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Influence of Forest Felling upon Drosophilid Fauna 

at Several Localities in Hokkaido 

By 

Masanori J. TODA* 
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Up to the present a number of studies have been published on the allogenic 
animal succession occurring in rapidly changing environments (WOODRUFF 1911, 
1912, 1913, BLACKMAN and STAGE 1924, PARK 1931, SAVELY 1939, MOHR 1943, 
DAGGY 1946). However, changes occurring in the course of plant succession, 
being one of the most fascinating ecological problems, have relatively been ignored 
since the classic work by SHELFORD (1907, etc.). In Hokkaido few such studies 
have been carried out except those on field mice in planted areas and surrounding 
natural forests (KINOSHITA and MAEDA 1961, etc.) and on forest soil mesofauna 
by "Hokkaido Soil Animals Survey Group" (1970). 

Faunal change of drosophilids in the course of plant succession after felling 
has been one of the main problems since I started in 1971 the ecology of this 
group. In the previous work (TODA' 1973) it was observed that the microhabitat 
preference of each drosophilid species showed a more or less remarkable species 
specificity. This indicates that the change of drosophilid fauna by felling is 
plausible. 

In the present study samples were collected from cut-over areas of diverse 
conditions, old or new, clearly cut or received selective cutting of various ratios, 
at three localities (Misumai, Bannosawa and Hyakumatsuzawa) in 10zankei moun­
taneous region and at.£our localities (Tenpoku Pass, Nakagawa, Osashima and 
Kami-Otoineppu) in Nakagawa Experiment Forest, Hokkaido University, (Fig. 1) 
in 1972, mainly adopting fruit-traps baited with fermented banana. Comparison 
of drosophilid assemblages in such cut-over areas may serve as the first approxi­
mation to know the influence of felling on drosophilid fauna. In the following 
pages the results obtained are reported separately for each locality, accompanied 
with a brief discussion. o. In all cases the faunal make:"up before felling was not 
directly surveyed. Therefore, the faunal change was assumed through the com­
parison with the data taken at neighbouring unmodified forest environments. 

* Zoological Institute, Hokkaido University. 
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for his kind advices in preparing the present paper, and Mr. Takeo KAWAMICHI, Biological 
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Results and Discussion 

1. Misumai 

A natural forest at a northwestern slope near Misumai Arboretum was 
(late May--early June and early August in 1972) clearly cut as a house-lot. 
collections were made soon after this felling. 

Survey (1) 

twice 
Two 

Flies were collected during three days (June 16--18, 1972), seven times (5: 00 
--17 : 00) per day, immediately after the first felling, when all plants covering land 
surface had been already completely removed by bulldozers. In total twelve traps 
were set in this naked area and its surroundings (Fig. 2-A). 

A: Center of the clear cut area. 

B: Along a stream running through the clear cut area. 

C: A bush mainly composed of bamboo-grasses at the northeastern corner of the clear cut 

area. 

D: Roadside larch trees at the lowest part of the clear cut area. The opposite side of the 

road is sparsely occupied by farm houses. 

E: A grove of broad-leaved trees remained after clear cutting at the northwestern corner of 

the clear cut area. 

F: A shrubbery edge along a gutter at the top of the clear cut area. 
G, H: Edge of a streamside forest facing the clear cut area. 

I : Edge of a larch forest facing the clear cut area. 
J : A mixed forest of white birches and larches. 

K : A streamside forest. 

L: A larch forest. 

Results 

As shown in Table 1 and Fig. 2-A, D. coracina and D. bifasciata are 
predominant at every station, especially abundant at edges (D, E, G, H and I) of 
the clear cut area. D. moriwakii shows relatively high percentages in the clear 
cut area and at its edges, reaching 71.9% (41 specimens) at C and 42.4% (28 
specimens) at F, and D. lacertosa belonging to robusta group as the former 
species has the same tendency, increasing in and around the clear cut area. On 
the contrary, D. con/usa and D. histrio are not collected at all in the clear cut 
area but at forest edges and in forest interior, especially abundant at stations, J. 
I<, L, (D. con/usa: 20.9, 28.6 and 35.3% at J, K, and L, D. histrio: 16.3 and 
14.7% at J and L, respectively). D. testacea also tends to be confined to the 



Trap station 

Vegetation 

A. variegata 

C. atrimana 

D. confusa 

D. busckii 

D. coracina 

D. bifasciata 

D. imaii 

D. auraria 

D. biauraria 

D. testacea 

D. nigro-
maculata 

D. histrio 

D. immigrans 

D. virilis 

D. ezoana 

D. sordidula 

D. lacertosa 

D. moriwakii 

D.okadai 

D. neokadai 

D. multispina 

D hydei 

D. pengi 

TOTAL 

Table 1. Flies collected in Survey (1) at Misumai. 

AI B C I D IE IF I G I H I I I J I K I L 

1 -I c.fear cut I clear cut I clear cut I I forest -1- forest forest forest forest 1 forest I forest ITOTAL c ear cut area area area grove edge edge edge edge 
area (stream) edge edge 

I I I I I 1 -----1 I -1--- -I 1 . 

