7VET 75 A voRFERFREYBEL, BT 77 4
v @%‘EZ}*O?ﬁi'&'ﬁvﬁ;& LT, La.niger, Mc. ruginodis O 2%, *1:, HBHRET-SE
B\ E LT, F. fukai, F. japonica, La. hayashi, C. obscripes, A. japonica, La. flavus
D6 FEEET I, ok, ThOHUADETIY, 775svar=—~DORPRE-72{ Abh
oy, HoTHEHETH -T2, b, UL BBOR TR, MEFHDOT 7S5 L4var=
—%FRATLLOEMTHOLTh XA ATELI0LD5UNRREL RN, La niger (XMW ), Mc.
ruginodis LT 5 Mt L, BREOCEIMTHo 2w = —2FIHTHERELL,

K, BOREBLCEL > T2 5F7 )V ORECKNT, HIEHT~25%7 )28
£ Bobhbich - i, TEHRO 7V ELhT o ENnTESL, T X3hEEL LT,
Mn. graminicola, Po. japonica, St. nipponense, La. umbratus, La. flavus O b @HRET Hh
5, ThbofEy, BT TECNLEENEYHEE LTE), BEEBHROBEIRLLADNE
FEEHBALCWSEE 25,

nthie, BMMLERT S 5 1 oORMBGEERE LT, SO RE I DRVEZRHETS, &
hETIEE L O FE (EH, 1971, 1976 ; Cuew, 1977 ; DavipsoN, 1977 ; HANSEN, 1978;
WHITFORD, 1978 ; BERNSTEIN, 1979 ; EASTLAKE CHEW and CHEW, 1980 %2 X)X »C, 7V
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Table 4. Ant nest densities (No./m?) at various nest sites, and
\ Nest Site Group A
\\Nest Site Fm Fm’ Fd’ Fn Fr Mr Mm Mm’ Fd Mn
Association —
Subassociation = T
1 a Mn. graminicola 50.013 0.003 0.011 0.001 0.003 0.004 0,003 0.001 0.003 —
Po. japonica 0.023 0.002 0.022 — 0.003 0.002 — 0.001 0.001 —
(St. nipponense) 0,004 — — - — —  — 0001 — —
b Pa. flavipes 0.226 0.032 0.202 0.021 0.016 0.049 0.022 0.005 0.017 0.003
Mec. ruginodis 0.072 0.007 0.045 0.011 0.012 0.080 0.035 0.010 0.018 —
A. japonica 0.055 0.012 0.022 0.015 0.014 0.043 0.031 0.009 0.051 0.015
(La. umbratus) — — 0.003 — — — — — — —
¢ La. niger 0.041 0.006 0.023 0.003 — 0.009 0.003 0.002 0.018 0.003
i La. hayashi 0.004 — —_ — — — — — 0.002 —
Jiif La. flavus 005 — — — —- — — — 0,004 —
IV a Le sp. 4 —_ - — - - = — _
b Le. congruus - = = = = = = = = =
v Ph. fervida —_ - — —  — — 0.004 0.001 0.001 —
(C. obscripes) — — — — — — 0.001 — — —
(Me. sp. B) e T —
VI a Mec. lobicornis —_ - - —  — 0.0056 — 0.002 — —
(F. fukai) - - - - — 0002 — - — -
(F. sanguinea) - = - = = = = = = -
b F. japonica _ - = = = = = = = =
C. japonicus - - = = _ - —_ = = —
Total 0.453 0.062 0.347 0.054 0.048 0.194 0.099 0.032 0.115 0.021

Correspondence between nest site groups and ant species was deduced and indicated by



