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Abstract

In this survey (2021) a total of 31 ant species
belonging to 20 genera in 4 subfamilies were collected
from 4 types of lava of different ages on the
Sakurajima volcano (one site of around 200 m” for
each lava type was surveyed), each with a different
vegetation: 13 species from Showa lava (ejecta of
1946 eruption), 12 from Taisho lava (1914-15), 17
from An-ei lava (1779-80), 21 from Bunmei lava
(1471-78). Four species, Camponotus bishamon,
Proceratium itoi, Crematgaster vagula and Vollenhovia
benzai were newly found on these lavas. A total of 52
species have so far been recorded from all over
Sakurajima; this figure corresponds to 47.3% of the
around 110 ant species recorded on mainland
Kagoshima.

The total number of species from the four different
lavas combined was rather constant from 1985 to
2021, ranging from 31 to 36. The species number for
the An-ei and Bunmei lavas ranged between 17 and 29
and was constantly higher than that for the Showa and
Taisho lavas (7-19). No obvious tendency in the
similarity in species composition among the four lavas
and among years was detected, though in 1985 and
2006 the Showa and Taisho lavas had similar species
compositions and the An-ei and Bunmei lavas had also
very similar species compositions except in 1985.
Strangely, Lasius japonicus, very common through
1985 to 2006 everywhere and one of the top-three
dominant species on the Showa lava in 1985 and 2006
and on the Bunmei lava in 1985, drastically decreased
from 2016 and completely disappeared in 2021.
Among the top-three dominant species (ground surface
foragers only) on the Showa and Taisho lavas in the
four survey years (14 species) eight (57%) were
inhabitants of open land. On the other hand, all the
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top-three dominant species found on the An-ei and
Bunmei lavas were inhabitants of forest and forest
edge. The ratio of ponerine species was higher on the
An-ei and Bunmei lavas than on the other lavas.
Proceratiinae ants were collected only on the Bunmei
lava.

Among the 52 species so far recorded from
Sakurajima eight species (15.4%) are aliens, mostly
found on the Showa and Taisho lavas. However, on the
Taisho lava the ratio of alien species drastically
decreased from 25% to 8.3% between 2016 and 2021,
probably due to the recent forest development. The
important tramp ant Technomyrmex brunneus was
confirmed in 2006 for the first time on Sakurajima
outside our survey sites (residential area in
Shirahama). In 2021 the authors found numerous
colonies in western part of Sakurajima, e.g., KyoryQ
Park, Yogan-Nagisa Park etc.
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Fig. 1. Study sites. S: Showa lava; T: Taisho lava; A: An-ei lava;
B: Bunmei lava.
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Fig. 2. Environment of each lava in 2021. A: Showa lava; B:
Taisho lava; C: An-ei lava; D: Bunmei lava.
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Fig. 3. Ratio of ant species belonging to four subfamilies collected
on each lava in 2021.
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H TR IV TV Discothyrea sauteri Forel, 1912, 1
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Fig. 4. Dominant species on each lava estimated by their occurrences on cheese baits (2021).

HEYY T TY (081, 7 AL TV
037), A+ X7V (033), KIEEHEET A1
70 070, AF X7V (023), ATV
Monomorium intrudens Smith, 1874 (0.13), LKA
HEAAXTVY (073), 7AALTT Y (0.53),
A7 (037, XWEET X177 ) (0.57),
AAZXT7) (053), ©XAT7Y (0.17) OEHIENL
Thole (KA. XWEaETRIFMEREZ ]
DT VMWL MTiEg[ENTe. 7 A a7y et
FZXT7V) D2 X, 4 DOVEET T TEGIEN
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O, BWHBEATTINE TGRS N
K110/ (LUARIE D, 1994, 2010) D 47.3% ICH
E N

INETIC, HEEEEOEDOZWAFINT
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Table 1. Ant species so far recorded from all over Sakurajima and those collected on each lava in 2021.

