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A Preliminary Study on Elevational Distribution of Drosophila
(Diptera: Drosophilidae) in Cheju Island, Korea

Kim Wontaek

Abstract

In order to examine seasonal and elevalional distribution of drosophilid flies in Mt.
Halla of Quelpart Island, Korea, four collections were carried out by using fruit traps at
nine different sites (every alt. 100m difference) from the altitude of 1.000 meters during the
period from July, 1984 to June. 1985, Every collection was obtained during 8 days.

Total specimens consists of 9,090 individuals of 23 species belonging to 2 genera. The
following six species are abundant, corresponding to 26.1% of the total species number
and occupying 92.9% of the total individual number : D. busckii, D. curviceps, D. histrio, D.
immigrans, D. unispina, and D. confusa. The remaining species are regarded to be rare.
Most populations of the abundant species are larger in the deciduous broad-leaved forest
(alt. 1,000-1,400m) than in the scrub (alt 1,500-1,800m). D. busckii population, however, is
larger in the scrub than in the deciduous broad-leaved forest. In May to June. D. curviceps
build up large population in the scrub.

The populations of D. immigrans and D. curviceps are very significant in female sex
ratio during the period from May to August (p < .001) and the seasonal variation of sex
ratio is very significant in the population of D. {mmigrans at both the vegetation zones (P
< .001) The seasonal difference of sex ratio is significant in the forest populations of D.
histrio (P < .001) and D. confusa (P <.05) and in the scrub populations of D. curviceps (P

< .03) and D. unispina (P < .05). D. unipectinata is new to the island.
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1,950 me] BE LS o2 3l o|Fe] HfFshes MWL HET Pub ok el
EENG7E B weld o] ol Hfiste zalelfley HE 83 122 Kwon
% Toda (1981) = FMEA & 5989 xslelE ksl glov o dhe] 1THS
M2y Aos Fdstqde el BMES zsleld g HRs oM 7A BESA £
g Aol glew AF7A Lol RNBESH 3 HE dgkol s} 9tk (Chung,
1955, 1958 ; Kang et al ., 1959 ; Kang et al., 1965, 1967 ; Lee, 1964). %
L BE-Se BN Zote]ol A3 Alo] ghobx|w 4] bz ste] ( Drosophila mel-
anogaster) 2] BILAMFHHTOl o] Foi2 vl (Suh & Sung, 1983) BHEMSE 2
# R SRS #ESUh (Kwon & Toda, 1981 ; Kim, 1984). o] 59 mize
fERol st FME7E =tz ale] o B A NA ot e X3 ERIF gor x5
IR RS ARBMiAIZE SolshAl veldn ok old WS EEIW A 3742 HMNG
Zstelel] s HIRE BAS 3 Hol AUtk oy Mkl BRI BEESN: Zs)
izt 259 A:REel W AL shEue] o] Folxfol dhalslol B 2alele) BHE
EE olsishr]l AR ke dRog nme u. FHIWOZ Ao BEMEMT Mo}
€ YA KFEHE Ak

AEM W BRE Sk

A REY HPOURE BENE B2 By AERY A28 BLgFHo s 29 30n
ol A 34°22°, &3 126° 29’ ol 126° 327 AFo)ol Tk BEBIL EE 1,000 me] 4 1,800
m7AR 1007 FEACe 22 BmEERR] A' B HESZ ¥ 20 mAs)
“retainer ” type 1 trap (Toda, 1977 a) & #i% bol 43t e (2 1),
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1,000m : Carpinus tshonoskii, Quercus crispula, Q. serrata, Daphniphyl lum macropo-

dum, Cornus kousa, Hugeria japonica. Styrax japonica, & Viburnwm furcatum.

1.100m : C. tshonoskii, Q. crispula, D. macropodum, C. kousa, H. japonica, S. Japonica,
ol V. furcatum.

1,200m : C. tshonoskii, Q. crispula, D. macropodum. C. kousa, H. Japonica, % V.
furcatum.

1.300m : Berberis amurensis v. quelpaertensis, Pourthiaea laevis, Sorbus commixia, Tlex
crenata v. microphylla, Acer pseudo-sieboldianum v. koreaniwom, H. japonica, % Weigela
florida v. glabra,

1.400m : B. amurensis v. quepaertensis, Stephauandra incisa, P. laevis, S. commixla,
Prunus buergerina, 1. crenata v. microphylla, A. psendo-sicbolianum v. koreanum,
Elaeagnus crispa . tvpica, Rhododendron yedoense v. poukhanense, Thymus guinguecos-
tatus v. ibukiensis, % W. flovida v. glabra.

