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  Synopsis At various  Iocalities in Hokkaido where  two close  relatives  (D. sordiditla
and  D.  pseudosordicinla)  of' the streamslde  dresophilid fiies are  absent  or rare, local
variation  of  the  habitat preference of  the  streainside  drosophilid fiies was  investigated
by modification  ef  the spatial  microdistribution  of  neaghbering  streamside  specfes to
the vacant  space  which  was  occupled  by D.  sordidula  or D.  pseudosordidula in the
central  part of  Hokkaido. In genera] the habitat preference of  each  streamside
dweiler was  stable in such  Iocalities, but two  streamside  dwellers (D. rnoriwakii  and
D. laeertosa) which  have rather  wide  habitat preference in the central  part of  Hekkai-
do showed  small  modification  in the  vertical microdistribution,

Introductien

    Although the serial  works  titled as  
"Drosc\)hila

 Survey of  HokkaidQ" revealed

distributions of  drosephilid species  jn Hokkaido, on]y  a  few brief notes  were  given
on  the distribution of  the  streaniside  dwellers (Members of  the Streamside-Tree Sap
}Teeder Guild, cf. MINAMI  et aL,  1979). WAKAHAMA  (1963) reported  that D, laeertosa
had the most  wide  distribution and  highest occurrenee  in the robusta  group in Hokkai-
do, and  D. okaclai  distributed in the nerthern  parts of  Hokkaido.  Further, D.
moriu;akii  and  D. sordidula  were  rather  rare  in eccurrence  in Hokkaido. However,
BEppu (1979) revealed  that the habitat preference of  each  streamside  dweller is
species specific, though  overiap  ofhabitats  is supposed,  Tkerefore, previous recerds
are  insuMcient to discuss thejr distrlbutions in Hokkaido, because the collections

were  carried  out  without  enough  considerations  for their characteristic  habitat
preferences.

    On  the other  hand, in the ecolegy  it has been one  of  the most  important problem
whether  interspecific competitions  play a  basic role  to the community  organization,

er not.  An  approach  to this problem is to observe  responses  of neighboring  speeies
to a vacant  niche  when  one  species has been artificiaily  or  accidentally  excluded  from
the comrnunity,  or at  diflbrent localities where  some  members  of  the community  lack.
As  mentioned  in the previous paper (BEppu, 1979), streamside  dwellers belong to
the robusta  or  virilis group, and  wild  species of  these groups have species  specific

habitat in the vicinity  of  watersides.  Consequently, if some  species  of  these  groups
were  rare  or  absent  in a  locality, infiuence of  the  interspecific competition  from the
absent  species  to other  species  would  be supposed  by rnodification  of  the habitat
preference of  the remaining  species.
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   Having such  idea in mind,  habitat preferences of  the streamside  dwellers are

compared  at various  localities in Hokkaido where  two  close  relatives  (D. sordicinla
and  D. pseudbsordidtila) are absent  or  rate,  together with  a  brief discussion on  the life

cycle modes.

   Before geing further, the author  wlshes  to express  his sincere  thanks to Professor Eizi MoMMA

ef  Hokkaicto University for his kind advice  and  suggestion,  Cerdial thanks are also due to Dr.

Masahito T. KiMuRA  and  Mr.  Masanori  J. ToDA  for their useful  suggestions.
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                  Studied Areas and  Collecting Methods

   Abbreviations of  studied  areas  and  collecting  methods  are decided in below,

and  each  survey  is codified  by such  abbreviations.  Each  abbreviation  is shown

in parenthesis and  Tab!e l.

1. LocationofStudiedAreas

    Surveys were  carried  out  at  Kami-otoineppu (KO) in the llorthern  part of

Hokkaido,  at  Sakurano (SK) in the  southern  part of  Hokkaido, alld  at Ashoro in

the eastern  part of  Hokkaido. Iil Ashoro two  studied  areas  were  selected;  one  was

at the lower altitude (200 m),  Kakkomi  (KK), and  the other  was  at the higher altitude

(600 m),  Ashoro Pass (AP). Locat.ions of these areas  are  shown  in Fig. I. General

environmental  conditions  of  each  locality are  shown  ln below.