I N %RF I N %RF I N %RF I N %RF I N %RF I N %RF I N %RF I N %RF I N %RF I N %RF I N %RF I N %RF I 
- - - - - - - - 2 1.9 1 1.5 - - - - - - - - - - - - 3 

- - 1 2.1 - - - - - - - - - - - - - - - - - - - - 1 

- - - - - - - - 4 3.8 2 3.0 1 1.7 5 5.7 - - 9 20.9 6 28.6 12 35.3 39 

- - - - - - 1 1.3 - - - - - - - - - - - - - - - - 1 

2 9.11 4 8.31 2 3.51 38 49.41 77 73.31 4 6.11 38 65.51 47 54.0 20 42.6 16 37.2 7 33.31 10 29.4 265 

10 45.5 10 20.8 11 19.3 22 28.6 8 7.6 21 31.8 12 20.7 12 13.8 9 19.1 4 9.3 5 23.8 - - 124 

- - - - - - - - 1 1.0 - - - - 1 1.1 - - 1 2.3 - - - - 3 

- - 5 10.4 - - 6 7.8 6 5.7 - - - - - - 2 4.3 - - - - - - 19 

- - - - - - 3 3.9 5 4.8 - - 2 3.4 1 1.1 4 8.5 - - - - 5 14.7 20 

1 4.5 - - 1 1.8 - - 1 1.0 3 4.6 1 1.7 3 3.4 - - 5 11.6 2 9.5 2 5.9 19 

- - - - - - - - - - 1 1.5 - - - - - - - - - - - - 1 

- - - - - - - - - - 1 1.5 1 1.7 - - - - 7 16.3 1 4.8 5 14.7 15 

- - - - - - - - - - - - - - 1 1.1 - - - - - - - - 1 

1 4.5 - - - - - - - - - - - - - - - - - - - - - - 1 

1 4.5 3 6.3 - - 1 1.3 - - - - - - - - - - - - - - - - 5 

- - - - - - 2 2.6 1 l.0 3 4.6 1 1.7 2 2.3 4 8.5 1 2.3 - - - - 14 

4 18.2 12 25.0 1 1.8 3 3.9 - - - - 2 3.4 3 3.4 1 2.1 - - - - - - 26 

2 9.1 7 14.6 41 71.9 - - - - 28 42.4 - - 9 10.3 7 14.9 - - - - - - 94 
- - 4 8.3 - - - - - - - - - - 1 1.1 - - - - - - - - 5 
- - 2 4.2 - - - - - - - - - - - - - - - - - - - - 2 

- - - - - - 1 1.3 - - - - - - - - - - - - - - - - 1 

1 4.5 - - - - - - - - - - - - - - - - - - - - - - 1 
- - - - 1 1.8 - - - - 2 3.0 - - 2 2.3 - - - - - - - - 5 

I 22 48 57 77 105 66 58 87 47 43 21 34 665 

~ 

~ 

1 
~ 
m­o-. 
i;l 
o .... 
S-
et> 

(j 
g. 
m­
~ 

~ 
~ 
~. 
..... 
'Ij 
o 

1i ..... 
rJl 

~ 

a 
t 
N 



Influence of Forest Felling upon Drosophilid Fauna at Several Localities in Hokkaido (TODA) 393 

closed environment, though two specimens were collected in the open environment 
(A, C). D. auraria is collected only at stations near human habitation (B, D, E 
and I). D. biauraria shows the same tendency, but sporadically found in the 
closed environment. 

Discussion 

The most remarkable outcome soon after clear cutting is the withdrawal. of 
forest species into surrounding forests. D. confusa, D. histrio, and probably D. 
testacea are difficult to survive in clearly cut open environment, so that. they retire 
to surrounding forests. D. coracina and D. bifasciata are regarded as forest 
species but occur frequently at traps in open clear cut area, which suggests their 
wide-roaming nature visiting from surrounding forests, though the crucial informa­
tion for their flight range is still absent. Furthermore, the significant abundance 
of these species at edges of the clear cut area suggests a condensation of previous 
populations at surrounding closed areas after clear cutting. 

On the other hand, D. moriwakii was abundant in and around the clear cut 
area after felling. Furthermore, the records of D. auraria, a domestic species 
adapted to grassland (KuRoKA w A 1956, KANEKO et al. 1966, TODA 1973), at traps 
near human habitation suggest its invasion from the latter. 

Comparing the samples taken at two traps (A and B) in the clear cut area, 
relatively more specimens of four species belonging to robusta group (D. lacertosa, 
D. moriwakii, D. okadai and D. neokadai) and D. ezoana were collected at station 
B beside a stream. These hygrophilous species (T AKADA 1958, T AKADA and 
OKADA 1958, KANEKO and SHIMA 1962, KANEKO and TOKUMITSU 1969, W AKA­
HAMA et al. 1963, TODA 1973) may stay at streamside for an indefinite time even 
after clear cutting. 

Survey (2) 

After the lower section of the area mentioned above was clearly cut during 
late May,...,early June, the adjacent upper section received the same operation 
during early August and readjusted till mid September by bulldozers. In total 
nine traps were set in the two areas and their surroundings as follows (Fig. 2-B). 

Four traps (A, B, Hand K) in the lower section and its ~urroundings: The lower section had 

been changed to a well developed grassland. The detailed environment of each trap station 

was described in Survey (1). 
Four traps in the upper section and its surroundings 

M: A shrubbery remained at the center of the upper section clearly cut in early August. 
N: A shrubbery belt between the upper section and grassland B. 

P : Edge of a larch forest facing the upper section. 

Q: A larch forest near P. 

Further, another trap in grassland B 
0: Trap VI (d. TODA 1973). 

Flies were collected six times (7: 00.-17: 00) per day on September 9 and 10, 
1972. 
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Results 

As shown in Table 2 and Fig. 2-B, D. auraria is very abundant (85.7 and 
91.3% at A and B, respectively) in the lower clear cut area, while D. immigrans, 
D. lutea and D. sordidula are predominant in its neighbouring forest (K). At the 
forest edge (H) between these two vegetations D. auraria, D. immigrans and D. 
sordidula are predominant, suggesting an ecotonal character of this habitat. On 
the other hand, individuals collected at every trap in the upper section and its 
surroundings are few, especially no specimen obtained at Q, though D. suzukii 
tends to be predominant at M and N. 

