
����������	
���
���
����������	�����

� � �1)

Katsura Beppu1): Seasonal Change of Drosophilid Assemblage and Adult Age Structure of the

Common Drosophilid Species in the Imperial Palace Grounds, Tokyo

� � � �

����������	
��
 1998��� 1999���������������������
���
 ������� ��������!�"��#$%�&'(�)* �+�
 ������
�,-��.�/0�1	
234��������56�789
�:(�) (Beppu, 2000).

���
 ;���<
 %=>?@-��AB
 �
��C $DEFGH@-IJK�@L�C 
@-4M<
 %=>?@-�NO����)P�B
 Q�4+OR������)��B<4S* T
)
 %=>?@-B3
 UV��W4 (TXT4�	Y������%=>?RZ[�
 �\]�
4	YW^/0R
�_ ��<4(��S �
 `a��Cb4c�����)dOB�@-< 2

efB���)3��
 Q�4g(�%=>?RZ[Bh4�i))j
 ��������,-�k
\]�4/0Rlm��n�)
<oS�)Sp��qi)*
r_�
 ;���B<
 � 29�st����������@-(�))j
 ���&'TB�m6
��u��v��R�w ;
<Bhx
 �y6��KBq Drosophila daruma ��u��v�.
��w��)P�Bqi)* z�)j
 D. daruma �{|}|��~<���4i)�
 z���
������������<
 @-st������J)789
<:�;
�Bh)3��
  �
�{|}|��~R���� ;
<Bh4�i) (Beppu, 2000).

;b�)!"R#b)j
 2000����(�) ����$%&�,'����#GH��� B<

`a��(�TB�dO��2� 	YW^/0�)*��
 ���������%=>?@-R�
b

3�
 �XT4�	Y��2� $DEFGH@-R�i)* )P�
 %=>?@-< 1� 2

e���%�
 z����O<
 $�EFGH@-R�A���R�i)*
;b��@-(�)���������+,<
 6TB�%�)�B
 �st<�w�-�R�.
�
 �u��v��R�w)* z��
 /�v��uR�K��st�������
 z����6
� 1���{|����S �R���)*

����	
����


��� ����$%&�,'����#GH��� �2� ���������������<

2000� 4���TL
 2005� 10�TB� 1��01B ���)�
 2000� 5��� 7��O<

�w������¡
4i)* ��<
 ¢�£¤�2C¥��¦£§¨f©2R�A��i)�
 3
	�ª«�����z���¬fB3���)*
���O�b­%=>?@-<
 2001� 1� 154�� 2002� 3� 144TB���
 ®¯ 1e�

1) °±²¦³´¦� 
5µ
5¶·
5 6�¸
Faculty of Education, Shinshu University, Nishi-nagano, Nagano-shi, Nagano, 380�8544 Japan

E-mail: kabeppu¹shinshu-u.ac.jp

»6!7¼�
 (43), 2006� 3� 274
Mem. Natn. Sci. Mus., Tokyo, (43), March 27, 2006



���������	�
�����
������ ���� 2001� 2�� 3����������
��������������� � !�"#�����$�#�%&����
'()*#� +,��	-./� 0
1�2��
�3�� 4�567�&89�:-�;<� 
=>�9�?�9� ������1�29��@�AB-�;<9CD.� EF�G)HI<�
1990J� !>�� ����#� '()*��K)<L��M���9NOPQ (Castanopsis cuspidate)

RSTUV (Cyclobalanopsis acuta) &8�0
1�2�D&�� (I) �
�� �K)<MW�$�-
��XY���9Z[\ (Celtis sinensis) R]^\ (Cornus controversa) � ����1�2�D&�
� (II) �
�� 2_
`����D���a��bc��de�� 4T<������f7g��
A�h���� !.i.�jk;<�5��lm�&�������567nF#ob��5p�
9� ���;<������h������qr�s 9t�� >���������s #� jk
;<�&��!.i.���u@vw�s �6�x��t��
I: �K)<L��M���90
1�2��
���� A: �( 13.5 m. NOPQ (Castanopsis cuspidate) �yzp�2_��
��#� NOPQ& �#STUV (Cyclobalanopsis acuta)

���� B: �( 9.5 m, ���2_b��{���2_(��|���
{��#� STUV (Cyclobalanopsis acuta)� }~��\ (Camellia japonica) 567Qd��
]P (Acer palmatum).

���� C: �( 4.5 m, ��@�
�
��#� S�\ (Aucuba japonica) �}~��\ (Camellia japonica) 9���8�9� V�d

(Trachycarpus Fortunei) 9CD.�;<xt���
����D: �(�h�
���#� VOR���[�� (Ophiopogon japonicus) 9CD.�9� � �#NOPQRS
TUV�����!�.� �� }�� (Fatsia japonica) x�:�� ��

II: �XY���9��1�2��
���� A: 13.5 m, Z[\ (Celtis sinensis) �y6p�2_��
��#� Z[\R]^\ (Cornus controversa) ��%��� (Aphananthe aspera) xCD.��

���� B: 8.0 m, ���2_�b��{���2_(��|&��>c�
{��#� Qd��]P (Acer palmatum) 9���8�9� }~��\ (Camellia japonica) x
�:-��
���� C: 4.0 m, {��@�2_�b
��@##�?p���S�\ (Aucuba japonica) �V�d (Trachycarpus fortunei) 9�:-�
���
����D: �(�h�
� �����8#����!�.� �9� ���#S�\ (Aucuba japonica) ��F9�
:�� \�� (Hedera rhombea) 9�(�"=�
�����6�jk��
x� ��9�-�pN�e ¡¢jk#���9� £�&��9¤#�
?& �¥� 2000� 4��D 12��� E5�7�#
¦J �� 2002� 4��D 2005� 10�§���
#� ����jk#���� $%&�6�N�e ¡¢jk�¨%©�6�Cg�jp�ª&8�
����
N�e ¡¢#� 4�� 'R«()�¬�&­�
� 2��y�2*(� ��� VO®�R��@
�
� ¯�� �R2+�
� °p±�(� �b��²R³��(� \[´�µ,� -��µ¶&8�
·.V¸�P¸��Z96Wjk�.�� �.� �-¹��jkºQ¡��� � >.D�;<
�#¨%©�6�Cg�jpjkx����

/ 0 »296



����������	
���
	� ����������� ������������� ��
������� Watabe & Beppu (1977) ��� !"� 4#$ �%&���'���(� )*�+
�	� ,-.��/ �0&�12"��	� 34� ,���/� ,��56/ 789 ,:;��/ � 3#
$ �����<= 1>�
17� ?@AB���� 
C�8D 2001E 1F2& 2002E 3F�	GH��(� ������
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@AB���z{�I�� Fig. 3  |��^ �}~�~���� Fig. 4  I�� RsF�����w
�� 3E1P�� 5E��KLM�f���]�^�
��� �� Sc. elmoi, Sc. pallida, Sc. graminum 789 Leuco. orientalis, � 4� ����� 2002

E� 11F2& 2005E 10F�	� 3E��KLM�
�� (Fig. 4-1), Myco. gratiosa, D. oshimai,

Lio. aerea, Myco. basalis, Hirto. okadomei 789 Leuco. maculata � 6� ����� 2000E 11F2
& 2005E 10F�	� 5E��KLM��P�� t�}~�~����I�� (Fig. 4-2).
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Amiota�� ��>TUVWUVXY��������� ��(��P���	
�(	r1P
�	� Table 1 	� Amiota (A.) sp. �=I���P>(� <���� �(�����P> Amiota��
������=����>�	� 34� 45��TUVWUVXY()*�?@AB+�	����
�]�=���P> R[\	])*�?@AB��	�&���� 45�=���"�P�^�
<� 45��TUVWUVXY�D�� ���v�����������(�� 1"�P>ev

(I) 	� 37�(� l ¡������(��=1"�P>� (II) 	� 40�(����� RTable 1.