1.l. Karni-otoineppu

   The  studied  area  was  set in the Nakagawa  Experimental Forest of  Hokkaido

University. The fbrest is composed  of  tke deciduous broad-leaved trees (euercus
erispula ete.)  with  a  mixture  ef  Saghalien fir, Pieeaglehnii and  so  oB.  The under-

growth layers consist  of  mainly  Sasa senanensis,  which  hangs over  the streamsicle  of

sma!1  streams  in the forest,

   Traps were  set along  the Otoineppu River and  its branch stream.  The Otoi-

neppu  River is about  S m  in width  and  has a wide  dry riverbed  (about 3 m  in width).

The  branch stream  runs  through  this forest and  runs  together  with  the Otoineppu

River at  the edge  of  this forest. Space above  this branch stream  is covered  with

tree canopy,  Streamsides of  main  and  branch streams  are  stony,  but sandy  area

is seen  partly at  the main  river  riverside.

1.2. Sakurallo

   Vegetation of  this studied  area  is not  so  d.iflerent as  that of  Sapporo City, the

            rlrab!e 1. Codes  of  the studied  areas  and  collecting  methQds,

KO  : Kami-otoineppu  (The studied  area)

SK  : Sakurano  (The studied  area)

KK  : Kakkomi  (The stud{ed  area)

AP  : Ashero  Pass (The studied  area)

MC  : Milk Can Trap
RT  : Retairier Trap

HZ  Horizontal microctistribution  survey

VE  Vertical microdistribution  survey

Si Collections were  done once  fn each

     season  except  for winter
S2 : Collections were  done twice in each

    season  except  for winter
W2  : RT  was  set  for two  weeks.
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Fjg. 1. Location of  the studied  areas.
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central  part of  Hokkaido. Secondary bread-leaved natural  forests extend,  and

dominant tree species  are  euercus crisporld,  Betula platyphylla, and  Pruntts sargenti'i

ete. Undergrowth Iayers consist  of  Sasa senanensis  etc.

    Trap  spots  were  set along  the Noda-oi River and  its branch  stream.  The  main

stream  is about  10 m  in wjdth  and  stony  dry riverbed  extends.  The  branch  stream

is about  1.5 m  in width  and  space  above  this stream  js covered  with  tree canepy.

1.3. Ashoro

1,3,1, Kakkomi

    Broad-leaved natural  forests extend,  and  dominant tree species js ettercus
erispttla,  Vndergrowth layers consist of Rhodoclendron duuricum and  SZisa am-

phitricka etc. Trap spots  were  set along  a narrow  stream  (1 m  in width)  canopied

by mentioned  trees, but these  spots  were  not  far from Ashoro Lake. Therefore,

some  flies living jn tk¢  open  streamside  were  also  collected.  In comparison  with

the baniboo-grass at  the central  part of  Hokkaido, hejglit of  the bamboo-grass

at  this locality was  shorter.

1,3.2. Ashoro Pass

    Coniferous forests extend,  and  dominant tree species  are  Abies sackalinensis

and  Picea j'eionensis. Subarboreal layers consist  of  Sorhus eommixta,  Acer mone

:
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and  Aeer ornatum  etc. Undergrowth layers consist  of  Stisa anrphitricha  etc., but
l?etcxsites jcrponicus subsp.  giganteus was  seen  near  streamsides.  Trap spots  were

set in the mentioned  forests, at  the pond  near  fbrest edge,  and  at  streamsides  in
the forest. The  stream  is about  O.5 m  in width  and  canopied  by the trees mentioned

above.