Table 2. Flies collected in Survey (2) at Misumai. 

Trap station M A B N 0 P H K 

cl. I el. I cl. I 
cl. I GB I forest I forest I forest Vegetation lower stream edge, Ts. VI edge, Uedge, L (SF) TOTAL upper GB 

N %RFIN %RFIN %RFIN %RFIN %RFIN %RFIN %RFIN %RF 

A. variegata 1 14~3 - - - -- - - -- -- -- - 1 

D. busckii - -- - 1 1.4 - - - -- -- -- - 1 

D. bifasciata - -- --- -- - - - 1 50.0 2 5.9 1 5.3 4 

D. melanogaster - -- - 2 2.9 - - - -- -- -- - 2 

D. suzukii 3 42.9 2 3.2 - - 7 63.6 - -- - 1 2.9 - - 13 

D. lutea - - - -- -- - - - - -- - 5 26.3 5 

D. auraria 1 14.3 54 85.7 63 91.3 - - - - - - 16 47.1 - - 134 

D. biauraria 1 14.3 2 3.2 - -- - 1 33.3 - - 2 5.9 - - 6 

D. nigromaculata - - - -- - - - - - - -- - 1 5.3 1 

D. brachynephros - - - --- -- - 1 33.3 - -- - 1 5.3 2 

D. histrio - - - --- - - - 1 33.3 - - - - 1 5.3 2 

D. immigrans 1 14.3 1 1.6 - - 2 18.2 - - 1 SO.O 4 11.8 8 42.1 17 

D. virilis - - - - 1 1.4 - - - - - -- - - - 1 

D. sordidula - - 2 3.2 - - 1 9.1 - - - - 5 14.7 2 10.5 10 

D. pseudosordidula - - - --- - - - - - - - 1 2.9 - - 1 

D. lacertosa - - 2 3.2 1 1.4 - - - - - - 3 8.8 - - 6 

D. hydei - - - - 1 1.4 - - - - - - - - - - 1 

D. pengi - - - --- - 1 9.1 - - - - - - - - 1 

TOTAL 12 208 

Discussion 

The results of two successlve surveys cannot exactly be compared owing to 
the specific differences in seasonal fluctuations. But there are some noticeable 
changes in faunal succession after clear cutting. The remarkable increase of D. 
auraria in the lower section in September may closely be related to grassing after 
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clear cutting. Probably this domestic species is also adapted to the grassland of 
particular type. It invaded into the clear cut area in June and established there 
successfully by occupying its proper niche. The absence of this species in grass­
land B, similar to the lower section, indicates that the invasion was prevented by 
the forest having existed before the later clear cutting between the lower section 
and grassland B, which, though only 200 m wide, would act as an effective 
barrier. On the other hand, the high percentage of D. moriwakii soon after 
clear cutting in June, and its virtual disappearance in September may be related to 
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Natural forest 

D. Hyakumatsuzawa 

E Tenpoku Pass 

F. Nakagawa Survey (I) 
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Fig. 3. Assemblage structure in other surveys. 
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some environmental changes in the course of grassing, though the pattern of its 
seasonal fluctuation, unfortunately still not well known, must also be considered. 

2. Bannosawa 

A natural mixed forest at Bannosawa was selectively cut at about 80% 
cutting ratio in 1971. Flies were collected for three days (July 14.....,16) in 1972, 
from two traps each in the following vegetation; selective cut area, natural forest 
and streamside forest (in total six traps). Sampling from traps was repeated seven 
times (5: 00.....,17: 00) on July 14 and 16, and eight times (5: 00.....,19: 00) on July 15. 

Results 

Comparing the drosophilid assemblage m selective cut area with that in 
natural forest by Table 3 and Fig. 3-C, the following two differences are remar­
kable. D. testacea is clearly more frequent in natural forest (173 specimens, 
lltOO%) than in selective cut area (15, 0.77%), while D.moriwakii shows an 
opposite tendency, more abundant in the latter (1,407, 72.23%) than in the former 
(469, 48.80%). A clear habitat preference is also found in some less abundant 
species: D. con/usa collected only in natural forest, while D. sordidula, D. 
okadai and D. lacertosa vice versa. Two predominant species, D. bifasciata and 
D. coracina, are abundant in both vegetations without significant difference. 
Finally the assemblage in streamside forest is almost exclusively composed of 
D. moriwakii (2,363, 91.55%). 

Vegetation 

L. quinquemaculipenrtis 

A. variegata 

C. atrimana 
C. caudatula 

D. confusa 

D. coracina 

D. bifasciata 

D. imaii 
D. helvetica 

D. testacea 

D. nigromaculata 

D. unispina 

D. immigrans 

D. sordidula 

D. lacertosa 

D. moriwakii 

D.okadai 

TOTAL 

Table 3. Flies collected at Bannosawa. 