EPMBEBRC T2 7 ) BEOLRYRE (FE-F-BFK- A8 1U%K) 505
classification of nest site groups and ant species association
B C D E
(Fw) Mw) | Md’ FI Md Ml (Bn) (Bm) (Bd) (Bd) (Bw) | Br (Bm)| Bl | Vynole
- -] = - - —9001 — — — — | — — 1 — |o.0140
— — 0010 — 0001 — — — — — — | — — | — looz
- - = - - - - - - — _ | = — | = lo.008
— — |0.0450.0100.001 0002 — — — — — |0005 — | — |0.2130
—  — |0.0180.0050.018 0.004 — 0.002 — — — |0.0070001 | — |0.1200
—  — |0.0270.001 0.013 0.0030.001 — — — — (0.008 — |0.0020.1108
— - - - - — - — 90001 — — | — — | — {o.0014
—  — ]0.073 0.017 0.046 0.003| 0.004 0.003 0.005 0.002 0.001 | 0.014 — | 0.003 | 0.0968
0001 0002 — 0001 — — — — — — — | — — | — |o.001
- —| — — — < 0001000 — — — '0.046‘ 0.005 | 0.004 | 0.0236
- — o018 — — — — — — — | — — | — |o.0138
— — j009 — — — — 000 — — —|— — | — |o.0038
—  — llboos — 00280004 — — — — | — _— | — |o.0.2
— — |ow00t — 00010001 — — — — — | — — | — |o.002
- - - - — 0001 - - - — —  — | — |o.0003
— — | — — —  — 0.0020.00l0.000 — — ‘0.018' 0.002 10‘026| 0.0178
- — | = - - - - - — — —looor — | — |o.0011
- - | - - - - - - - — — 0002 — |o0.00L|0.0009
— — | — 00038 — 0001 — — — — — {0001 — |l0.023]0.0086
- — | = - - - - — - — — 1| = = lo.013/0.0038
0.001 0.002 | 0.210 0.037 0.103 0.019 0.009 0.008 0.007 0.002 0.001 | 0.102 0.008 | 0.072 | 0.6729

the same method as in Table 3.
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Table 5. Body length (mm) of 21 ant species

Species n Mean=+S.D. Range 99% Confidence Size

Limits Class
C. japonicus 30 8.84+1.98 6.79~14.69 7.84~9.84 i
C. obscripes 24 8.68+1.27 6.00~11.53 7.95~9.41 i
F. sanguinea 23 5.5740.61 379~ 6.79 5.21~5.93 ii
A. japonica 30 5.201+0.25 479~ 592 5.07~5.33 ii
F. fukai 6 5.061+0.33 474~ 569 ii*
F. japonica 30 4.75+0.38 3.95~ 5.37 4.56~4.94 iii
Mec. ruginodis 30 4464047 321~ 529 4.22~4.70 iii
La. spathepus 12 4.08+£0.41 347~ 473 . iv*
La. umbratus 10 3.93+0.51 3.28~ 4.98 iv¥
Mec. lobicornis 30 3.9240.25 340~ 447 3.82~4.08 iv
La. hayashi 8 3.594:0.38 3.15~ 4.10 iv*
Mn. graminicola 30 3.09+0.22 271~ 347 2.98~3.20 v
St. nipponense 8 3.06:£0.27 252~ 3.34 vk
La. niger 30 2.93+0.26 246~ 3.59 2.80~3.06 v
La. flavus 30 2.62:0.32 208~ 3.21 2.46~2.78 vi
Le. sp. 4 30 2.57+0.23 202~ 2.96 245~2.69 vi
Po. japonica 30 2.35+0.24 2,02~ 2.84 2.23~247 vi
Le. congruus 8 2.294-0.22 1.95~ 252 vi*
Le. spinosior 2 2.18+0.13 208~ 227 vi*
Pa. flavipes 30 2174017 1.95~ 2.65 2.08~2.26 vi
Ph. fervida 30 1.97+0.12 1.70~ 227 1.91~2.03 vii

The 99% confidence limits of the means are given for 14 species in which the sample
size exeeds 20. The 21 species are divided into 7 size classes by the gaps of confidence
limits between 2 successive species.

* Assigned subjectively to the respective classes.