2. Collecting Methods

   Horizontal (HZ) and  vertical  (VE) microdistributions  were  surveyed  by means
of  Milk Can  Traps  (MC) or  Retainer Traps (RT). In the vertical  survey  twe  types

of  collections were  done; one  was  done by the use  of  Milk Can  Traps (VE-MC),
and  the other  was  by  the  use  of  Retainer Traps  (VE-RT). The  number  in parenthesis
next  to each  trap code  indicates the number  of  traps used  in the survey.  In addi-
tlon to the mentioned  codes,  according  to collecting  codes  by Toda  and  Km{uRA

(1977) and  BEppu  (1979), each  survey  was  codified  as  follovvs.
2.l. The  horizontalsurvey (HZ)
    HZ  was  carried  out  at KO,  SK, and  AP  (TfZrKO-'76 and  Tf-SK, AP-'77) by
means  of  MC.  In NZ,  Roman  numerals  show  the traps set  along  the main  stream

(open strearn),  but small  letters of  Roman  alphabet  show  the traps set  along  the

branch streatn  (canopied stream).  Detailed codes  of  each  survey  of  HZ  are  shown

in below. '

    Surveyl. KO-HZ-MC(IO)-HiDi-SS76.

    Micreenvironmental conditions  around  each  trap spot  were  as  foIIows;
I, II and  III: On  the stony  dry riverbed  ef  the Otoineppu River.
IV: On  the  sandy  dry riverbed  of  the Otoineppu River.
a, b, c and  d: At streamsides  of  the branch stream  of  the Otoifieppu River.
ct: At  confluence  of  the main  and  branch streams.

R: In the streamside  forests, distance from a  branch stream  to the trap was  about

    10 m.

    Survey2. SK-HZ-MC(8)-H2D2-Si-'77-
Microenvironmenta! conditions  aro"nd  the trap spots  ;
I and  II: At  the riverside  of  the Noda-oi  River,
a  and  b: At the branch streamside  of  the Neda-oi River,
cr: At  confiuence  of  the main  and  branch streams,
Fi and  F2: In the streamside  fbrest,
C.S.: Ilt front of  the cliff shelter  of  the  branch stream.

    Survey3. AP-HZ-MC(9)-H2DrSS77.

Microenvironmental conditions  around  the trap spots;

Iand  II: At  the edge  of  the pond near  forests.
a, b, c, d and  e: At stony  canopied  streamsides,

F! and  F2: In the streamside  coniferous  forest,

2.2. The vertical  survey  (VE)
    VE  was  carried  out  at SK, KK,  and  AP  (Tf-SK, KK,  AP-'77).

/stt-,t

ee
eett..t-./tt/.f.t,

lil;-g,

l.,.l'.,

;t/li/11i'i'/1.ll,,/･

l'i

               ttt:.;

               tttt/t
               '/'1"t
               ,･･l

               i'ls-,･

               g

NII-Electronic  Mbrary  



The Entomological Society of Japan

NII-Electronic Library Service

The  Entomological

ge,ggek"//wagg///t･e.,.k$sli#I/･/r'.

ktii/;''k,.1/./lij,i

ilt

//

Society  ofJapan

Variation of  Habitat Preference in Drosophilid Flies 63

2.2.1 The vertical  survey  by means  of  MC  (VE-MC)
   This survey  was  carried  out  in order  to investigate the vertical microdistributions

of each  streamside  species from the stream  surface  to 2 m  high. A  MC  was  set at

a  height of  O m,  1 m,  and  2 rn  from the stream  surface.  This was  done at SK  and

AP, and  collections  were  carried  out  at the canopied  streamside.  Codes of  each

suryey  are  as  fo11ows:' 
'

    Sarvey 4. SK-VE-MC(3)-H2D,277. Thiswas done once  in autumn.

    Survey 5. AP-VE-MC(3)-H2D2-'77.  Th{s was  done once  in summer  and

       autumh.