selective 
cut area 

N %RF 

5 0.26 

1 0.05 

2 0.10 

45 2.31 

444 22.79 

8 0.41 

4 0.21 

15 0.77 

13 0.67 

1 0.05 

1,407 72.23 

3 0.15 

1,948 

natutal 
forest 

N %RF 

1 
3 

5 

43 

254 

7 

173 

1 

1 

4 

0,10 

0.31 

0.52 

4.47 

26.43 

0.73 

18.00 

0.10 

0.10 

0.42 

streamside 
forest 

N %RF 

1 0.04 

33 1.28 

138 5.35 
4 0.15 

31 1.20 

1 0.04 

1 0.04 

4 0.15 

469 48.80 2,363 91.55 

5 0.19 

961 2,581 

TOTAL 

1 

9 

1 

2 

5 
121 
836 

19 

4 

219 

2 

1 

1 
21 
1 

4,239 

8 

5,490 
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Discussion 

The increase of D. moriwakii soon after felling, the tendency observed in 
June at Misumai, was again confirmed, showing an explosive increase. In this 
case this explosion in selective cut area extended also ihto neighbouring unmodified 
forests, both natural and streamside ones, especially into the latter. Furthermore, 
D. sordidula, D. okadai and D. lacertosa, aU belonging to robusta group as D. 
mbn:wakii, showed a similar increase in selective cut area. The selective cutting 
at about 80% ratio seems to affect the distribution of D. testacea and D. confusa, 
but not of D. bifasciata and D. coracina, that is, the former two stenotopic forest 
species retire into natural forest after selective cutting. 

3. Hyakumatsuzawa 

A natural mixed forest at Hyakumatsuzawa was selectively cut at about 50% 
r~tio during early July.-.early September in 1972. Flies were collected six times 
(7 : 00--17 : 00) per day on Selltember 15 and 16, 1972, from two traps set each 
10 the following vegetatio~s (in total eight traps). 

Clear cut area (CC): A clear cut area of about 2,500 m2 isolated at the center of selective cut 

area for accumulation of cut t~ees. 

Selective cut area (SC):. A forest cut selectively. 

Selective cut streamside. area (CS): Along a stream running through selective cut area. 
Natural streamside forest (NS): Along a stream running through natural forest. 

Results and Discussion 

Predominant species 10 each vegetation are referred to here (Table 4 and 
Fig. 3-D). In both CC and SC, D. moriwakii is the top-ranked species, followed 
by D. bifasciata, D. testacea, D. nigromaculata and D. lacertosa, showing a similar 
assemblage structure. D. lacertosa, D. moriwakii and D. nigrornaculata are 
predomiant in CS, and D. moriwakii, D. lacertosa and D. histrio in NS. 

The increase of D. moriwakii in all vegetations is again remarkable but not 
so explosive as at Bannosawa. Not so extensive clear cutting within surrounding 
selective cut area may not show its characteristic effects in assemblage structure. 

4. Tenpoku Pass 
A natural mixed forest was clearly cut along the road at Tenpoku Pass in 

1971. Collection was made five times (5: 00--17 : 00) per day on August 18 and 
19, 1972, from two traps set in each of the following vegetations (in total six 
traps); clear cut area, forest edge and natural forest. 

Results and Discussion 

As seen in Table 5 and Fig. 3-E, the relative abundance of four predominant 
species common to three vegetations is quite similar: D. bifasciata is top-ranked, 
followed by D. testacea, D. imaii and D. coracina. The amounts of total collected 
individuals differred among vegetations, showing. an incre~sed gradient from ?pen 



Influence of Forest Felling upon Drosophilid Fauna at Several Localities in Hokkaido (TODA) 3t9 

Table .... Flies colle<;ted at HyakumatllU3l1wa. 

CC SC CS NS 
Vegetation 

N %RF N %RF N %RF N %RF 
TOTAL 

A. variegata 6 5.5 1 0.6 7 
D. coracina 1 0.9 1 

D: bifasciata 16 14.5 3 6.3 2 2.2 21 

D. imaii 1 2.1 1 

D. suzukii 1 2.1 1 

D. testacea 10 9.1 2 4.2 12 

D. nigromaculata 10 9.1 2 4.2 23 13.5 2 2.2 37 

D. unispina 2 1.8 3 6.3 1 0.6 6 

D.·histrio 1 2.1 3 1.8 6 6.5 10 

D. immigrans 1 0.9 1 2.1 5 2.9 7 

D. lacertosa 11 10.0 2 4.2 78 45.6 16 17.2 107 
D. moriwakii 50 45.5 32 66.7 49 28.7 64 68.8 195 

D.okadai 3 2.7 8 4.7 2 2.2 13 
D. neokadai 3 1.8 3 

D. pengi 1 1.1 1 

TOTAL 110 48 171 93 422 

Table S. Flies collected at Tenpoku Pass. 

clear cut forest natural 

Vegetation 
area edge forest 

TOTAL 

N %RF N %RF N %RF 

L. quinquemaculipennis - - - - 2 0.6 2 

A. stylopyga - - 1 0.9 - - 1 

A. variegata 2 3.7 4 3.5 2 0.6 8 

D. confusa - - - - 3 0.9 3 

D. coracina 3 5.6 7 6.1 13 3.8 23 
D. rufifrons - - 1 0.9 - - 1 

D. bifasciata 40 74.1 75 65.8 233 67.5 348 
D. imaii 4 7.4 9 7.9 41 11.9 54 

D. suzukii - - 1 0.9 - - 1 

D. melanogaster - - - - 1 0.3 1 

D. auraria 1 1.9 - - - - 1 

D. testacea 2 3.7 10 8.8 43 12.5 55 

D. brachynephros - - 1 0.9 - - 1 

D. immigrans 1 1.9 4 3.5 3 0.9 8 

D. lacertosa - - - - 1 0.3 1 

D. moriwakii - - 1 0.9 3 0.9 4 

D. hydei 1 1.9 - - - - 1 

TOTAL 54 114 345 513 
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to closed environment. These results suggest the withdrawal of the forest species 
from opened area to surrounding closed forest after clear cutting with occasional 
visits to the former, as observed in D. bifasciata and D. coracina at Misumai. 
Moreover, the higher percentage of D. bifasciata in clear cut area than in the 
other vegetations suggests that this species is wider-roaming than the other three. 
Among other rare species, D. con/usa showed a clear habitat preference, collected 
only in natural forest. Furthermore, in this case D. moriwakii did not exhibit 
an increase after felling as at Misumai, Bannosawa and Hyakumatsuzawa. 