�¢�� Table 1 � II�ev 7%> Total� 41� 1"�P>(� t�D�� 1�� A. (A.) sp. �
1�	� 
C���	� II�ev��w� 40�=1>^� �����(��=1"�P>l ¡��
�	(� �����TUVWUVXY��w� 3��P(� �v 7%>����w�f'( 100�
��£�> 21�R?@AB�� 8>¤����w� 99.7¥ 1>^(�t�u����ev	¦�
�����P>2�§��¨>=� 20�(�	���ev	�����P�� !"�� �y�=1"
�P>TUVWUVXY�� �	���ev	�©(1P� ��� t�& 20������w��Pª
 ���¨>=� t�ª«]�v	t�¬­�r�®1><=�12"��
�1¨ � t�u��ev	�����TUVWUVXYs������w��Pª ���¨>
=� 1«2& 6«�	��v	�"��
p	� t�&� D. lutescens, D. suzukii, D. rufa, D. bizonata,

D. immigrans 789 D. simulans �ª 1>� t��� <�& 6������w�f'�� ?@AB
 8>��¯��w� 86¥�y°�P��
)*�+�	�� _��P?@AB�±*�+��²8Z] 3 m �Pv�	³�
´� µ¤ �¶
· |>8D ���� �¶�	7] ����>=�¸��> Amiota��1­�TUVWUVX
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Table 1. Numbers of drosophilid specimens collected with each trap set vertically.

Drosophilid Species/Trap I A I B I C I D Total II A II B II C II D Total
Sum

Total

Amiota (A.) acuta � � � � � 2 � � � 2 2

dispina � 1 2 � 3 � 1 � � 1 4

furcata � � � � � 1 � � � 1 1

onchopyga � � � � � 9 � � � 9 9

sp. � � � � � � � � 1 � 1 1

A. (Pho.) magana 22 63 51 14 150 24 36 49 3 112 262

okadai 71 76 161 56 364 291 103 77 5 476 840

Leucophenga (L.) angusta � � � � � � 1 1 1 3 3

japonica � � � � � � 1 � � 1 1

maculata � 1 � 1 2 3 4 1 � 8 10

Paraleucophenga invicta 1 � � 2 3 � � � � � 3

Liodrosophila aerea � � 1 � 1 � � � � � 1

Mycodrosophila erecta � � � 1 1 � � � � � 1

Phorticela (Phor.) htunmaungi � � � � � 2 3 1 � 6 6

Zaprionus (Apri.) grandis � 2 1 1 4 � 2 1 3 6 10

Scaptodrosophila coracina 605 411 190 259 1,465 867 783 176 61 1,887 3,352

subtilis 176 337 167 179 859 53 244 166 92 555 1,414

Hirtodrosophila ikedai � � � � � � � 1 � 1 1

Drosophila (So.) bifasciata 6 13 19 94 132 18 19 10 37 84 216

oshimai � � � � � � 1 � � 1 1

pulchrella 25 35 80 87 227 37 42 36 54 169 396

suzukii 2,359 3,017 3,815 3,193 12,384 3,350 4,239 2,597 2,189 12,375 24,759

unipectinata 9 18 17 1 45 7 5 7 1 20 65

lutescens 3,934 4,335 4,897 9,283 22,449 3,756 4,515 2,360 1,959 12,590 35,039

melanogaster 220 173 577 298 1,268 193 352 342 145 1,032 2,300

simulans 841 594 664 949 3,048 1,046 984 438 656 3,124 6,172

ficusphila 35 32 23 3 93 45 51 8 5 109 202

auraria 3 6 2 15 26 12 5 4 5 26 52

biauraria � � 3 3 6 � � � � � 6

rufa 931 1,088 1,206 5,890 9,115 1,684 3,026 1,273 1,747 7,730 16,845

triauraria 1 8 5 7 21 13 14 14 7 48 69

D. (Dro.) tsigana 1 � 4 1 6 � 3 2 � 5 11

hydei 3 8 1 5 17 14 7 4 3 28 45

repletoides 14 31 15 � 60 105 62 35 2 204 264

daruma � � � 2 2 � � � 1 1 3

angularis 2 � 5 60 67 1 6 7 23 37 104

brachynephros 4 14 20 185 223 2 17 21 119 159 382

nigromaculata � � � 4 4 � 1 � 1 2 6

orientacea 4 1 1 6 12 � 1 � � 1 13

bizonata 634 1,020 1,204 3,630 6,488 255 2,270 1,085 2,279 5,889 12,377

sternopleuralis 13 37 1 6 57 144 117 27 11 299 356

albomicans � � � 1 1 � � � � � 1

annulipes 35 40 81 236 392 54 142 84 77 357 749

curviceps 137 230 349 663 1,379 224 258 316 499 1,297 2,676

immigrans 485 793 1,022 2,875 5,175 376 820 680 1,428 3,304 8,479

D. (Dorsi.) busckii 505 633 358 68 1,564 571 774 93 30 1,468 3,032

Total 11,076 13,017 14,942 28,078 67,113 13,159 18,909 9,917 11,443 53,428 120,541

Numbers of Total Species 28 28 31 34 37 30 35 32 29 41 46
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b�98#���z{
�,I�9:	� ��$� �
�FGP
Q�e�Bok d7^CI 9^i���X453�bp
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�bp��B-�?�C*�8>Z9[B�� Amiota okadai � Sc. subtilis *���� ������
�Vw9ok���453
bp89:	 (Fig. 3)� �>� D. lutescens, D. suzukii, D. rufa, D. simu-

lans, D. bizonata e�f D. immigrans �:�	%&'(��$���?����?�9:B./0
1/02��ok�e�B��453�� ��^���453 d./01/02��5���y��
c	B�s*�>i ���VB�ab89:9� ��PQ� ok�./01/02��X��X45
3
���p?>?�9:	� ��I�./01/02���� D. immigrans �ks��uCI)
u#$45|
}~VB�$xyVB��
�I�9:B8 (Ichijo et al., 1982; Kimura & Beppu,

1993), D. lutescens, D. suzukii e�f D. simulans ?<�-�	��?� ¡�xy
¢nI�B�
$� �
�FGPQ-JK�e�Bks�./01/02��453�ab�qr�45|�}~�
�B453�� *�,B��*£¤89:B���¥¦�B�
ks���453�bpVB�����-)uv�� 
§¨��B
� D. rufa ?<�c#�t
)�):�#$� 89:B��¢nI�?:�$ dBeppu, 1984, 1985, 1986a, ©ª� 1986bi� ��I
���� ��:9�� �«�¬u$�FG*­�9CI®¯89[	:�¥�9:B�
��I�%&'(���e�B���?����453�bp�C�$?>� s°TU�±�9t

Fig. 1. Numbers of individuals and species of the drosophilid flies collected at each trapping site between

January 2001 and March 2002. I: trapping site in the evergreen broad-leaved forest, II: trapping site

in the deciduous broad-leaved forest, a: numbers of individuals of the drosophilid flies collected at

each trapping site, and b: numbers of species of the drosophilid flies collected at each trapping site.
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Table 2. Numbers of drosophilid specimens collected with an insect net or a sucking pipe (G�L:

grassland, Fern: bush of herns, C�S: shelter of a small cli#, Trunk: tree trunk, D. Tree: trunk of dead

trees, Camellia: bush of Camellia japonica, Fungi: around fungi, Fruit: fallen fruit, Flowers: fallen

flowers, Head: around a head).