1.500m : B. amurensis v. quelpaertensis, S. incisa, P. laevis, P. buergerina, 1.
crenata v. microphylla, E. crispa v. typica, R. yedoense poukhanense, T. guiguecostatus v,
ibukiensis, % W. florida v. glabra.

1.600m : B. amurensis v. quelpaertensis, S. incisa. P. buergerina, E.: crispa v, typica,
Rhododendron mucronulatum v. ciliatum, % T. guinguecostatus v. ibukiensis.

1.700m : S. incisa, Empetrum nigrum v. asiaticum, R. mucronulatum v. ciliatum =
T. guinguecostatus v. idukiensis.

1.800m : E. nigrum v. asiaticum, R. mucronulatum v. ciliatum, ol T. guinguecos-

tatus v. tbukiensis.

Sasa quelpaertensis = A FAEH] BELHEOR HmRt
BES o33 o] 8 HMHM 4@ FHstgdch

July 26 — August 2, 1984
September 16 — 23
November 4 — 11

May 27 — June 3, 1985

BHe 522 Hrbstd Zale]e] oS e foloA 7THM UEAA AHEsA
F2 A B skl Fols 7THelw vhivE AHESH
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oupsel 2 B 2379 9,090 fAMSH RESNUT T 1ol FEel et ol£9 AHE
Jehielth & EAS B EE) MEM EHET HEs] A8 abundanced S
M wEE 2 MOEo MK Jiod ofF Hstd o}-g3} -2 Sakuma (1964) X
o st HIHEARS 95 % EEBRAS HHsHL
{n/N % 2+/n(N—n)/N° } X 100

o] RellH N=ZRMAMN, n=%HES f@Ekels FHEFEL oke] Kell A nfEell
wfEsee, n=N/S (S=HK) T #Hsd HHEIAS & o MHESYE TREY
FwEAERS LRES dow SRE, AiEY LREZT #E TEfE XA = %
SR, 2eT %S EECH AR o wEEoE EBSHIE. % BEANA FEHHZ K
#5) EA°] abundance & # 2ol Jehiglth 22 HEe A SR AES
D. immigrans, D. currviceps, D. unispina, D. histrio, D. confusa 9 D, busckii
ol ek

D immigrans : 5~6 ol 1,100 melA HEEI A& A9 s 1,000~1,300m
A2 H@EEeI o T~ 8 Bel 1,000~ 1,500 7 o]l A SPEEe 2, 1,600~1,80m
Aol ol A HmEo] ek 9 Aol 1,000mst 1,300 moll A BAEo 2 MBI
oy 1,600m Ll kol A WiEE = SEEoR WS olgidt Ry o 5ol BE
Bitkol A 53 G Zow @] AL 9 HdlE B A EES BRste A%
o] Q1o wa Frh REMZE 1,500 m LibelAE A2 HES st vk 11 A
o 1,000mol FUEoZ MEST v AL o HES g Foll Bl 49k 24
a7 o] QI ABFol #lwA gk Fols| s el el FFshe avtel 9% Aoz
A zk=ieh el Ffiel wE HEMe HEBHERE Bl K Axths EATEE
o] X Rel K3 Ao Halth

D. curviceps : 5~6 A 1,500 mel A wEf 252 AMdstne 1,000 m oA
1,800 m7}= SPEo 2 BAS KBS BASH ot} T~ 8 Helve 1,000m2t 1,200
moll 4l SEEo 2 HBsht vYeA Fel At ¥l AL 1,300 7 L J-of 4] Sl
24 Zastach 9 Aol 1,300 m LI FelAnt mome e WEstdr 11 Al L0~
1,100 mol] B Eo 2 Foklrh ol® FRw= fE4ETEYEMZE unimodal $H AlAFSHL St

e mHEo w T HM MK FHWOZE D immigrans o} ERE Mol
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Table 1. Elevational distribution of drosophilid flies trapped in Mt
Halla, Quelpart Island, between July 26, 1984 and June 3, 1985