Previous records

Species Showa  Taisho An-ei  Bunmei 1985 2006 5016
1277 i Dorichoderinae
1 LUy Ochetellus glaber O O
2 7UFaAXATYx Tapinoma melanocephalum O O
3 7vyues 77U Technomyrmex brunneus A
Y=V iR} Formicidae
4 ruatA7Y Camponotus japonicus O O O O O
5 RYTAIVAATY Camponotus bishamon O O
6 LI RXAXTV Camponotus nipponicus O
7 FUIAYRIAXTV Camponotus nawai O O O
8 TRAIYAAT Camponotus vitiosus O O O O O
9 Nvrravys7y Formica hayashi O O O O O O
10 2 FI7av<7Y Formica sp. C O O
11 reAsasr7y Lasius japonica O O O
12 7 THh7 A a7y " Nylanderia amia O O @)
13 7XA40a7y Nylanderia flavipes O O O O O O O
14 57579 Paraparatrechina sakurae O O O O O
FENS TV iR Proceratiinae
15 271 Discothyrea sauteri O O
16 A FIAFNTT Proceratium itoi O
J aAF VN iR Amblyoponinae
17 3afFunury Stigmatomma silvestrii O
AVNRKT Ponerinae
18 AANUT7) Brachyponera chinensis O O O
19 FHAINYTY Brachyponera nakasujii O O O
20 XFITENUTY Ectomomyrmex sp. B O O O O O O O
21 =knNU7Y Hypoponera sauteri O O O O O
22 ZENUTYDO—fE Hypoponera sp. O
23 7 ANYTY Pachycondyla pilosior O
24 FanN) 7 Ponera kohmoku O
T2 77 R Myrmicinae
25 TFATY Aphaenogaster famelica O O O
26 AVTTFHTY Aphaenogaster osimensis O O
27 RENZHTY K Cardiocondyla itsukii O O O O
28 A RNEHTYF Cardiocondyla strigifrons O
29 NUTRUTTTY Crematogaster matsumurai O N
30 VYU TTTY Crematogaster nawai O O O O
31 FAa)TTTY Crematogaster osakensis O O O O O
32 JRIUTTTV Crematogaster vagula O
33 7k A7Y Monomorium chinense O O O @) @) O
34 A7V Monomorium intrudens O O @) O O O
35 av /7 Carebara yamatonis O O
36 AV RAFZTY Pheidole indica @)
37 FARXT7Y Pheidole nodus O O O O O O
38 BXAAZTV Pheidole pieli @) @) @)
39 7IRAY Pristomyrmex punctatus O O O O O
40 voxvnaryy Pyramica canina @)
41 e AEXAhuymary Pyramica hesamera O
2 +HhSymary Pyramica membranifera AN
43 +TvT7Y Solenopsis japonica O O O O O O O
44 wnmaryy Strumigenys lewisi O O O O O
45 eI LXKV TV Temnothrax anira O O O
46 TLFLRRYTD Temnothrax mitsukoae O
47 NYFHLRARY T Y Temnothrax spinosior O O O
48 FAoIyY * Tetramorium bicarinatum O O O O O
49 FAaAATTITY Tetramorium nipponense O O O O O
50 FEATTIY Tetramorium tsushimae O O O
51 RTFIIARY T Vollenhovia benzai O
52 ATV Vollenhovia emeryi O O O O O
2021 4F  Ft 31 13 12 17 21 32 36 34

kT ) & Ar75 LR Species considered to be alien ant species.
SaART—MHTERESNIZT Y Species which were collected out of quadrat.
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Fig. 5. Change in the number of ant species through the four

survey years.

1985 SE LI BI(EIC W 2 % F TOREEL « FERERL D
LS - B SO L2 MBld 5. LcL, Fh
ZNOHMEIIEREE LTI 200 M HETHD,
FERDENTNDIEEZATOT7 VHZRELT
W3 EREVEINARL.

BHROE HRE T LIS, 4 DDBEE LT
Bo Nk, 1985 (32 ff ), 2006 (36), 2016
(34),2021 31) &, 4 DDFEEDMTIELEALE
ZeL Ty GRD. Thicld, UITicihN
BHE DI, Lk« ARAEIC BT %08 LTk
MEHEELTWVS EEDNS.

FART « KIEVAS OREEUZ, 1985 4, 2006 4E,
2016 4F EAEROMETT & & B I InEm A A SN
=W, SEOHFHETHESG LB Lz (K5).
— )5, Lk - XIATATE T, 2006 0O CHATAS
D29 FZFRE 1721 BT, HEBEEDOHTIEZEA
EZE A D NIEH 5 Tz 2006 £, 2016 £EDFA
BT, SASHOMKROF v v THBIES &
KIE « 2ok « XWTRAERICH BN, 4 mlOH
B TRIER - KIEAS L2k « XHIRARICAD
Niz. LIRS X 51, KIEBES EORED
WM KD, BB RIEBSMOEN N2k
HEEZALND. HATAGIE, 2016 42415 & L
NT I IRy OREIC KB,
ORYIDRA, TEREOHERIC X 2 Tig{kiz EH
FENTEH, 20064, 2016 4F, SEIOFMEFICE
I RREERIFIERCTH o —F, FMEDR
T B KIFTAE Tld 2016 4 2415 & [T —JF
FAENZREL, SREHIRIRIC 5D 2 HYEh R
i FE T I 0BER MR 0K &> T
We. KIETAE T 2006 0 545 EIOMEE T

10

R D L T0BH, Thcidy=7 ) fiflse
IJ2I77VHRIET SIS uv< TV
Formica sp. C, A >~ KA 4 X7 1 Pheidole indica
Mayr, 1878 7% & OFELHE DFEDO D DR L T
WaEEZLENS. LMre, RIEASICIESCA -
LIKIBE CHOENBHMEOTN X ZRAL TV
BT, FERRNCIBAAS & KIEVA S ORI
DV b ing. T OAREEN L DFEEE D HAR
B O EID S .