Collecting Spot

Species
G�L I G�L II Fern C�S I C�S II Trunk D. Tree Fungi Camellia Fruit Flowers Head Total

Stegana (Steganina) scutellata � � � � 2 1 3 � � � � � 6

kanmiyai � � � � 15 1 3 � � � � � 19

sp. � � � � � � 1 � � � � � � 1

Amiota (Amiota) acuta � � � � 1 � � � � � � � 1

clavata � � � 2 � � � � � � � � 2

dispina � � 1 � � 1 � � � � � 1 3

furcata � 7 � 5 19 3 � � � � � 1 35

onchopyga � � 1 1 5 1 � � � � � 1 9

spp. �� � � � 1 1 2 1 � � � � � 5

A. (Phortica) magana � � � � � 13 1 � � � � 2 16

okadai � � 7 � � 10 � � � � � 2 19

Leucophenga (L.) acutipollinosa 2 4 55 � 2 1 � � 42 � 1 � 107

angusta � 8 36 � 13 3 3 � 31 � � � 94

bellula � 2 4 � 1 � � � 2 � � � 9

concilia � � � � � � 1 � � � � � 1

maculata 3 1 31 7 29 9 12 15 9 � � � 116

orientalis 2 4 104 3 4 3 3 1 176 � � � 300

ornata � 4 38 4 5 15 11 1 8 � 1 � 87

quadripunctata � � � � � 1 � 1 � � � � 2

saigusai � � 1 1 � 1 � � � � � � 3

subpollinosa 38 3 � � � � � � � � � � 41

sp. 1 � � 3 � 4 � � � 1 � � � 8

sp. 2 � � 2 � � � � � � � � � 2

Microdrosophila (Micro.) maculata 3 � � � � � � � � � � � 3

pseudopleurolineata 3 3 1 � � � � � � � � � 7

purpurata 16 32 17 � 7 1 2 � 2 4 9 � 90

M. (Oxystyloptera) matsudairai 1 � � � � � � � � � � � 1

urashimae 5 2 3 � � � 7 � 1 � � � 18

Liodrosophila aerea 7 41 67 1 10 8 16 7 6 10 3 � 176

Nesiodrosophila delicata � � 1 � � 1 2 1 � � � � 5

Mycodrosophila basalis � � � � 5 1 2 160 � � � � 168

erecta � � � 4 14 � 38 13 � 1 � � 70

gratiosa 6 3 1 � 5 8 22 188 � � � � 233

palmata � � 1 1 6 � 1 7 � � � � 16

planipalpis � 1 1 2 16 3 29 14 � � � � 66

poecilogastra � � � � � 5 2 74 � � � � 81

Dettopsomyia nigrovittata 1 � � � � � � � � � � � 1

Paramycodrosophila nakamurai � � � � 3 2 � � � � � � 5

Phorticella (Phorti.) htunmaungi � � � � � � 1 � � � � � 1

Chymomyza costata � � � � � � 1 � � � � � 1

joponica � � � � 2 � � � � � � � 2

obscuroides � � � � � 1 1 � � � � � 2

Scaptomyza (Parascapto.) elmoi 1,009 117 16 � 14 2 6 � 27 7 � � 1,198

pallida 759 142 9 1 15 � 2 � 9 8 � � 945

S. (Scaptomyza) clavata 3 � � � � � � � � � � � 3

graminum 436 331 38 � 14 10 2 � � 11 5 � 847

polygonia 2 1 � � � � � � � � � � 3

Zaprionus (Aprionus) grandis � � � � � � � � 1 � � � 1

Scaptodrosophila coracina � � � � � 29 � 2 � 1 � � 32

subtilis � � � � � 12 � � � � � � 12

Hirtodrosophila elliptosa � 1 � � 1 3 2 � 1 � � � 8

fascipennis � � � � � 1 1 1 1 � � � 4

sexvittata � � � � � 1 � � � � � � 1

ikedai � � � � 1 � � � � � � � 1

mediohispida � � � � � � 11 38 � 1 � � 50

nokogiri � � � � � 1 � � � � � � 1

nudinokogiri � � 1 1 � � 2 19 � � � � 23

okadomei � � � 1 1 � 56 81 � 2 � � 141
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������ �!"�#$%&'( )*�+,-� �����./01�2�34'5� 67%
���8 #9#$'5:��	
�	
�
;4% D. curviceps, D. ficusphila, D. pulchrella, D. bi-

fasciata �<= D. unipectinata � 5>8?@AB%&�8 (Beppu, 2000)� C*�+,-��DE��
����8:-�FGAB%&� D. curviceps (Kimura & Beppu, 1993), D. bifasciata (Ichijo et al.,

1982) �<= D. unipectinata (Beppu et al., 1996) � 3>H� 7IJK./ 9IJKL-HL$'9M
NAB#.$' (Fig. 2, Fig. 3).

OB/ 3>�P.�� D. ficusphila ; D. pulchrella �Q>��������R4&� �S:8�
 ����8�����-MNAB�TU�V� (Fig. 3; Beppu, 2000)( OB/ 2>��W� D. pul-

chrella �X&%H� YZ[\]^�_`a`bcde^fg�hi`bcd�<�#j���&Tk
��&%� 7Ilm�n9���8MNABo7�;&�pq8V�O;./rsBt uBeppu, 1985;

vw� 1986bx� Beppu (2000) -�yz/B%&�<��� ����DE��:�j�����4%&
�{|}8�&( 4.4� D. ficusphila �X&%H� ����D-n�MNAB�;&$'~�8L�
?@AB%&#&'7� ������<�#Tk-P;��MNAB#9#�!"�X&%HC*�
+,-��F�:�O;H-�#.$'( ����DE���l��!"8��:��.�4B#
&(

Table 2. Continued.

Collecting Spot

Species
G�L I G�L II Fern C�S I C�S II Trunk D. Tree Fungi Camellia Fruit Flowers Head Total