Altitude (m) | A B C D E F G H I
Species (1,000) (1,100) (1,200) (1,300) (1,400) (1,500) (1,600) (1,700) (1,800) Total
1. D’”f(ifﬁ'gms 401 505 175 129 271 25 12 7 10 1,535
2. D, curviceps 246 188 356 423 564 69 303 435 304 2,888
3. D, unispina 76 59 103 85 137 6 23 40 20 549
4. D, angularis 14 63 5 12 5 1 1 101
5. D. histrico 332 131 512 213 255 2 24 15 1 1,485
6. D confusa 474 383 78 62 78 3 22 6 1,106
7. D, busckii 4 35 82 66 18 397 152 52 79 885
8. D, lutescens 51 44 43 21 20 1 1 181
9. D, bizonata 53 43 23 21 14 4 5 1 164
10, D, bifasciata 30 4 1 3 1 39
11. D, triauraria 1 4 4 5 12 7 1 34
12. D, lacertosa 3 1 1 5
13. D. suzuki: 7 18 21 1 3 1 4 13 1 69
14. D, coracina 3 2 1 1 7
15. D, sternopleurdss 4 4
16, D, wunipectinata 1 3 13 1 18
17. D. quadrivittata 5 1 6
18. D, melanogaster 1 1
19. D, sp—1 3 3
2. D sp—2 1 1 1 1 4
21. D, sp—3 1 1
2. D sp—4 1 1
23. Scaptomyza pallida 4 4

To_t:l 1,7_067;,:69 1,406 1,032 1,383 518 560 598 424 9,090
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2t AL niche o] EHE Jst7] 9% Aoz A

D, unispina : 5~6 Aol & FAFEHA BBl 7~ 8 Al 7bd 1,300~1,700
m7tA| HEEe| L 1,800 mollAl= SHEO E B3t cl 9 Aol 1,000 ms} 1,700
o4l %#EEo]l S 4= WREEId . 11 Aol 1,000 m2F 1,400 mol A A
22, 1,800 moll 4 WiEEOo 2 MRS 2 20l4 BXo] T~9 Hol 1,400 m
BUTel ] fdie] #1310t 1,000~ 1,200 m Alojo] A& #E0] 27): $iEH Ao] Fu|Fr}

D, busckii : 5~6 Hol D. cumiceps TS0 2 ke 5ol 1,200, 1,500 2
L,600mol 4 ZPFE o2 HIHsIP 2 1,100, 1,300, 1,700 2 1,800 moll A HiFEMo2 =2
el mENA mAEoz MBS T~9 A Alelde RESR gdeon 11 Ao
1,800 mell 4l A 1 (ARE7T RE=UE 5~6 A Szt 1,200 m LI Eol 4] D, cur
viceps o B AL T Hol AAAA N ULE HIES ukErh ol 3
1,500 moll 4 k& o] EBo]l I3 A ubdel] D, busckii 7} 397 fEEHZ BiES
SHiL QU3 D, curviceps 7} 66 fHgZE 1oH3-& ARSI e FEo| d% oA LEE
At ofo s A AT HEE T LEA A

D. histrio : 5~6 Aol BPHEOZ 1,000 mo4 1,400 m 74| u} HfEstd T~8
Hell 1,000 mell A 1,700 m7t2] S8 =& W@ 2 HMmstd 224 9 A
1,000 moll A 1,400 m7}=] %88, 1,500 mol A 1,700 m74=2] = ¥i@fEe] =k 11
Aell 7F4 1,400 m7hx] = BRI 1,500 m Ll bl A= Edifo 2 St et 7
~ 8 Jell D. immigrans vh-5-0| @hE U o 9 Aol BEAMOZ Wt D im -
migrans 7} 1 th-3o| @] so] ks HEKES w9t

D. confusa : 5 AN¥E 9 A7 1,000 mAE 1,400 majolo A HAE == W@
Bolxl ZA°l 11 Ael S@Eo 2 #sld BESE] ek 1,500 m L EoAE 114
2 1,600 moll 4] SBES] AE BASLE HEHOZ Afmstd 5 Aol BUES
2 1,000 mefl 4l vk i3S T 1,800 mel| A& RS HHEQE AT ¥ A
9 2% EE- 1,700 mpsietn A A4

M ool A ABERIEERIANTC) 1,000 m¥e] 1,400 mAjo] ok @A 1,500 mLy
EE TR & o BEREMKNAN D, immigrans | D, curviceps, D, unispina
D, histrio 9 D, confusaz} HgHol Y AZo| s D. curviceps 9+ D, busckii wf
°of HWECIA =3 KEMERHMAA = B AAIge] SHEO S s WS}
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Yo} @AM 5 AL Al WEkEe] wobd AdA oz HEEI FHL ks
4 9lt} ( Southwood, 1978) . HAFEFATERIM A o fHERs HfEchs AL B
PREEBlo] 27 ol Folek (2™ 2).

olelqt KB AN D, curviceps$t D. busckii T BAT SHBEETE Hfel £
Flst BEEAES 21 9SS =gl E 4, 5 % 2R 2004 Bg vhet o] Doew
roiceps $F D, busckii & BHT HBESE AL WE 1,500 mE Aol 2 FHSH
Bayslo] B BRI A 2 EEE BRSL R