5. Nakagawa 

Survey (1) 

A natural mixed forest was selectively cut at about 60% ratio III 1970 and 
1971. Flies were collected five times (5: 00---17 : 00) per day on July 29 and 30, 
1972, from two traps set in each of the following vegetations (in total six traps). 

Selective cut area in 1970 (SC. 1970) 
Selective cut area in 1971 (SC. 1971) 
Selective cut streamside forest (CS): Along a stream running along the border line between 

two selective cut areas. 

Table,,6. Flies collected in Survey (1) at ,Nakagawa. 

Vegetation I 
SC. 1971 SC.' 1970 CS 

TOTAL 
N %RF N %RF N %RF 

L. maculata 1 0.14 1 
L. quinquemacuiipennis 1 0.16 1 

Amiota (A.) spp. 3 0.43 2 0.32 5 

A. variegata 9 1.30 4 0.64 5 0.25 18 
D. trivittata 1 0.05 1 

D. confusa 8 1.16 8 1.29 11 0.56 27 
D. coracina 365 52.82 335 53.86 322 16.36 1,022 

D. ruftfrons 5 0.72 5 0.80 10 

D. bifasciata 125 18.09 84 13.50 167 8.49 376 

D. imaii 24 3.47 15 2.41 22 1.12 61 

D. melanogaster 1 0.16 1 

D. testacea 12 1.74 77 12.38 44 2.24 133 
D. nigromaculata 1 0.05 1 
D. unispina 1 0.16 1 
D. brachynephros 1 0.16 1 
D. histrio 5 0.80 5 
D. virilis 2 0.10 2 
D. ezoana 13 0.66 13 
D. lacertosa 1 0.14 23 1.17 24 
D. moriwakii 129 18.67 75 12.06 1,343 68.24 1,547 
D.okadai 1 0.14 12 0.61 13 
D. neokadai 1 0.05 1 
D. pengi 8 1.16 8 1.29 1 0.05 17 

TOTAL 691 622 1,968 3,281 
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Results 

Comparing two selective cut areas (Table 6 and Fig, 3-F), D. coracina, D. 
bifasciata and D. moriwakii are predominant in both. D. testacea was thirdly 
ranked in SC. 1970 (77 specimens, 12.38%) but remarkably decreased (12, 1.74%) 
in SC. 1971. Among other rare species D. histrio is limited to SC. 1970. In CS 
D. moriwakii is very abundant (1,343 specimens), occupying more than a half of 
total individuals collected (68.24%). 

Survey (2) 

Another survey was made on August 1 and 2, 1972, five times (5: 00.-.17: 00) 
per day as a control for Survey (1) in an area not so distant from the selective 
cut areas mentioned above, involving natural mixed forest and meadow. In total 
eight traps were set in the following vegetations. 

Two traps in meadow (M) 
One trap in streamside meadow (SM): In a bush along a stream running through meadow. 

Two traps at forest edge (E) 

Two traps in natural forest (NF) 

One trap in streamside forest (SF) 

Results 

As shown in Table 7 and Fig. 3-G, the total number of collected individuals 
is smaller in open environments (M and SM), D. coracina, D. bifasciata and 
D. testacea being predominant. At E D. coracina is significantly abundant (217 
specimens), occupying the majority (90.0%). The as~ewblages in NF and SF are 
similar in composition, both possessing D. coracina as predominant species with 
two noticeable exceptions: Most specimens of D. confusa were colleCted in NF 
(28 out of 31 total specimens), and D. moriwakii took the second rank (15.4'%); 
following D. coracina, in the assemba}ge of SF, while 5.3% in NF. 

Discussion 

As in the case of Misumai, the direct comparison of two surveys cannot 
exactly be made for difference in climatic conditions and resulting daily activities. 
But there are some peculiarities of drosophilid fauna in selective cut area, which 
suggest the influence of felling. The increase of D. moriwakii is clearly observed 
in selective cut area, espeCially very explosive along a stream as at Banndsawa. 
The selective cutting at about 60% ratio removes D. Cdhfitsd, D. testacea and D: 
liistrio from there, though the latter two species seem th recover their population 
densities about two years later by still unknown cal.l~es. Occa.sional visits ot 
D. coracina, D. bifasciata ~ and D. testtrcea to o~n me~dow are also observed in 
Survey (2), like as at MiSumai and Tenpoku Pass. 
6. Osashima 

Flies were collected five times (5: 00",17: 00) per day on August 14·. and 15; 
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Vegetation 

A. variegata 

D. confusa 

D. coracina 

D. rufifrons 

D. bifasciata 

D. imaii 

D. su%ukii 

D. biauraria 

D. testacea 

D. nigromaculata 

D. unispina 

D. brachynephros 

D. histrio 

D. immigrans 

D. ezoana 

D. lacertosa 

D. moriwakii 

D. multispina 

D. pengi 

TOTAL 

Table 7. Flies collected in Survey (2) at Nakagawa. 