2.2.2 
'
 [Irhe vertical  survey  by rneans  of  RT  (VE-RT)

    This survey  was  carried  out  in order  to investigate the vertical microdistributions

of  streamside  dwellers from the stream  surface  to the tree canopy.  Trap  spots  at

each  studied  area  are shown  in Fig, 3 schernatically.  This was  done ･at SK, KK,

and  AP. In SK  this survey  was  done at canopied  and  open  streamsides,  but in

KK  and  AP  this was  done at  canopied  strearnsides.

    Survey6. SK(atopen)-VE-RT(4)-W2-S2-'77･

    Survey7. SK(atcanopied)-VE-RT(3)-W2-S2-'77.

    Survey8. KK-:VE-RT(3)-W2-S2?77･

    Survey9. AP-VE-RT(4)-WrS,?77.

                        Results and  Discussion

], T7ie ElbrizontalSurvey

   No  specimen  of  D. sordichtla  and  D, pseudosordidula which  were  abundant  in

the undergrowth  layers in the central  part of  Hokkaido  was  collected  in HZ.  Indi-

vidual  numbers  of  co]lected  specimens  of  each  streamside  dweller are  shown  in

Fig. 2, Their general microdistribution  patterns are  very  similar  to those seen  ifl

the central  part ofHokkaido  <BEppu, 1979) : D. ezoana  was  abundant  at  open  stream-

sides,  D. okadai  and  D. neokadoi  were  abundant  at  stony  streamsides,  D. 
,ldcertosa

was  particularly abundant  at  canepied  streamsides,  and  D. moriwakii  was  seen  not

only  in the vicinity  of  streams  but also  in the streamside  forest. From  these  facts

it may  be allowed  to conclude  that conspicuous  modification  of the korizontal
microdistribution  pattern does not  eccur  by decrease or  absence  of  D. sordidula  and

D. pseudbsordidula.

2. 7}ije Vertical Surve] by Means  of 1;d'C
    No  specimen  of  D. sordidula  and  D. pseudbsordidula was  collected  in VE-MC.
Results of  this survey  are  shown  in Fig. 2 with  the ones  of  the horizontal survey.

As shown  in this figure, three species (D. okadui,  D. neokadai  and  D. ezeana)  were

abundant  at the lowest trap spot.  In addition  to these species  D. lacertosa showed

the  similar  trend, but the restriction to the lowest spot  seemed  te be weaker  than

that of  the mentioned  three species.  The microdistribution  pattern of  tliese four
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  Fig, 2, Microdistribution pattern ofthe  streamside  dwellers in thehorizontai  and  the vertical

     (by the use  of the Milk Can Traps) surveys,  Roman  numerals:  traps set at the open

     streamside;  small  Ietters: traps set  at  the  canopied  streamside;  cr: the trap set at the
     confiuence;  Fi and  F2: traps set  in the  streamside  fbrest; C.S.: the trap in the  shelter  of

     the eliff  in the vicinity  of  the  stream.

species  in tkis survey  is very  similar  to that  seen  in the  central  part of  Hokkaido

(BEppu, 1979).

    As  against  these four species,  D. i'noriwakii  was  abundant  at  the upper  and  middle

spots.  This trend of  D. moriwakii  coincides  with  that seen  in the central  part of
Hokkaido  (BEppu, 1979). From  these it is concluded  that  microdistributions  of

each  streamside  spe ¢ ies do  not  chan  ge in the space  near  stream  surface, and  the habitat
preference of  the streamside  dwellers may  not  be infiuenced by decrease or  absence

of  D. sordicbila alld  D. pseudosordiduld.