HEEEs SEESY HHS RrEst: HFEYG BR] A #w o= Bole] K¥3)
D curviceps Sk D. busckiio| A HEEsIeh Zs}el@ES S abundance T RE
S wEr 4wy BEERSS HasA aked EET BHRA SHBEFG X R
MEE AN O R TIERAAT ARIE Hold SBEEL FHMLE TS =
EHE EES 2elets Az zsle] @S Ndee FEL food niche & 7}
5 9lojA] @#se] 9tk (Begon, 1973 ; Kaneshiro et af,, 1973 ; Kimura et al,,
1977) . 2Vt Byzee =elsted sE@le] MR 224 (Beppu, 1984 Toda, 1977
b: Kim, 1984) S-S slste 20z waleh frel EHMAHE 2R T A= W
gro FES| SEEMol BEY gl R} (Shorrocks, 1975).

2sle] e Jolohd 4 9l ol fEhEel F& AEalust Hold HRS =]
wiizch ey He| st 4R BgEEdlA HdeEe BFel %7 o] -F-of] (Grimaldi
& Jaenike, 1984) orHe EEMAT BIRL MM Aol EEY BES Z 8 o
o Efiwo 2 HEol HESIEUE fEAT Aol MWAWT KMBF HIER= 7] =
2o zsle|fEe] 2|7 2olxlAl = Aolehi 4 AT

ViR (F6) o T A2 uwl BEKlE BEE £ 5 AUk D immigrans 8t D,
curviceps ¢ A fEEo] WM Bl 5 A¥E 8 Aateldl Pt ( female sex
ratio) 7} e stAl VElgto= (&4 FH 94.0 %% 63.8%) D. immigrans 2] 73
o sp@Ele] FolE 9 ANE 11 Adloldl& ikt 23ld HoE uip el dSeol F
ol W} HELE BET ERE Bolw D, curvicepsk D, immigrons »oh MR
G up EEe] 24% thike] Aol Etch el Bl A D, immigrans
of whe] Fio 2 Vo BEyel ATl wslEh

D. immigrans = female sex ratio (SR) condition gz dolyr] $Hsle IR

97ule]E 2 EEEZ U BER (3 16.3 £2.8T ; MHBRE 60.3 £ 16.1%)A 16
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Table 4. Comparison of the specimen numbers trapped in the deciduous broad-
leaved forest (1,000~ 1,40072) and the scrub (1,500~ 1,800 7)traps

for the five abundant species of Drosophila

(I\I/?grt;:h) Forest Scrub Total x? P
D, immigrans
May 238 24 262 176.79 <. 001
Jul 1,230 20 1,250 1,171.28 <. 001
Sep 10 10 20 0 1
Nov 3 0 3 3,34 >. 05
Total 1,481 54 1,535 1,326 .60 <. 001
2 xi=1,351.41 (P, 001)
Seasonal Variation x2=166.39 (P <. 001)
D, curviceps
May 1,316 1,081 2,397 23,04 <. 001
Jul 447 30 477 364 .55 <. 001
Sep 6 0 6 6.16 {. 05
Nov 8 0 8 8.12 {. 05
To tal 1,717 1,111 2,888 153,58 <. 00
Y x3i=1401.87 (P<. 001)
Seasonal Variation x2 =261.97 ( P<, 001)
D, unispina
May 22 15 37 1.35 >. 05
Jul 175 46 221 75.31 <. 001
Sep 257 37 294 164,63 <. 001
Nov 6 1 7 3.7 >. 05
Total 460 99 559 233.13 <. o001
Y x5 =1245.00 ( P¢. 00)

Seasonal Variation x3=48.57 (P{. 001)

_16__
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Continued Table 4

D, histrio
May 18 0 18 18,06 <. 001
Jul 460 25 485 390,16 <. 001
Sep 944 i 955 911,51 <. 001
Nov 21 6 27 8.37 {. 001
Total 1,443 42 1,485 1,321.75 <. ool
Y xi=1,328.10 (P, 001)
Seasonal Variation %2 =54.69 (P<. 001)
D. confusa
May 8 0 8 8.12 <. 05
Jul 87 4 91 75.71 <. 001
Sep 28 3 31 20.19 <. 001
Nov 952 24 976 882.36 <. 001
Total 1,075 31 1,106 985.47 <. o001
Y, x2=1086.38 (P<. 001)
Seasonal Variation *2=6.52 ( P>, 05)
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Table 5. Comparison of seasonal and elevational collections for sex ratio
in the five abundant species of Drosophila