M SM 
N %RF N %RF 

1 2.1 

35 58.:{ '2:7 56.3 

14 23.3 7 14.6 

1.7 

1 2.1 

1 1.7 

4 6.7 5 10.4 

1 1.7 1 2.1 

1 1.7 

3 5.0 

60 

1 2.1 

1 2.1 

1 2.1 

3 6.3 

48 

E 
N %RF 

0.4 

NF 
N %RF 

3 0.8 

2 0.8 28 7.4 

217 90.0 268 71.1 

1 0.4 

3 1.2 

4 1.7 

7 2.9 

1 0.4 

4 1.7 

1 0.4 

241 

2 0.5 

20 5.3 

5 1.3 

25 6.6 

1 0.3 

1 0.3 

1 0.3 

20 5.3 

1 0.3 

2 0,5 

377 

SF 

N %RF 

100 69.9 

7 4.9 

3 2.1 

6 4.2 

2 1.4 

1 0.7 

22 15.4 

2 1.4 

143 

TOTAL 

4 

31 

647 

3 

51 

13 

1 

1 

47 

3 

1 

1 

3 

1 

1 

2 

47 

1 

11 

1972, in the following. veg~~tions, in each of which two tr~ps were set up (in 
total eight traps). 

Planted area with Saghalien fir (Abies sachalinensis) seedling' TF: An open environment 

received clear cutting in 1968 and planted with Saghalien fir seedling after that. 

Selective (about 60%) cut area in 1969 (SC. 1969) 
Natural mixed forest (NF) 

Streamside forest (SF) 

Results and Discussion 

The data obtained in this survey are shown in Table 8 and Fig. 3-H. In Tf 
the i total collected indivlduals are fewer, .with occasional visits of the follow~g 
fprest species, D. bifas~ata, D. coracina and D. testacea, like as in open environ· 
~ent!? near fore~ts at ()ther localities mentioned above. As for other clo~ 
environments (SC. 1969, NF. SF), no remar~able differenc~. in assemblage structure 
1S noticed, with D. bifasciata and D. rrwriwakii being. significantly abund&nt. 
Therefore, the influence by selective cut in 1969 probably nearly disappeared after 
three years, except for the abundance of D. moriwakii in selective cut area and 
the neighbouring forest. 
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Table 8. Flies collected at Osashima. 

TF SC. 1969 NF SF 
TOTAL Vegetation 

N %RF N %RF N %RF N %RF 

L. quinquemaculipennis 2 1.0 1 0.3 3 

A. variegata 4 6.7 2 1.0 1 0.9 7 

D. confusa 3 1.5 1 0.3 4 

D. busckii 1 0.3 1 

D. coracina 15 25.0 24 12.1 12 10.3 9 3.1 60 

D. bifasciata 31 51.7 69 34.7 36 30.8 120 40.7 256 

D. imaii 2 3.3 16 8.0 5 4.3 14 4.7 37 

D. auraria 1 0.9 1 

D. testacea 6 10.0 27 13.6 6 5.1 18 6.1 57 

D. nigromaculata 1 1.7 7 3.5 10 8.5 2 0.7 20 

D. histrio 1 1.7 4 2.0 6 5.1 5 1.7 16 

D. immigrans 10 5.0 3 2.6 5 1.7 18 

D. virilis 1 0.3 1 

D. ezoana 9 3.1 9 

D. lacertosa 1 0.5 4 3.4 16 5.4 21 

D. moriwakii 33 16.6 33 28.2 92 31.2 158 

p,okadai 1 0.5 1 

D. pengi 1 0.3 1 

TOTAL 60 199 117 295 671 

7,. Kami·Otoineppu 
An experimental area for BIOLLEY'S "Kontrollmethbde" is settled in natural 

mixed forest mainly composed of Saghalien fir, Akaezo spruce (Picea Glehni) fir 
and broad-leaved trees. In this area damaged and wolf trees have been selectively 
(10.-.. 15%) cut year by year since 1967, together with supplementary planting with 
Saghlien fir seedling at open land by BIOLLEY'S method. 

Survev (1) 

Collection was made five times (5: 00--17: 00) perda'Y on August 5 and 6, 
1:972, in selecitve cut area in 1971 (SC. -1971), its neighbouring meadow (M) and 
natural forest (NF), in each of which two traps were set 'up (in total six traps). 

Results 

The assemblage structure in SC. 1971 and NF shows a similar predominance 
of D. coracina, D. testacea and D. bifasciata (Table 9 and Fig. 3-1). D. moriwakii 
is more abundant (21 specimens, 6.8%) in SC. 1971 than (3, 10%) in NF, while 
D. rimfusa vice versa (41, 14.0% in the latter, 9, 2;9% in the fonner). The small 
sample obtained in M shows the predotninance of the following Occasional visitors 
ftbm forest: D.bifasciata (42.1%), D. coracina (36.8% ) and D. testacea (10.5%): 
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Table 9. Flies collected in Survey (1) at Kami.Otoineppu. 

Vegetation 

L. quinquemaculipennis 

A. variegata 

D. confusa 

D. coracina 

D. rufifrons 

D. bifasciata 

D. imaii 

D. suzukii 

D. triauraria 

D. testacea 

D. nigromaculata 

D. histrio 

D. immigrans 

D. moriwakii 

D. pengi 

TOTAL 

Survey (2) 

M 

N %RF 

28 36.8 

1 1.3 

32 42.1 

2 2.6 

1 1.3 

4 5.3 

8 10.5 

76 

SC. 1971 NF 
N %RF N %RF 

2 0.6 2 0.7 

1 0.3 

9 2.9 41 14.0 

104 33.7 88 30.0 

1 0.3 

68 22.0 57 19.5 

12 3.9 5 1.7 

81 26.2 78 26.6 

1 0.3 1 0.3 

6 1.9 12 4.1 

1 0.3 3 1.0 

21 6.8 3 1.0 

3 1.0 2 0.7 

309 293 

TOTAL 

4 

1 

50 

220 

2 

157 

19 

1 

4 

167 

2 

18 

4 

24 

5 

678 

Flies were collected five times (5 :.00",,17: 00). per day on August 8 and 9, 
1972, in each selective cut area from 1967 to 1970: selective cut area in 1970 
(SC. 1970), Sc. 1969, SC. 1968, SC. 1967, and streamside forest in· SC. 1970 (SF. 
1970) and in SC. 1969 (SF. 1969). Two traps were set in each vegetation except 
the last two, where in each only one was set up. 