Lordiphosa acutissima � 10 28 � 6 � 3 � 2 5 4 � 58

collinella � 3 � � 2 � � 2 � � � � 7

stackelbergi 15 2 � � � � � � � � � � 17

tenuicauda � � � 2 12 � � � � � � � 14

denticeps � � � 1 3 � � � � � � � 4

kurokawai � � 2 � � � � � � � � � 2

Drosophila (Sophophora) bifasciata � � � � � 2 � � � � � � 2

oshimai 5 2 8 2 18 95 7 1 7 � 32 � 177

pulchrella 3 1 15 2 29 � 2 � 6 � 3 � 61

suzukii 22 58 159 31 152 189 46 15 154 161 5 � 992

unipectinata � � 1 � 1 � � � 1 � � � 3

lutescens 51 43 119 10 37 252 35 9 35 300 58 � 949

melanogaster � 1 � � � 1 � � � 6 � � 8

simulans 32 24 � � � 26 � � � 118 � � 200

ficusphila � 4 4 � 2 4 � � 4 1 � � 19

bipectinata 11 � � � � � � � � 4 � � 15

auraria 65 21 1 � � 1 2 � � 14 6 � 110

biauraria 4 16 9 1 � � 2 � � � 2 � 34

rufa 49 269 434 � 16 88 149 69 20 380 128 � 1,602

triauraria 10 9 1 � � � � � � 1 3 � 24

D. (Drosophila) hydei � � � � � 1 � � � � � � 1

repletoides � � � � � 20 � 3 � � � � 23

angularis � � � � � � � 1 � � � � 1

brachynephros 1 18 7 � 2 6 11 40 � 6 � � 91

nigromaculata 10 1 � � 2 � � � � 2 � � 15

orientacea � 1 1 � � � � 1 � � � � 3

bizonata 10 41 87 7 61 20 65 133 13 44 4 � 485

sternopleuralis 12 79 147 1 30 13 48 3 80 79 273 � 765

albomicans 4 1 1 � � � � � � 1 � � 7

annulipes 2 7 44 2 10 � 1 4 14 5 � � 89

curviceps � 1 13 4 31 45 15 3 4 4 2 � 122

immigrans 24 � 2 � 1 72 1 1 � 69 2 � 172

D. (Dorsilopha) busckii 1 � 8 � 5 2 1 � 9 1 � � 27

Total 2,627 1,319 1,530 98 635 992 632 908 666 1,246 541 7 11,201

Total Numbers of the Species 34 41 43 24 47 50 45 31 28 26 18 5 91
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�'�� ���0%�1	+�234'(���(�� ����54/�'���6�7
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���9�:;�� �
�����������<1���(=/5�>?����@���5(A
B'�(�@C'D E=/� �����&'�
����������� ���!�$%�&'(�
����F>�4'�(@� �����G>�>� �<H�I=(��/�'��(JK4'D
��� ��LM�NOP4'�������������QR������ S��T4UVQR�
/��� (Fig. 1)D�4�����NO����WQ&'S���(�=/��X��NOP4�
�
'���������T4UV�
���� AmiotaY���'��������1 Phorti. htun-

maungi �V�U(ZV����5NOP4������������/��43������
��
�����LM�NOP4'0[�S��WQ� \]��=/�'0[@^'D
���0����������������QR_5>@�
� 1` a���S@� 12`b 53 2

` a���� 3`b �5c/��������������QR�2340 (Fig. 1)D �
����
������� 10def@<��!
�=0>� U(ZV<�@C�
�=0>&'�(�gh"�
#34/�'�� ���&\$%�^'ij&�k'	
 a1951�1980(�)lb ��4_� ��@`
)lim� 10def��'�� 12`53 3`I@@^> a12`n 7.4d, 1`n 4.7d, 2`n 5.4d, 3

`n 8.4d; �*opqr#� 1990b� T�Ms�+�����������NO����QRM(�,
�/�0D E=/� ��LM����������NO����QR��-�tu�� im�.f�
�'��(AB34'D �v� ��LM��Vw3�NO"#@�NO����QR�/�'�� /

7
8�0�vc'NO����QR������ (Fig. 1)D �4�� +��/
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2) ������v��2�c7>@NOP40��������
������v��2�c7>���� ��I@��81gh���C� ���������NO
P4T��"# a9�� :1;<=��P���>� !?���8@� ��� ��1�?�>� �?
�AB18C�>� �>���� /f�0�1
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���� 91S 11,201��(�>� T43� Table 2 �¡P4/�'D Stegana��¢��SI@HI
�@C�����^>� Table 2 @�� Stegana sp. �(¡P4/�'�� ��¢��� AmiotaY��
"£(HJ@� Table 2 �SK�¡P40 Stegana�����������¢@^'¤LM�!�D
E=/� Table 2 �¡P40 Amiota (Amiota) spp. ��( Stegana sp. ��� T43�N�NOP4/
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/�� ���������^I>NOP4����bD º»��VX�6�8�8x1T­@� +��
HJ�������NO� =/�� ���������U(ZVNOP4����� ª«¬���

Y Z ¼302



������� Leucophenga ��	
��
�
�� D. suzukii ��� D. sternopleuralis�����
������ (Table 2)� �� �!"�#$%
&���'�	
��
�
���(�)*+�,
-./01(2�3�#$%
&4�567189:;<=�>?��@) A�4BC�D���E
��FG#$%
&�HI0�J���BKL�1MN��@MI�4�OP<�5QR �7�)
SP�TPRUV��WGQ�XYZ[\]X^_`���Gab�1�
P�) D. oshimai �) %
&�c��G�P1�4�dL�676) 89:;�B%
&�eef
gA 6hi�\ji���c�k9G�l�m) A�G�P5671 D. oshimai �KL���  @
 ) Sn�op��) D. oshimai ��� �c�q@G) +��r���-XYZ[\]01sG@
�R�tu������ (Table 2)� v56)�	�w�
���) c��7mx� D. oshimai �yz
{����|{G�5671}~����L�1�

D. sternopleuralis B) Sn�op���� �c���������� (Table 2)� Sn�op�)
	
��
�
��XYZ[\]���K�=�R��- �c�) %
&) eefg���hi�
\ji� 33<�) ��c�B���������	
��
�
��) D. sternopleurlis <5�� �
� (1978) �) ��3�%
&��cG�����P1�4-�� 671�) Sn�op��%

&����c�B���������� v56) D. sternopleuralis �c-�
���|{4 6��
 671	
��
�
���3�T1�4���7�7��Gab�1�
`�_�������	
��
�
��(G�) �"G��tu���� �RP5�����
����56 P5�R013�KL���) XYZ[\]��������3�(GB Sc. pallida

� Sc. elmoi ���G��G��tu���� �R) Sc. graminum ���GP5��������
�56 P5�R013�7� (Fig. 4-1)� �� ��4@L) XeZ[\]� @�����7
	
��
�
��(GB��G�+k'��013�HI01}~����L���

3) ���	
��
�
��
`�_�4XYZ[\] �K�=�RB��  ���A�¡����G�56�����	
�
�
�
��3��9¢���G�5��) `�_���4XYZ[\]����������67
1��3�71�4@L) A�L-��G£�6) Sn�op������	
��
�
�¤�h
��3�-��6�14) 933�T5� �Amiota*�4 Stegana��3P�¥¦�Q�@5�§�)
������6713���@�§4 6��) ��L-�34 6��67�7 �
��L 933��l) Stegana kanmiyai, St. scutellata, Amiota clavata, A. dispina, A. onchopyga, Leuco-

phenga bellula, Leuco. concilia, Leuco. japonica, Leuco. quadripunctata, Leuco. saigusai, Leuco. sp. 1, Leuco.

sp. 2, Phorticella htunmaungi, Chymomyza costata, Chy. japonica, Chy. obscuroides, Scaptomyza clavata,

Hirtodrosophila elliptosa, Hirto. ikedai, Hirto. nokogiri, Lordiphosa kurokawai, Lordi. tenuicauda ���
Drosophila bipectinata� 233�)¨n �1998�1999© �opG�76`�_��BXYZ[\]�B
����6�LW) Sn�op��ª«6��F������	
��
�
��T1� A 6) 9
¢ 233��l) Leuco. japonica �`�_����������) A����3�) XYZ[\]��
���671 �A. dispina, A. onchopyga, Phorti. htunmaungi��� Hirto. ikedai� 43�`�_��B
����671 � ���4�) `�_������1	
��
�
��) ¨n�op�@�R��
¬­����) XYZ[\]G�1op��®�<5�����7@47�Sn�op¨��¯�°
 @5��4-± 671�
�� �Sn�op²³-´P�6) ��F������	
��
�
��3�-P4«6�
�� ¨n�op� 773���F�����671�4@L (Beppu, 2000)) Snµ�G¶z�·¸�
��9¢ 233-¹�14��G¶z01	
��
�
��lº�� 100347��4G�1� �
< ) ¨n�op������ Stegana sp. �) §tu�T5��«3P�¥¦��Q�@5��) ¨
»���G) ��§�Sn�op������ Stegana�	
��
�
� 23�F��lL@�3
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��������	��
 ��
� ��������������������� ����� !"
#$%& 99%������	'(� )#*& Appendix� +,-.�����������/012
34
�35*#
6�

�$� 789$������	 !"#$ 23%�:;� St. kanmiyai, A. clavata, Leuco. japonica,

Leuco. quadripunctata, Leuco. saigusai, Leuco. sp. 1, Leuco. sp. 2, Phorticella htunmaungi, Chy. japonica,

Scaptomyza clavata, Hirto. ikedai,<=> Drosophila bipectinata� 12%&� ����?@AB��CD
EF	G6H3I* JOkada, 1988;KL� 1993; Beppu, 2000; MN� 2005O� H� 12%PQR�3ST
UVWPX(?@AB���	 !"#$������������& 138%36:H3�G�
J1967Y� Okada	 Hirto. sexvittata � forma 34
EZ4$ Hirto. triangulata &X6
��O

G<� [E 23%�:;� Phorti. htunmaungi 3 D. bipectinata � 2%&� \]�^_`I*IGab

Fig. 2-1a. Vertical microdistribution pattern of four drosophilid species (A. magna, A. okadai, Sc.

coracina and Sc. subtilis) at I. (Figures at the bottom of each vertical microdistribution pattern

mean the number of drosophilid individuals collected.)
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����������	
��
����� Photi. htunmaungi ������������� � !�"
#
$�%
� D. bipectinata �&'����()*+�#
($�,-�.��/ �01� 23"� 4
5�67�� 89/:; �<=>?" ������	
�#
� 89�����@,�� @ABCD
EFGHI-��	
��J �<=>/� KLMNO �PQN
�JRST(%J/"�
(UVW� 	�-89�&'(<=>?�PQG.��/� 67/XY��Z[\�]^���
_`�
�aRST/��bc����� G_G� D. bipectinata �� d����?��ef9�� _
�
gh�i����(����J��� (GPQG.��j 1998k_- 1999k�_c.�:;�
�67(lm.� no�>?�pcJ67�q������.�JRST/rs�t� u45�67
�� 	�9/�������� 67vwxy� 2005k 9z��`._-�� 10z�({|}~
(Broussonetia papyrifera) ��_-����.�J�� &`.� 89�aU��E( D. bipectinata �A
�� �E�i��`.<=���G.D������_
��.�J�

Fig. 2-1b. Vertical microdistribution pattern of four drosophilid species (A. magna, A. okadai, Sc.

coracina and Sc. subtilis) at II.
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��� Phorti. htunmaungi ������	
��
���� ��������������� ���
 
!"#�$��%� &'()�*#+��,-./0�%1�$��%23�45,(6��7
&8� 9:(�;<=>�� ?@A=BCD�$��%�E%3%�+�6���FG+�
7
'���E#�HIJKIJLM,���NE�OP(QRS!"#��%)TUV�WX(Y
7

Fig. 2-2a. Vertical microdistribution patterns of five drosophilid species (D. suzukii, D. pulchrella, D.

melanogaster, D. simulans and D. rufa) at I.
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��������������� ����� !
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#
#
$%"&� '()��*+,-.%/01��������&� (2�345 67#8/"���
#9 :;<� =>?@� ABC

D��EFG
-.,�HIJK�HLM 01NOP&Q"� 
�
"#�RS%/"�T

Fig. 2-2b. Vertical microdistribution pattern of five drosophilid species (D. suzukii, D. pulchrella, D.

melanogaster, D. simulans and D. rufa) at II.
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B. ��������	
��
������	����
A� 1) �������	 
��
������������	 45��������������
 ��!"� 	 #"
��$ 8%��������!"�%&'�() 100%&*+�,- 21

�. D. unipectinata �/01	 
��
�����2345�678 19:�;�<1=>.� Fig.

2 ���� ?20019 2=. 3=�����8�@-ABC!8D�EF����	 20019 1= 15G
�
 3= 14G�45HIJKLMN OO�.P� D. unipectinata 8QR+S��J	 O�� TCU
8VW��XYZ[8\<1]R	 #�Z[^_�`�abc-�d�e-N
O�f��!"10-���	 g.hi���
��
�����2345�jklmJ	 Cn 
opqr
�e<1strqr
�e<1suU ,P	 ��bv��<1w=�2345�jkl
m xy�z,-O.J,�<�N �{�	 D. annulipes B D. rufa J	 op
�|�Jg} 198~

Fig. 2-3a. Vertical microdistribution pattern of four drosophilid species (D. unipectinata, D. bifasciata,

D. ficusphila and D. lutescens) at I.
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��
����������	 �Fig. 2-4a ��� Fig. 2-2a�� ���� �!
�"#$%& �D. rufa "'#$%&� ($)�� ���*� +,-
�" +,(.
/0���
�	�
������(12��
� �Fig. 2-4b ��� Fig. 2-2b�3 4�� D. simulans ��� D.

lutescens 5�������� #6�78(9:5;<=>�?
	@%A� �Fig. 2-2a, Fig. 2-2b �
�� Fig. 2-3a, Fig. 2-3b�3 B%(� A. okadai "� ���� �!�" +!,(
��
�����
��CDEF5G����	 (Fig. 2-1b)� HI�� �!�" +,�
��J5��	;<BAK
������LG"CDEF-$M� (Fig. 2-1a).

NO��PQ������5?
	� F5�O-RSTU5?
�VWK5$XYZ�"[\�]
-
	� ^_`a5bcde-F5fg�hi%A� j(�M�?
	kKlmn�oK3 pqr
sqrtuvw5 �!5PQ���xy�
KRSTU5z{"� NA$%5|]-}~�oK3
�(� pqrsqrtuvw5G�D5PQ������ (Fig. 2) ���LKD� 1G$% 4G(

Fig. 2-3b. Vertical microdistribution patterns of four drosophilid species (D. unipectinata, D. bifasciata,

D. ficusphila and D. lutescens) at II.
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�%&�'()�*+�,-./)�0123�4���56��� 7
�����89�:')�
��;�<	=�>?*+�,-:(@)�01./�A�$)B�-C	��%&�5*+�DE�
��������&�F	 01./�*+�$
�)�GHI�4��%J��&�FK����

Fig. 2-4a. Vertical microdistribution pattern of five drosophilid species (D. bizonata, D. sternopleuralis,

D. annulipes, D. curviceps and D. immigrans) at I.
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5� 12� 6'	�7�� 1�8 �� 2�
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2
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9�'<=7��

Fig. 2-4b. Vertical microdistribution pattern of five drosophilid species (D. bizonata, D. sternopleuralis,

D. annulipes, D. curviceps and D. immigrans) at II.
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������������ ������������ 7 !"
9 #�$%�&'!"(�)�*��+�,-(�./01�/����2�&'�3*�(���
�������45!"67+1���	
�89:;�<��������(�!=>�?@.
0�2A�BC�	
89:;����D�@��� EFGH4�IJK�LM�NO1� D.

suzukii � 9 �	
89:;1� P� QR�S� TJK1U-V)�WX�YZ[\�(@ (Fig.