BEDOURDOREILZOEYOKRE I LOMICIIBEELRBFRLED D, KEVWEII A2 Y,
NIV STBEMERD L L), RYERZDCAHBRISEFYBE LTV 50084
IRTW5S, £2C, YEBHRO 7V 21 8 (La. fuliginosus & Myrmica sp. B 138 <¢) @ »~
55%7 ) OERWEL, HELThi: (Table 5), &MOTHEED 9% EERELED
RKEVHLLERNTHETDE, LIAECATRENERLRWFE v+ v 7HEETS, 20D
Fo o TREBLTT DDA X275 A%RF Ui GUEBMEE 20 FHEL T O @iz ounT
2, EEXKEEZHERT, LoV X7 5 ARBTA00HER, brBEABCT-T), =
DXdIAETFTYVDOEDYA X7 5 ADENT, BETORMEROYILNL LV L LES
L, OWTREFETEC LTV 190BREZL 52 ENTED, £2T, HESOKE
zESWC, M U Association % %\ % Subassociation I2JBF # v — DT, 0% b, HH
BREEREOBIFELW7 VEET, ~25*7VOBEXHELTARE, NI WE/Rick
EVWEOREHETSHE, FHO078 (Vv y: 054-099) TH o1 (72721, Association V O



3o\ TIL, Myrmica sp. B O EBL L\~ D T,
AHAHcE LB LR, RERERCH S 2EARFT 5 dItidf 20~30% OEATEEIC

BfR LI WAL LB LT 5 &\ 5 E5BHI (McCLURE and Prick, 1976) i

EMNCRBRC K5 7 ) REOABHME (FE-K-HEFK AL 1WA)

HABITAT
Intermediate Mixed Habitat

HEEEETR TV,
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NEST SITE

o o e e e S e At b o e s e S — A _— — et — — —— - —

|
+—Ic La. niger ;K

11

1 ]
r‘-la Mn. graminicola® ¥ { :
I Po. japonica™ ¥ | |
i (st. nipponense*ﬁg)} Il
| : | |
"}“—Ib Pa. flavipes ¥ | i
1 ! I
P Mec. ruginodis O>K B B i
] A. japonicae % : |LLa flavus* o j
; (La. umbratus*%) { | Vla Mec. lobicornis i
| : ! F (F. fukaio%)
S =E N i,
|
| |
|
|
| -
|
|
|

Via Mc. Iobicornisa‘i}%

Vib F. iaponicaO?K
C. japonicus::

Body size class: i%. ii%, iii%, ivﬁg, viK, vig, viig

Aphid visiting: O overground, @ underground, @ both,

*Subterranean species

Fig. 5.

orare

Ecological structure of an ant community in the Tomakomai Experiment

Forest, schematically shown in relation to the heterogeneous distribution
of nest site resources.

Solid andibroken enclosures of associations or subassociations correspond
tolthose in Table 4.
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¥ & 0®

DEOHREREG LT, YEBHCKI 27 IHEOLERBHBEY Fig.5 WL, B
TF, % Association (Subassociation) kI FDOERELYRL, Ti, BEYRITT S,
I. #ZEH#M: Association
ECHERBR L P ORI AT5H, ERREZFEOBORIOERV LY, 320
Subassociation LK 5 X 5,
Ia. 3O #KE#: Subassociation
Mn. graminicola, Po. japonica, (St. nipponense)
WTh b BN OB TESROET, KEKDY » x —BOTF, Modilic
BRI,
Ib. [EZ& DM EKE: Subassociation
Pa. flavipes, Mc. ruginodis, A. japonica, (La. umbratus)
WRTRLIEBICRONSEN T, FHR~HEREODOLPHBMCERT S,
Ic. JEPi¥: Subassociation
La. niger
RLECEREZRFEYRL, FHR~RBOBRECHH TS, LrL, SHOFLIT
FEPESESECD D, Ib L oBRIISD ELENNTH S,
II. BB Association
La. hayashi
BB ThH 22, BENCHBRCERTS,
III. #HEEBR Association
La. flavus
RBPBRE CEABORDO L C ARERET HH T IEBHLE,
IV. HKi#iEB Association
MO A TERT S, EEREZFEOR LRI D 220 Sub-
association KXy Eh 3,
IVa. #FHH:tiEEBE Subassociation
Leptothorax sp. 4
IVb. ZEihdkisiEE ¥ Subassociation
Le. congruus
V. $HIBEEGERE Association
Ph. fervida, (C. obscripes, Myrmica sp. B)
VI. ##p9BEEE Association
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BERBFOE\C X b 220 Subassociation KX 43X 5,
Via. #u, BiEE B Subassociation