Results 

D. coracina and D. bifasciata are significantly abundant m all samples of SC 
from 1967 to 1970 (Table 10 and Fig. 3-J), showing a quite stable structure, 
except for the small percentage ratio of D. bifasciata in 1969. On the other 
hand, the small samples in two streamside forests show very different assemblage 
structure for one another, in both of which D. nigromaculata is the unique 
common predominant species. It is noticeable that 14 specimens of D. moriwakii 
were collected in SF. 1970, while this species was fewer in selective cut areas, 
in combination only 6 specimens collected. 

Discussion 

From the compari,son of the assemblages in selective cut areas during 1967--
1971 and adjacent natural forest, it is concluded that selective cutting at 10---15% 
ratio is too small to produce a detectable influence upon faunal make-up. The 
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Table 10. Flies collected in Survey (2) at Kami-Otohleppu. 

SC. 1970 SC. 1969 SC. 1968 Sc. 1967 SF. 1970 SF. 1969 
Vegetation T,OTAL 

L. quinque-
maculipennis 

A. variegata 

D. confusa 

D. coracina 

D. rufifrons 

D. bifasciata 

D. imaii 

D. biauraria 

D. testacea 

D. nigromaculata 

D. histrio 

D. immigrans 

D. lacertosa 

D. moriwakii 

D.okadai 

D. neokadai 

D. multispina 

D. pengi 

TOTAL 

N %RF N %RF N %RF N %RF N %RF N %RF 

2 1.0 1 0.7 

2 0.9 1 0.4 1 0.5 1 0.7 

4 1.9 20 8.3 5 2.5 1 0.7 

92 43.4 124 51.7 93 46.0 62 44.6 17 25.4 

3 1.4 1 0.4 1 0.5 

1 3.0 

5 15.2 

72 34.0 56 23.3 75 37.1 54 38.8 6 9.0 11 33.3 

14 6.6 11 4.6 7 3.5 6 4.3 1 1.5 

5 

1 

1 

7 

2 

2.4 

0.5 

0.5 

3.3 

0.9 

5 2.4 

1 0.5 

1 0.5 

2 0.9 

212 

10 

7 

6 

4.2 9 

1 

2.9 2 

2.5 3 

4.5 8 

0.5 

1.0 1 

1.5 2 

1 1.5 

5.8 5 7.5 

11 16.4 

0.7 1 1.5 

1.4 3 4.5 

5 7.5 

1 3.0 

8 24.2 

1 3.0 

2 6.1 

2 6.1 

1 0.7 14 20.9 

2 3.0 1 3.0 

1 1.5 

4 1.7 3 1.5 2 1.4 1 1.7 

240 202 139 67 33 

3 

5 

31 

393 

5 

274 

39 

1 

38 

21 

13 

23 

9 

20 

4 

1 

1 

12 

893 

tendency of withdrawal in D. con/usa and increase in D. moriwakii in SC. 1970 
might suggest an influence' by felling, but such slight effect must disappear even 
after one year. 

Concluding Remarks 

The results described 10 the present paper are not conclusive to show the 
allogenic succession of drosophilid assemblages occurring in the course of vegeta­
tional change, artificially started by clear or selective cutting. In the present 
study, the actual change between the situations before and after felling was not 
traced at one and the same area, but mainly inferred from the difference 10 

habitats corresponding to these states. The preCIse comparison was usually 
impossible because of daily and seasonal fluctuation of activities, which cannot 
exactly be controlled. Further, 10 no case the gradual change of assemblage 
structure was continuously traced throughout a sufficiently long period covering 
successive phases of vegetational change. In spite of these defects, some results 
obtained appear to be fruitful for a closer analyses in future. 

The first marked change of drosophilid assemblage soon after felling is that 
some stenotopic forest species decrease .... 1:' even totally disappear. Such species 
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are. 1Il the descending order of resistance to felling, arranged as follows: 
D. bijasciata ~ D. comcilla ::?> D. testacea > D. sordidula ::?> D. histrio> D. collfusa. 
Among these spec ies, D . confusa and D . histrio nearly totally disappear, with­
draw ing in forest a reas nearby, but some ones, D. bifasciata, D. comcina, D. 
sordidilla and D. testacea, still persist, if cutting is not too intensive, and D. 
bijasciata, D. coracilla and D. testacea occasionally visit clea r cut areas for its 
eurytopic ac tIvIties. On the contra ry, D. lIIoriwakii increases by felling, and 
thereafter D. auraria does in the course of g rass ing. 

The increase of D. lIIoriwakii afte r cutting trees is remarkable and wide­
spread, observed at several localities (Misumai, Bannosawa, Hyakumatsuzawa and 
Nakagawa), and to some degree also at Osashima and in SC. 1971 at Kami­
Otoineppu. Some information on its life mode, seemingly important to explain 
th is phenomenon, were obtained at several localities as described below. 