3. 77te Vl?rtical Survay by t)fbans  ofRT
    Indivldual numbers  of  collected  specimens  of  the streamside  dwel]ers and  their

two  relatives  are shown  in Table 2, and  percentage microdjstribution  patterns of

them  are  shown  in Fig, 3. As  shoi-'n  in this figure, four streamside  dweilers (D.
okadui,  D. neokadai,  D. ezoana  and  D. sp. 4) were  abundant  at  the lowest spot  in
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4: D, sp. 4.
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these localities. This fact shows  that  these  fbur species  have strong  dependence £o

watersides  in the vertical  microdistribution.  Such strong  dependence of  thern to

watersides  seen  in this survey  coincides  with  that seen  in the central  part of  Hokkaido.

    Howeyer, small  modification  ef  the habitat preference was  seen  in the two
streamside  dwellers, D. Iacertosa and  D. moriwakii.  D. lacertosa also  showed  the

similar  trend seen  in the mentioned  four species,  but respectable  specimens  of  this

species were  collected  at upper  traps at SK  and  KK.  Particularly at the streamsides
of  the main  stream  in SK, this specles  was  most  abundant  at  the undergrowth  layers

(Spot B) in which  D. sordiduld  and  D. pseudbsordidula were  abundant  in the central

part of  Hokkaido. As  it is known  that this species  was  abundant  near  stream  surface

in the central  part of  Hokkaido  (BEppu, 1979), this fact suggests  that the abundant

height of  D. laeertosa rose  up  some  extent  in these areas. Small modification  of

the spatial microdistribution  was  also  seen  in D. moriwakii  at  the main  stream  in

SK  and  in AP. In these areas D. moriwakii  was  abundant  at the height of  the

undergrowth  layers, As  it is known  that this species  was  abundant  at  the lower

partofthe tree canopy  in the central  part of  Hokkaido  (BEppu, l979), mentioned

fact shows  that  the  abundant  height of  D. moriwakii  dropped some  extent.  Since

these two  species  have rather  wide  habitat preference in the streamside  dwellers

(BEppu, l979), if the vacant  space  occurred  in the vicinity  of  a  stream,  these  two

speeies  would  have  possibiEity of  habitat enlargement,  Therefore, it is assumed  that

small  modification  of  the habitat preference seen  in these two  species  would  be due
to decrease or  absence  of  D. sordidttla  and  D. pseudbsordidula.

   In comparison  with  mentioned  two  species  of  the streamside  dwellers, habitats
of  four species  (D. okadui,  D. neokadui,  D. ezoana  and  D. sp.  4) seem  to be stable

in spite  of  decrease or  absence  of  D. sordidula  and  D, pseuclosordidttla. This sug-

gests that these four species are  isolated. from other  drosophilid flies by acquisition

of  strong  dependence to watersides.  Therefore, decrease or  absence  of  D. sordidula

and  D. pseudosordidula has no  infiuence on  their habitat preferenee,

Coneluding Remarks

   As  shown  above,  modification  of  the  habitat preference of  the streamside

dwellers was  iRvestigated at various  localities in Hokkaido. At the present stage  of

the collecting  method  it is impossible to exclude  one  species  from others  selectively

in a locality. TherefoTe, in order  to as ¢ ertain  whether  habitat segregation  of  the

streamside  dwellers is due to interspecific competition  or  not,  there is nothing  for it
but to  observe  responses  ofneighboriiig  species  to the  vacant  space  ill anether  locali-

ties where  one  or  some  close  relatives are absent  or  rare.

   According to the result  of  this jnvestigation, general microdistribution  patterns
of  each  streamside  dwelier seem  to be stable,  but small  modification  is supposed  in
two  streamside  species (D. moriveakii  and  D. Iacertosa) which  show  rather  wide  habitat

preference, wken  two  c･lose relatives  of'them  were  absent  er  rare.
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    Next, the altitudinal distribution of  the streamside  dwellers is eonsidered  from
the voltinism.  Up  to the present the altitudinal  distribution of  tke streamside

dwellers has been treated by KANEKo  and  ToKuMiTsu  (1968) alone.  According to
their inference, D, lacertosa was  predominant at lower elevations, but D. moriwakii

was  predominant at higher elevations.  Furthermore, D. okadni  and  D. neokadoi

predominated at  higher elevations.  Conspicuous decrease of  D. IdcertDsa at  AP
seen  in this investigatien well  eoincides  with  the report  mentioned  abeve.