Date Forest (1,000 ~ 1,400 m) Scrub (1,500~ 1,800 m)
Month)| @ & |Total| x* | P =] &8 |Total | x2 | P
D, immigrans
May 234 4 238 226,19 <. 001 22 2 24 16.71 <. 001
Jul 1,056 174 1,230 632.46 <. 001 20 0 20 20,06 <. 001
Sep 4 6 10 50 >. 05 1 9 10 6.5 .05
Nov 1 2 3 0 >.05 0 0 0
Total 1,295 186 1,481 43 ] 54
x3=55.39 (P, 001) x3=237.50 (P <, 001)
D, curviceps
May 756 560 1,316 29,20 <. 00t 577 504 1,081 4,93 <. 05
Jul 272 175 447 21,05 <, 001 25 5 30 13.37 <. 001
Sep 4 2 6 .83 .05 0 0 0
Nov 5 3 8 .62 ). 05 0 0 0
Total (1,037 740 1,711 602 509 1,111
x3=1.80(P>. 05) x2=928(P<. 05)
D. unispina
May 10 12 22 .22 2. 05 5 10 15 1.73  >.05
Jul 92 83 175 47 5. 05 31 15 46 5.59 <, 05
Sep 125 132 257 Jd9 ). 05 9 18 27 3.04 5,05
Nov 1 5 6 2.83 .05 1 0 1 2 >. 05
Total 228 232 460 46 43 89
x5=3.5(P). 05) 2 =11.32 (P<.05)
D, histrio
May 8 10 18 .28 2.05 0 0 0
Jul 246 214 460 2,22 2. 05 19 6 27 6.59 .05
Sep 372 572 944 42,38 <. 001 6 11 .18 2.05
Nov 11 10 21 .10 >.05 2 4 6 .83 >.05
Total 637 806 1,443 26 16 42
x5 =25.37 (P<.001) x3=5.37(P).05)
D. confusa
May 4 4 8 A2 >.05 0 0 0
Jul 59 28 87 11,06 {.001 2 2 4 .25 ). 05
Sep 15 13 28 .18 >.05 2 1 3 .67 2. 05
Nov 475 477 952 .01 2.05 17 7 24 4,21 . 05
Total 553 522 1,075 21 10 31
x5 =10.24 (P<.05) xZ= 65(P>, 05)
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ohe], 25 +2C (HIBHRE, 64 +2%) A 11=kEE fiEste isofemale line®] M
WS 3o &4 53.0% % 52.5 %L HREEE s+t g, Kim (1984)& K
mEM 7S of Bl B IFEE Mo A D, immigrans & HEES WED KR A=
Aol FHBHEFRS K% 45m/dayst 3Tm//day 2 o388 3 HHEe] =¢
7 stgch wheld o] AR = thist Fokle AL Hel webd B EERAY
ol B BHBEEEEY ERH % Aoz A e #£F} SR condition
o] 93 AL obd A Zrh 4T Adel Dam woodland Al D, subobscura 2] it
Wt heel A7) FolE AL oA FEMMel A2 gopy oz qlafA AL
o 4770l o %71 sl%d 2 (Shorrocks, 1975) °l2h= Ao KFEME D, imme
igrans o FEEA Xobck

AFEWS] 1,000 mEEEA AL BHENEY FEK BT HET Qor oo
ERAVE B FEsL ol Feix ok ¥ Aolw

5~ 6 Holl D, curviceps®} D. busckii o] Hill=27]E SAA el o5 AR o] #t
B RS A BT 5 Aok D busckil = AFHAUE =& BE (1,500m) o A
FEo 2 2 HES BESL At AL T d AdEe] WA &5 A A7 7t Kk
HE fptets 2 2ok usi o] EEL zpolaelr] Sl A mame 2 ol KR&Es
oy sl wolth kB BE . 11 Aol 1,400 mE gl D. melanogaster ot#l 1vuie|
b R Ae Abge] EFEYS sHeAel woh st o] Effe] SAMIT7FEA
trap REHF} 7P F (K 507) oA thastAY BEgs ol #7] st

Bl A M-S EEslE D, wiipectinata = 5~ 6 el 1,400 Ll ol A ul 1888
7t gD Ao #HA gt ARk

a4t B

L T2 St S Bl AW FAFA AFIHTa 4 B3 REEHL
A 7habe] =g said TR AAeE 448 EAT A o gta ARt &
K AT 443 EoE BERELE 2 BEREK BAZ, AFR, BLE M
W, mEEE BB 914 2o RBEEFRRN KRRSAAL ZHape] K= a3t
o =g 4233 E 2ANE EWBH KRR GRBA EE5E ASE wilke vlelth
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