2-2a). �!�� ]HGH4�IJQ�*�(�YZNO1�� 0�2A�-0�,���	
�BC
����^"\�!*@�1 (Fig. 2-2b)� EFGH4�IJQ�*�(�NO�_`� 9 � D.

suzukii ���	
�����%a�Ibcde���+����������fg�hiQ�jk�
)(. +@� Vl	
89:;�����(����^k�,-� 0�2A�WXm�nl��(�
No�V)� 	
89:;����� $%�_`�fg,�hi��!<�!pq1C�(.
0����	
89:;����^@rS1�� Ibcde���+�,�� $%�&'!"sk

Fig. 2-5a. Vertical microdistribution pattern of four drosophilid species (D. repletoides, D. angularis, D.

brachynephros and D. busckii) at I.

t u v312



��������	 
����
������������������	 ��� !"#$�%&
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����2345�
��������	 678
9�:;(����	 <= �<=>?����������@$�%&';)A(��01 67
������3BC"�,
DE	 FG�
������������@!�3	 5H+�IJKL��MNOP�Q�R;�
S�TIJU"�3�V������@WXYTRZ�� (Fig. 2), [\]^_T`abc`ad@
efX�KL��	 FG��_g `abc`a�^Th�
�i�3jk��$�%)C%(;!
+"	 M�ldmnT��'%����T	 .V��Ko��R;�
��������	 MNP;
 67pq�rsT$�tV(������@W�� (Fig. 2-a), u�u3�	 v aw�^�xy
bM�ldmnz{�
��������MNZ+_g�����T|��������(�u3@
W����, uV��}~Z+�A�3	 �F�
��������J�h�G��
������

Fig. 2-5b. Vertical microdistribution pattern of four drosophilid species (D. repletoides, D. angularis, D.

brachynephros and D. busckii) at II.
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Fig. 3-1. Seasonal fluctuation pattern and seasonal change of the reproductive age structure of the

females of four species (A. okadai, A. magna, Sc. subtilis and Sc. coracina) collected with traps.
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�� ������ 1	� 4
��
�������������
�������� 1	� !�"#$%�&�'�()$��*+,-+,./�0!�� D. bi-

fasciata 1 D. curviceps �� 72'�!� 823( 92�34��5�6�789:'�'���� �
���;<�"#$%�&���'�1=>(:�� ?(�� @ABCDEF�G��1HI�I�
J KLCBCDEF13MINOCDEF'P� Q;<��R%!���6S� T�!6UJ�"#
!6VW� 102XIY�Z9�[4���Q\���� (Ichijo et al., 1982; Kimura & Beppu, 1993)�
]��� ^3(_�34�789:��:(�*+,-+,./�� ��)5:�VW��'�1`
a:�� bc�1�� D. unipectinata ���> (Beppu et al., 1996), D. lutescens, D. suzukii, D.

pulchrella, D. ficusphila d�e D. immigrans �^�789:�VW�fg�� hi�1��1IY�
jk!6VW3�!:'�� 1��� D. immigrans�� 29lmn�okp�)qp�rS�s�'�
1�a:����13( (Watabe et al., 1991)� ;�tIuv�wx K1951�1980	�wx� � 72�

Fig. 3-2. Seasonal Seasonal fluctuation pattern and seasonal change of the reproductive age structure of

the females of five species (D. suzukii, D. pulchrella, D. ficusphila, D. unipectinata and D. bifasciata)

collected with traps.
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Fig. 3-3. Seasonal fluctuation pattern and seasonal change of the reproductive age structure of the

females of two species (D. rufa and D. lutescens) collected with traps.
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Fig. 3-4. Seasonal fluctuation pattern and seasonal change of the reproductive age structure of the

females of two species (D. simulans and D. melanogaster) collected with traps.
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 3������� ��
����������� !�"#$%&'�
(Toda & Kimura, 1978)( )�"#�*
�� Sc. pallida ����� +�,-
+��./01023
�45�! 6789�� ���:;�&�<5=>?�
�����������!@AB%&'
�( �C�� DE
�� ��
)%<
 Sc. pallida ���$%&'=FG�H>� )�IJ�FGK
LM�NOP�QR
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^_`a��!bc%����d!eN��$%�'( f[&� DE
���	�gh!i�j� �
�
DEk�l�ma789:;�&'�!�@AB%�C[=(
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yz���{��O|�}�!�   
�K�
j� 3���a~���B%&'��� 7�CB 8��6�%�� 2���U0.�,����� D

Fig. 3-5. Seasonal fluctuation pattern and seasonal change of the reproductive age structure of the

females of two species (D. curviceps and D. immigrans) collected with traps.
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��������� ���� 2001��
�������������� !"��� #��$%"� Sc. pallida &� '(�)*�+��,
-�./012����345678�9�� :;� #�<�=�>�?��@AB� C,���D
�EF�)*G� H$)*6IJK99L�M6� NO�IJPQ��"9L� ,-�./0�12
�78RS6� ��D�$TU��VFWXBY����=Z9�� 
��� >�./0�12[\
]6^Z9����"9L� 10_`a 12_bcVB�IJK9�)*&� #�$V9�)*�./
$V9�)*�deJf���������
g�� Sc. pallida �hiB� G&jk/�lmDBn� Sc. elmoi ���������o
�pR

(Fig. 4-1)� :q�or�st�� Sc. elmoi �uvwxy�z{)*&� 8_�� 9_��?�')*
>IJK9��|RR}� Fig. 4-1 �� !"��� ��D&~ 3�5�$TU��|������
�8� �10_�� 12_�IJK9RH$)*6� 2��B� 1_�� 2_�H$)*6� 3����
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��� ����./B&� n���V�V|R�� Sc.

Fig. 3-6. Seasonal fluctuation pattern and seasonal change of the reproductive age structure of the

females of two species (D. bizonata and D. annulipes) collected with traps.
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elmoi ��������	
��
��� ���� ����� Sc. elmoi ��
�� Sc. pallida ����
������ !"#�$%�&��'�(�)
*
+
�,-� Sc. pallida . Sc. elmoi /01��	
��2/�34� .567��89:;<=
�	�>?�@AB/)C�
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�"#�GH (Fig. 4-1)* 2�I'
JK'�LM� Sc. graminum 5� N��OCH4�	
�)
/
M�PQRST:<!U(�>
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curviceps )^���_`�VJ�)4)�abcdbcef�DEFE�ST:</gh�L4i
�
�* jC�� 2�B5���k���
/2l�� (�
�/mno?�L
��5)
'/

Fig. 3-7. Seasonal fluctuation pattern and seasonal change of the reproductive age structure of the

females of five species (D. angularis, D. brachynephros, D. sternopleuralis, D. repletoides and D.

busckii) collected with traps.
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D. oshimai 3'����6�0�� (Fig. 4-2)� �	7489):4 !�)��4
;� �1�
<4=�>?@A��-/.0BCD���&EBeppu, 1984, 1985, 1986a; ��� 1986bF� '�)��
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3!
6,�/MNu�v�4
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�N��0� �-4�D��41<�*��\&�no4
��h�3BCD�. (Table 2, C�S II)� <4=4u�v��|�� Fig. 4-2 ��5	�t�1� <
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�
���n�����r�4$��1/�IJ�
»-�K��&3¼x�<1��� �!,.@º�

��4n�����r�pC 323



��������	
��
����������� ����������� 	!"�#$%&�
'%	()�*��'+,-	./01	23%�45 6��7)��018%�9:;��<5 =
>?�@A<BCD�4	*>�@AEFG��H�5 I?JKEL��MN�
�	OPQERS
���T5 UVW�XY<Z7��*>������ �H�5 [\L*]^\	_`�L��ab�
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Fig. 4-1. Seasonal fluctuation pattern and seasonal change of the reproductive age structure of the

females of four species (Sc. elmoi, Sc. pallida, Sc. graminum and Leuco. orientalis) collected with net

sweeping.
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Fig. 4-2. Seasonal fluctuation pattern and seasonal change of the reproductive age structure of the

females of six species (Myco. gratiosa, D. oshimai, Lio. aerea, Myco. basalis, Hirto. okadomei and

Leuco. maculata) collected with net sweeping.
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Fig. 5. Drosophilid flies photographed in the Imperial Palace grounds (A: A. okadai, B: Leuco.

maculata, C: Hirtodro. okadomei, D: D. suzukii, E: D. immigrans, F and G: Sc. elmoi or Sc. pallida

captured by Dictyna foliicola, and H: Myco. gratiosa).
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Summary

Thanks to the courtesy of the Imperial Household Agency and the National Science Museum, Tokyo, a

faunal and ecological survey in the Imperial Palace grounds, Tokyo, reopened in April 2000, and this survey

had been continued to October 2005.