BB OELE LBHOE 4 DOREEER
12D T HEAE K D B ELE (Nomura-Simpson’s
Coefficients) Z A5 &, HIRA L OBERICIHE
I ASNIEh > Tz F2,Ke6). 7272, “k:
SCHHTA S Tl 1985 E 2 BRV TR W EETEL (0.79
—0.89) AAHALNTz. THUTHTAS LI B
BN L Tz THRO T L e BbNs.
B IN R B N7z 1985 4RITIE, WA « SCHITA AT
TREWWHELL (0.71) MWdHb, TOT & LKL
VRSO (047) BMEN -z &ld, & &
I VA S THIGLHIME DN 2 BERE I iz T &
IR L TWa b, £z, WA - RIEA
FHETTIE 1985 FFE & 2006 FICTEWWVEELL (FnZEh
0.86 £ 0.73) WALNTzT AFEHENS. Th
5 2 PABE TIERIEA S EOREFREDN K 721 A
TWah-> Tl EWERE Bbhns.

AZTVERDT VU TIE, 2006 4L 2016 i
VY 77V Ochetellus glaber (Mayr, 1862) & 777 7

a X 73 77 V) Tapinoma melanocephalum (Fabricius,

&K 2. 4 DOIREFOTAS MO R ORI,
Table 2. Simirarity of species composition between the four lava
types in the four survey periods.

Showa
1985 0.86
2006 0.73 .
Taisho

2016 0.43
2021 0.58
1985 0.57 0.58
2006 0.73 0.37 .

An-ei
2016 0.43 0.50
2021 0.46 0.58
1985 0.71 0.67 0.47
2006 0.55 0.37 0.79 .

Bunmei

2016 0.36 0.50 0.89
2021 0.54 0.50 0.88
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Fig. 6. Similarity of species composition between the four lava types in the four survey periods.

1793) D 2 FENH S NTH, SEOFHE THRES
Nahofe (KD, F9avRey4+47Y
Camponotus nawai Ito, 1914, ~eAas 71, %
ANV TV, FeAavTI 7 Tetramorium
tsushimae Emery, 1925 @O 4 ffil%, #7223 @EoOWT
NOHETEHRERE NI OFHE TR
Nxhote. £k, IF737v0v~x7Y, 41V7
> F H 7V Aphaenogaster osimensis Teranishi,
1940, 1Y / 77V Carebara yamatonis (Terayama,

3. A DOMREFEDEIAEDESIRM 3 i TOT V.

1996) @ 3 ik, #Z 2 [OPFHE TRERE Nz
SROFHE TR RES N a7z, w2, 3
OME TR ENTHERE S NG 5T THD
TYDOHTIE, FUIAVRIAATY, aVv /)T
) Z2RR<Athod 5 FE TICH R BREICAERT BT
VTH5. —F, RYTAIYAATY, £+
AFNGTY, JRIVIUTTTY, RTFY
AW T VO 4PN SREETZICRERE Nz, Th
5 Sy & LEhy Y, S7as Lot oZk

Table 3. Top three dominant ant species on each lava in the four survey years

Showa Taisho
Ycar lsl 2nd 3rd 1 st 2nd 3rd
1985 L. japonicus F. hayashi Cam. japonicus L. japonicus F hayashi Car. strigifrons
2006 M. chinense O. glaber L. japonicus M. chinense T. spinosior F. hayashi
2016 Cr. nawai F. hayashi P. sakurae N. flavipes Ph. indica Ect. sp. B
2021 Cr. nawai N. flavipes Ph. nodus N. flavipes Ph. nodus M. intrudens
An-ei Bunmei
Year 5 2 3 [ 2 31
1985 N. flavipes F. hayashi Cr. osakensis N. flavipes F. hayashi L. japonicus
2006 Ph. nodus N. flavipes Cr. osakensis Ph. nodus M. intrudens N. flavipes
2016 Ph. nodus N. flavipes F hayashi N. flavipes Ph. nodus B. nakasujii
2021 Ph. nodus N. flavipes M. intrudens N. flavipes Ph. nodus M. intrudens

11
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EEH LTV R ODHZRZY TV VT LT
DMNMEIAHTH 5.