Mec. lobicornis, (F. Fukai, F. sanguinea)
VIib. @15 B Subassociation

F. japonica, C. japonica

Fig. 5 1cix, BERESHEROSMRBL RIRHEOFALACERSGE T, 7 Y Association
MBS ERIFEERR Lic, ZORERER, Thi TritER TTbhiln {2
POREMLRE LB LT AEREOBHOE Y, 7~ 2 DUEEOEY, ABOTH—, BH
DEEHREDTD, WBELESWELH ), BERBOEFABELYRL TS, ), 7
VHER ERBREOHHEOBEDERVICI Y, KEL 2O ORS, 1 OIFRERE
D7VTHDY, 51 OIRMMBRECERTDI7 V) Thd, FHWESGREL LCXAILE
ERBREL, ZICBRENCHMTIEL Wb TR, B LREE WS Xl
LA, iD250RBEOBTHE LTORBEOHFBHE, 20X, 7 IHEORIELRN
ARSI, ARRBEOMEOBEVTHIE LTS, —RIC, AMBEORARE I, F—F
i, SABMBEEHC LS THESR TV IHEMRLE L5 THS (Fl: Topa, 1984), LA
L, 2, 8« DFO A RRIHE ¥ THMBREAMHIC L > TRESR TS E WS 2 LTl
o, BEEHFCI - TRESEWORAROFT, Hr 0L, HENSOBHOMEER
FHELTC ThFREAOABMMMEABEILTWS30EELXLhE, SHEOT7 VHEDH
&, BHRE RO 7 )V D HTo Association B %\ L Subassociation D {Liziy, FHENE
OEHEBAFC X HAER M -TWB D LBRIND, HiK, £OHHRELLIFANCR
% %, La. niger & Mc. ruginodis % 5\ 1. A. japonica DBk, Pa. flavipes & Ph. fervida
ORI EX, 5%, BAEROFEIRMANTERRFOWELELNEDL LTI VT
—= ¢ A THAHS5, Fiz, [ U Association B 5\ ¥ Subassociation JETH 4 v 3I—D
BT, 7774 vOFARK, FKEHEH, ~£27F7 ) OEOKREILLET DL, Bkl (F
y AR L) O—FERWT, BVEHbrOREDOTMEARORD X5 ThHD, 2% D,
FUEERECHFET >, AVWeroaksrRel, e, oz, RicsrER
BRECTADF A LD, £ D ic X 53 FOFEE (DeBacy, 1966) 212 Z TH T
DL ETBET 5,

7 VER, BRURMEEDEO BB CEBEAOKBRTRUINIEC X 2B8% L
Wy @THESEFTEA e = 2B E LTEFRTS; BERSEHAECHRIREBD ED
EATW; BRBEFORES CEENLTHTHNLEN LIS ROoND ; HFXLKRNES
ThbH, REOBBT LY, BHEFOERNIMAA L THICITCREHBEELE LS, AT
HE\EERE LT, BHORELOLIZ Y OBFELANLY, ERE~OBOFMC X VERE
PEAERLY, BEBORED DV IBEAEZT oL THHAEREY T CRBV2L, £F
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Summary

Ant nest densities were censused at 11 spots different in vegetation in the Tomakomai
Experiment Forest, Hokkaido University in three seasons (spring, summer and autumn) in 1977.

1. The ant fauna in the Experiment Forest consisted of 23 species, including 6 newly
recorded species, which belong to 11 genera of 3 subfamilies. A total of 976 nests of 22
species were found in the present survey.

2. Three different ant habitats, forest habitat, intermediate mixed habitat and bare land
habitat, were recognized by comparing ant faunal similarities among the 11 survey spots.

3. Twenty-four kinds of nest sites and 20 ant species were classified into 5 groups and
6 associations (including 7 subassociations), respectively, by cluster analyses to determine similar-
ties of nesting ant species and nest site preferences.

4. Interspecific differences in aphid visiting habits, foraging space (subterranean or sup-
raterranean) and worker body size were considered as qualitative and/or indirect evidence for
the interspecific partitioning of food resources.

5. Ecological structure of the ant community in the Experiment Forest is schematically
represented in relation to the heterogeneous distribution of various kinds of nest site resources.
It was suggested that the organization of this community is governed primarily by an external
environmental factor, i.e., the thickness of vegetation cover, though the ecological niche of
each component species is determined secondarily through interspecific competitive relationships
within the community.