Feedillg site: At Misumai some individuals feeding on tree sap from cut 

trunks were found in the clear cut area on June 16, and 14 specimens were 
collec ted. At Bannosawa many individuals feeding on sap and slime flux from 
wounded plant roots on small cliffs along passages of bulldozers (Fig. 4-B) were 
observed on July 15 and total 70 specimens were collected. together with D. 
okadai, D. testacea, and D . comcilla (each only one specimen). At Nakagawa, 

Fig. 4. Feeding , breeding and res ting sites of n. lIIorin'akii in se lc<.:t ive 
CUI area at Ban nosawa. A : S lim e flux of a wounded roo t on 
sma ll c li ff. B : A fly feeding on s lime flux . C : A young adult 
s ta yi ng on th e und erside of a c lod on cl iff. f): P lani root s 
overhang at the top of a cliff used as resting s ite. 



Influence of Forest Felling upon Drosophilid Fauna at Several Localities in Hokkaido (TODA) 487 

too, four specimens and one D. neokadai' were collected on sap from wounded 
plant roots. 

Breeding site: A breeding site of this species was found at slime flux of 
wounded plant roots on small cliff at Bannosawa. Some young adults with wings 
still unexpanded crawled out from an underground part where sap and slime flux 
aropped down from the roots. They climbed' on the cliff and stayed there in the 
sha:ae of plant roots overh!mg at the top of the cliff or on . the undersides of 
pebbles and clods on the cliff, seemingly waiting the complete expansion of wings 

I:!. , : < ' 

ahd' hardening Of body (Fig. 4-C). Many larvae were found squirming in slime 
flux and mud where sap and slime flux dropped (Fig. 4-A). Seventeen adult flies 
emerged from the mud brought back to the laboratory. 

Resting site: A stable bimodal crepuscular activity of this species was proved 
in the present study. In midday when this species scarcely visits traps, many 
adult flies are found 'resting in the shade of plant roots overhang at the top of 
cliffs along passages of bulldozers in diverse cutting areas at several localities (Fig. 
4-D). Such resting flies' collected by net sweeping or ditect sucking with a glass 
tube were 49 specimens at Bannosawa, 61 at Hyakumatsuzawa, 142 at Nakagawa, 
2 at Osashima, and 9 at Kami-Otoineppu. Furthermore,a considerable number of 
individuals were also reSting in the shade of cliffs, tree holes and dense bushes 
beside a stream, and collected at several localities as follows: 69 at Nakagawa, 38 
at Osashima, and 10 at Kami-Otoineppu. Other species were sometimes collected 
together in these resting sites. It is open for further studies whether such 
environments are characteristic resting sites only for D. moriwakii or common to 
other species. 

Thus, forest felling presents much food of sap ble~ding from cut trunks for 
D. moriwakii. Furthermore, recent mechanization of felling operation with bul­
ldozers breaks mountain slopes in aU directions, which offers plentiful resting, 
feeding and breeding sites as mentioned above. This preparation of environment 
suitable for breeding and' feeding must be a cause of popUlation increase of D. 
moriwakii in cut-over areas. Its explosive increase at stteamside cut areas as 
observed at Bannosawa and Nakagawa may be the combiiled outcome of its 
hygrophilous riature and' increase of favourable environment induced artificially. 

Unfortunately, the information on life mode of other species is still so 
insufficient that no causal explanation of their increase or decrease by felling is 
given here. 

Further change of drosophilid assemblage may be different according to the 
change of vegetation. If cut-over areas gradually return to the original situation, 
the recovery of original forest species populations may take place. The recovery 
WQ\lld be faster when cutting in less intensive, or the size of cut area is less 
extensive, and planting is performed. On the other hand, if the clear cut area is 
artificially maintained, the ratios occupied by grassland species may increase, and 
in the area near urban districts the invasion of domestic species, which can live 
also in grassland conditions, may start, as shown by the invasion of D. auraria 
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at Misumai, which was not seen in Nakagawa Experiment Forest, being remote 
from urban areas, where some forest species such as D. bifasciata and D. coracina 
were sporadically collected. 

The invasion of D. auraria in the course of grassing after felling is inter­
esting in connection with the mechanism of dispersal of domestic species by 
artificial facilities. It is supposed that D. auraria, one of the most predominant 
species in Hokkaido, distributed widely in central and southern areas, has extended 
its distribution accompanied with forest felling started about a century ago, when 
colonization in Hokkaido began in earnest. The increase of Scaptmnyza paliida 
in the course of grassing, mainly collected by sweeping at bushes, was also 
observed in September at Misumai. 

Summary 

Drosophilid flies were collected by fruit-traps in diverse cut-over areas at 
Misumai, Bannosawa and Hyakumatsuzawa in lozankei mountaneous regions, and 
at Tenpoku Pass, Nakagawa, Osashima and Kami-Otoineppu in Nakagawa Experi­
ment Forest, Hokkaido University. 

The influence of forest felling upon drosophilid fauna was confirmed from 
the comparison of assemblages in these cut-over areas. Furthermore, the gener1;ll 
features of drosophilid succession after forest felling were outlined based upon 
the results obtained. 

Soon after felling D. moriwakii increases its population probably by the 
increase of suitable environments for breeding and inhabitation, for instance, tree 
sap from cut trunks and wounded roots as food for both adults and larvae, and 
plant roots overhang at the top on cliffs broken by bulldozer as midday resting 
sites. On the contrary, stenotopic forest species disappear or decrease in the 
following descending order of forest confined nature, D. con/usa, D. histrio, D. 
sordidula, D. testacea, D. bifasciata and D. coracina. But if the cutting ratio is 
small enough, the species low-ranked above are less affected. In clear cut area 
near the urban area, some domestic species adapted to grassland such as D. aurariq. 
invade in the course of grassing after clear cutting. On the other hand, m 
selective cut areas, the retired forest species recover their population densities m 
the order reverse to that at with-drawal. 
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