BEEDOZL 1985 4F L 2006 FDF A T3,
WD« KRIETAS & 20K « XIS & ORI
DF vy THHESNTZH, 2016 £ &5 EIDOHAE
TIEMRAS & KIE - 20k « XS ERICF v v
TH#HSNT (£3). 2016 4 L SHDOFEICH
58NN 2 (i K TOMIE, 4 DDEELLIE
EHRTT (BIFHE 2016 FERAFITE S DY & 71
Y < 77V Formica hayashi Terayama & Hashimoto,
1996 & KIEVEEDA >~ FAF X7 V), 2016 4
S EAEEIZA LN Tz, SEOFET
&, WHEAASOMEDTIEIT BN TESIER 3 {7
FTICEBHEH LU TOARY, FITHK - i
HEERIKETZ7 A7) L4471 HdH
bz, s 2 o7 )X, HiTH - 72IEH
BEOBRBEN 7 0= VI K BN EGMm I &
ERVERETH LICE>TIRALTERZED
EEZBND. 1985 4RI « KIE - CIHTAS
TEHEMGIMETICHALNT N EAI1r T Y
1&, 2006 fEDOIRVAE THIAMTH > 72, U
BOFE TEESMEN 3 I ASR <KD, 2016
ETEHABEETALNTZE DD, SRIOFHET
FEDIEENL LTS REET N -7, &
DZERD THHE ] OHMIEAHTH 5.

NXfE hETHREEARTHRSINNZS2/E
@IHEY A PN THEZEE N2 ET) DS
5, 43k 7 Ui, Shultz and McGlynn (2000) 7Y
‘Major exotic tramp and invasive ant species” & L C
VAR w T Uz iAL U, ZRISEENS
NS HARENICRA LIz b HEE S N AT & E
#IDE, 7IUTARXAT, TTAhT ALY
Uiz 8fE (154%) Tholz. 4DDREAE L

x4, 4 DOFRELEDETEE DI V) ORI
Table 4. The number of alien ant species on each lava in the four
survey years.

Year Showa Taisho An-ei Bunmei Total Ratio (%)

1985 2 1 0 4 4 12.5 (4/32)
2006 1 3 0 2 3 8.3 (3/36)
2016 3 4 1 2 5 14.7 (5/34)
2021 3 1 0 2 3 9.7 (3/31)
Total 3 4 1 4 6 12.0
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KTIE, BPFEEONRT V) O (-5 K
UHElE (83-147) KBV TARELRELIZALN
Tholz (4. 12722016 40 5 2021 4D
HICBWT, KIEWEDOHNKT ) DEIED 25%
MH83INICKELME T LT ENERENS.
TN S MICKRIEEEDBREEOZ(LICEK LT
WHEDEEZHNS.

MBS SEIMICBVWTILS AENE A
Y RAA T VIE, 1985 OIS I THI
BETHLNIED, TORDMETHLNENS
To. iz, JUNALEBIC B TOMHDILR DS
FENTOWBHEET T FFEONKTV THBT
a7 7Y Technomyrmex brunneus Forel,
1895 (Shimana and Yamane, 2009) (&, N F TIC
REZITo T 4 DDIEED I R T — ML HERE
TN, O RT— LTI 2006 EDFE TS
RO FEHIX O RS ED. (JRHIE D, 2008) (&
1) & 2021 45 FICEESICK > THEDE S
IR, BENREEE TomibERI Nz 7
vvneI 77U, LELIEKEET Y Ok
BOBEHICET 225 EOERa0 =2
% GFlE», 2014). AfEE, ERBRATIC
BOWTHIFED Y ) DA REERIRIC K EInwBr 5.2
TS NBESE THfmZIRkLDDH D, KTk
EEEED 7 D) O BRI BRI A RIF LT
W5 (5H, 2020,2021). SEMREICHBITZT Y
eI T Y7 OB NG BT, K
ICATE D E BB T & 2 RERELAS AR, b
HECBVWTEEKOMEZTT S ENDH 5.

S OFRE L MEOTEFERZILIRTZ T L&
ICK> T, HEDELEFTDNIET VEHEDZ
{bDO—tiZ2 M5 Z EMTE . MEDIES Lo
FIZEROR EICHD, SFHREDE S IhEEDE
LEBHEL T Y OFEEL, MR, &N ZL
FTEMTCONABIRINE oD, & 5IC5 H14,
10 1% L i A& Z1To T &Ik - C,
B LT B L OBIRIE X DFFINICIRIF S 1
5LDLEZBNS.
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