In this report, a revised list of the drosophilid flies recorded in the Imperial Palace grounds was made in

Appendix, and seasonal change of drosophilid assemblage and adult age structure of the common

drosophilid species in the Imperial Palace grounds were revealed.

Drosophilid flies were sampled at the Fukiage Gardens in the Imperial Palace grounds using eight

retainer traps operated continuously between 15 January 2001 and 14 March 2002, and 45 drosophilid

species were collected (Table 1). Four traps were set vertically from the canopy layer to the ground in an

evergreen broad-leaved forest (I), but other four traps were also set vertically in a deciduous broad-leaved

forest (II). The heights of each trap were shown in below.

Trap A: 13.5 m at I and II (set in a canopy), Trap B: 9.5 m at I but 8.0 m at II (set in the lower part of

a tree canopy or in a canopy of a subarboreal tree), Trap C: 4.5 m at I but 4.0 m at II (set in a shrub layer),

and Trap D: 0 m at I and II (set on the ground directly).

Trap collections were supplemented by collections using an insect net and a sucking pipe. Sweeping

collections were mainly made in the Fukiage Gardens and around the Biological Laboratory of the Imperial

Household once in a month during the survey period (from April 2000 to October 2005), though all kinds

of collections were discontinued between May and July in 2000. Sweeping collections were actively done

at various points, e.g. in a shelter of a small cli# near waterside, on decaying leaves and stems of the

herbaceous plants, at the grassland, around the various fungi, on the surface of the tree trunk, on the fallen

trees, around the head and so on. As a result of these sweeping collections, a total of 89 drosophilid species

were collected (Table 2).

All drosophilid specimens collected in the present survey were identified to the species, and all females

were dissected to check ovarian stages.

A total of 77 drosophilid species had been found in the Imperial Palace grounds throughout the previous

survey carried out from April 1998 to December 1999 (Beppu, 2000). In addition to these species, 23

species were newly collected in the present survey, so that a total number of drosophilid species collected

in the Imperial Palace grounds reached hundred. However, Stegana sp. (one female specimen) collected

in the previous survey seems to be a female of Stegana kanmiyai or St. scutellata collected in the present

survey. Therefore, 99 drosophilid species will be distributed in the Imperial Palace grounds. Species newly

collected in this survey were listed below.

Drosophilidae
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Steganinae

Steganini

�1. Stegana (Steganina) kanmiyai Okada et Sidorenko, 1992

2. St. (St.) scutellata de Meijere, 1911

�3. Amiota (Amiota) clavata Okada, 1971

4. A. (A.) dispina Okada, 1960

5. A. (A.) onchopyga Nishiharu, 1979

Leucophengini

6. Leucophenga (Leucophenga) bellula (Bergroth, 1894)

7. Leuco. (L.) concilia Okada, 1956

�8. Leuco. (L.) sp. 1

�9. Leuco. (L.) sp. 2

�10. Leuco. (L.) japonica Sidorenko, 1991

�11. Leuco. (L.) quadripuctata (de Meijere, 1908)

�12. Leuco. (L.) saigusai Okada, 1968

Drosophilinae

Drosophilini

�13. Phorticella (Phorticella) htunmaungi Soe Wynn, Toda et Peng, 1990

14. Chymomyza costata (Zetterstedt, 1838)

�15. Chy. japonica Okada, 1956

16. Chy. obscuroides Okada, 1976

�17. Scaptomyza (Scaptomyza) clavata Okada, 1973

18. Hirtodrosophila elliptosa (Okada, 1974)

�19. Hirto. ikedai (Toda, 1989)

20. Hirto. nokogiri (Okada, 1956)

21. Lordiphosa kurokawai (Okada, 1971)

22. Lordi. tenuicauda (Okada, 1956)

�23. Drosophila (Sophophora) bipectinata Duda, 1923

Twelve species shown above with an asterisk (St. kanmiyai, A. clavata, Leuco. sp. 1, Leuco. sp. 2, Leuco.

japonica, Leuco. quadripunctata, Leuco. saigusai, Phorti. htunmaungi, Chy. japonica, Sc. clavata, Hirto.

ikedai and D. bipectinata) have not been recorded in Tokyo until now (Okada, 1988; Mitsui, 1993; Beppu,

2000, 2005).

Of these 12 species, distribution areas of Phorti. htunmaungi and D. bipectinata have been restricted to

the more southern areas than Iriomote Island and Amami Islands, respectively (Toda, per. comm.). Result

of the present survey reveals that the northern limit of the distribution area of these two species moved to

the far northern district.

With the addition of these 12 species, the total number of drosophilid species known in Tokyo (not

including the Bonin Islands) has reached 138 (not including Drosophila “triangulate” which was described

as a forma of D. sexvittata by Okada in 1967). Since 99 drosophilid species are distributed in the Imperial

Palace grounds, about 72� of the drosophilid species recorded in Tokyo were found in this place. This

means that there are various microenvironments necessary for drosophilid life in the Imperial Palace

grounds

Number of drosophilid specimens conspicuously decreased in mid-summer (Fig. 1). Judging from
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collection records in other areas, especially at highlands (Beppu, 1984, 1985, 1986a, b), mid-summer

decrease of the number of drosophilid individuals in this place will be attributed to the migration and/or

dispersion of many common drosophilid species to highlands.

Monthly vertical microdistribution patterns of 22 drosophilid species were shown in Fig. 2. Most of the

species of the drosophilid flies showed a similar vertical microdistribution pattern in both an evergreen

broad-leaved forest and a deciduous broad-leaved forest. However, this pattern of some drosophilid species

(D. annulipes, D. rufa, D. simulans, D. lutescens and A. okadai etc.) is di#erent in these two kinds of forests.

Although many drosophilid species migrated or dispersed to highlands from the Imperial Palace grounds

in mid-summer, species staying in the Imperial Palace grounds in mid-summer didn’t change their vertical

microdistribution patterns even in this season.

In winter, the canopy layer had disappeared in the deciduous broad-leaved forest, so that few (or a few)

individuals of the drosophilid flies were collected in the canopy layer. However, many individuals were

collected at the lowest trap in this forest in winter. Such a tendency was also seen in the evergreen

broad-leaved forest where most parts remained of the canopy layer even in winter. Therefore, vertical

microdistribution pattern of each drosophilid species is a#ected by not only forest structure but other

ecological factors.