    According to WATABE  and  BEppu (l977), D. mori}vakii, D. okadoi  and  D.
neokadoi  spent  uni-voltine  life cycle, but D. ezoana  and  D, lacertosa (BEppu, unpubl.)

spent  multi-voltine  ljfe cycle  in a  year near  Sapporo City,the centralpart  of  Hokkaido.
URi-voltine life cycle  seems  to be the adequate  tactics to live ln the higher elevatiofis,
so  that  decrease of  D. ideertosa at  AP  may  be due to multi-voltine  life cycle  of  this
specles.

    However, LuMME  et al. (1974) revealed  that voltinism  of  D. Iittoralis (close rela-

tive ofD.  ezoana)  was  difierent by latitude. Further, BRADsHAw  (1976) also  revealed

that latitude is not  only  responsib]e  for voltinism,  and  accurate  latitude-altitude
dependence has been found in some  insects. Judging from conspicuous  decrease of
D. laeertosa at  AP, variation  ofvoltinism  ofD.  Ideertosa (from multi  to uni)  cannot

be supposed,  though  the infbrrnation on  such  problem is insuMcient now.  Yet,
D. ezoana  does not  show  such  conspicuous  decrease at  higher elevations.  It is revealed
by TAKADA  and  ToyoFuKu  (l960) that this specles  showed  the resistance  for the cold

temperature  in hibernation experiments.  Considering from these facts, variation

of  voltinism  and  acquisition  of  any  tactics for the cold  temperature are  assumed

jn D. ezoana.

Summary

   In order  to investigate responses  of  neighbering  species  to the  vacant  space,  loeal variation
of  the habitat preference of  the  streamside  drosophilid flies was  investigated at various  Iocalities
in Hokkaido  (Kami-otoineppu, Sakurano and  Ashoro) where  two  close  relatives (D. sordidLtla

and  D.  pseudosorcfiditla) ef the streamside  drosophilid species  were  absent  or  rare.  Habitat prefer-
ences  of  each  streamside  dweller were  investigated from  three  aspects;  the horlzontal microdistri-
butien, the vertlcal microdistribution  near  stream  surface,  and  the vertical  microdistribution  from
the stream  surface  to the  tree canopy.

   According  to these surveys  the general microdistribution  pattern of  each  streamside  dweller
is stable, but most  abundant  height of  D, mori}vakii  dropped  some  extent  (from the  lower part of
the tree canopy  to the  undergrowth  Iayers in which  D. sordidula  and  D.psettdbsordidula were  abun-

dant in thecentral part ofHolckaido).  Further, such  height of  D. lacertosa rose  up  some  extent

(from the stream  surface  to the undergrowth  Iayers). Since D. inoriwakii  and  D. laceTtosa have
rather  wide  habitat preference in the streamside  dwellers, if vacant  space  occurred,  they would  have
the possibility of  habitat enlargement.  Therefore, small  modification  of  the habitat preference of
the mentioned  two  streRmside  dwe]]ers seems  to be due to conspicuous  decrease of  D. sot'didbtla

and  D. pseadbsoi'dTdula in these  studied  areas,

   On  the other  hand, other  streamside  dwellers (D. okadoi,  D. neokadoi,  D. ezoana  and  D. sp,  4)
had stable  habitat preference in these  localities. As these four specjes  have  strong  dependence
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to　waters 圭des，量t　seems 　probab 三e　that　d巳crease 　or　absence 　of 阻 entloned 　two 　close 　re1 乱tives　has　no
　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　の
in且uence 　on 　the　spatial　microdistribution　of　these　f6ur　specles ・
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