Judging from annual change of the number of drosophilid individuals, the number of drosophilid species

and vertical microdistribution patterns, four ecologically di#erent drosophilid assemblages were discrimi-

nated in the Imperial Palace grounds: “an assemblage from spring to early summer,” “a mid-summer

assemblage,” “an assemblage from late summer to early winter,” and “a mid-winter assemblage.”

Seasonal changes of adult age structure of 22 drosophilid species collected with eight traps were shown

in Fig. 3. Of these species, five species (D. lutescens, D. simulans, D. curviceps D. immigrans and D.

repletoides) didn’t enter reproductive diapause even in mid-winter, because many females had mature

ovaries in December.

On the other hand, seven species (D. pulchrella, D. unipectinata, D. bifasciata, D. rufa, D. bizonata, D.

annulipes and D. busckii) seemed to enter reproductive diapause in winter, because all females of these

species collected in some period between December and March had immature ovaries. In addition to these

seven species, two other species (D. suzukii and D. ficusphila) also showed a similar pattern of adult age

structure, but some females of these two species had mature ovaries in December. Therefore, reproduction

of these two species in winter would be undeniable.

No or few individuals of eight species (D. brachynephros, D. angularis, D. sternopleuralis, D. melanogas-

ter, A. okadai, A. magna, Sc. subtilis and Sc. coracina) were collected between January and March. Since

all females of three species (D. brachynephros, D. angularis and D. sternopleuralis) had immature ovaries in

late autumn or early winter, these three species enter the reproductive diapause and spend winter at a

wintering place. On the other hand, females of D. melanogaster had mature ovaries even in winter, so that

this species didn’t enter the reproductive diapause in winter. Remaining four species (A. okadai, A. magna,

Sc. subtilis and Sc. coracina) seemed to enter the reproductive diapause in winter judging from the ovarian

stage of females. However, number of individuals conspicuously increased in April, and most of the females

collected in this month had mature ovaries. Females of these species may develop their ovaries at a

wintering place between December and February (or March).

Next, voltinism of each drosophilid species was inferred from the appearance of females with immature

ovaries. Females of the most of the species started to develop their ovaries in March, April or May, and

number of individuals conspicuously increased in April. Their o#spring (the first generation of the year,
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G1) appeared in June or July. Females of G1 soon developed their ovaries, and their o#spring (the second

generation, G2) appeared in October or November (G2 of some species seemed to appear in August. In this

case, females appearing in October or November would be the third generation, G3). G2 of some species

seemed to enter reproductive diapause in November, but G2 of other species seemed to reproduce one more

generation, namely the third generation (G3) appearing in December. Therefore, most of the common

drosophilid species will spend three or two generations per year in the Imperial Palace grounds. If the

females appearing in August were G2, such drosophilid species would spend three or four generations in a

year.

Since some drosophilid species migrated or dispersed to highlands in mid-summer, a part of the autumn

population of these species is consisted of individuals migrating from highlands.

Seasonal change of adult age structure of the common drosophilid species collected with sweeping was

shown in Fig. 4. Judging from annual change of adult age structure, G1 of the two species (Sc. pallida and

Sc. elmoi ) appeared in May and June. After July number of specimens of these two species conspicuously

decreased, so that it was not clear whether females having immature ovaries collected in mid-summer were

G1 or G2. However, these two species seemed to produce two more generations during autumn and winter

(the second or third generation appeared in November, and the third or fourth generation was found in

January or February). Therefore, these two species seem to spend three or four generations in a year in the

Imperial Palace grounds. On the other hand, many individuals of Sc. pallida (some individuals of Sc.

elmoi) were collected at highlands in mid-summer. This phenomenon means that these two species disperse

many individuals to highlands in mid-summer.

Scaptomyza graminum seemed to migrate to highlands in summer, because no specimens were collected

in mid-summer. This species bred in the Imperial Palace grounds in winter, and G1 appearing between

February and April seemed to migrate to highlands in early summer. On the other hand, individuals of this

species collected in November seemed to be immigrants from highlands.

Voltinism of other seven species which were common in sweeping collections was not clear, because few

specimens were collected in some period. However, two or three generations will be spent in a year judging

from annual change of adult age structure.

Finally, eight drosophilid photos taken in this survey were shown in Fig. 5.
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Appendix. A revised list of the drosophilid flies recorded in the Imperial Palace grounds.

Six species (Nos. 1, 14, 21, 22, 41 and 57) without Japanese name.

Drosophilidae ����������	
Steganinae �
����������
�	

Steganini �
�����������	
Stegana ����������	

1. Stegana (Steganina) kanmiyai Okada et Sidorenko, 1992

2. S. (S.) scutellata de Meijere, 1911 ���
����������	
Amiota ������	

3. Amiota (Amiota) acuta Okada, 1956 ���������	
4. A. (A.) clavata Okada, 1971 ���������	
5. A. (A.) dispina Okada, 1960 ��������	
6. A. (A.) furcata Okada, 1971 ��������	
7. A. (A.) onchopyga Nishiharu, 1979 ���������	
8. A. (Phortica) magana Okada, 1960 ���� !����	
9. A. (P.) okadai �� !����	

Leucophengini ���"���������	
Leucophenga ���"���������	

10. Leucophenga (Leucophenga.) acutipollinosa Okada, 1987 ���#��"��������	
11. Leuco. (L.) angusta Okada, 1956 �$%��"��������	
12. Leuco. (L.) bellula (Bergroth, 1894) ��!&���"��������	
13. Leuco. (L.) concilia Okada, 1956 �������"��������	
14. L.euco (L.) japonica Sidorenko, 1991

15. Leuco. (L.) maculata (Dufour, 1839) �&���"��������	
16. Leuco. (L.) orientalis Lin et Wheeler, 1972 ��'��"��������	
17. Leuco. (L.) ornata Wheeler, 1959 �
(#��"��������	
18. Leuco. (L.) quadripunctata (de Meijere, 1908) �)�&���"��������	
19. Leuco. (L.) saigusai Okada, 1968 �*�+*��"��������	
20. Leuco. (L.) subpollinosa de Meijere, 1914 �,�+%��"��������	
21. Leuco. (L.) sp. 1

22. Leuco. (L.) sp. 2

Paraleucophenga ��%�"���������	
23. Paraleucophenga invicta (Walker, 1857) ��%�"��������	

Drosophilinae ���������
�	
Microdrosophilini ��������������	

Microdrosophila ��������������	
24. Microdrosophila (Microdrosophila) maculata Okada, 1960 �-�.���������	
25. Micro. (M.) pseudopleurolineata Okada, 1968 �/0�1#���������	
26. Micro. (M.) purpurata Okada, 1956 �������������	
27. Micro. (Oxystyloptera) matsudairai Okada, 1960 ��2%&��������	
28. Micro. (Oxy.) urashimae Okada, 1960 ��!����������	

Hypselothyrini �-#�����������	
Liodrosophila �0 
���������	
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29. Liodrosophila aerea Okada, 1956 ��������	
�	��

Colocasiomyini ��������	
�	���


Nesiodrosophila ������	
�	���

30. Nesiodrosophila delicata Nishiharu, 1981 ��������	
�	��


Dettopsomyini �������	
�	���

Mycodrosophila ������	
�	���


31. Mycodrosophila basalis Okada, 1956 ��� �����	
�	��

32. Myco. erecta Okada, 1968 ����!�����	
�	��

33. Myco. gratiosa (de Meijere, 1911) �� �����	
�	��

34. Myco. palmata Okada, 1956 �"#$�����	
�	��

35. Myco. planipalpis Kang, Lee et Bahng, 1966 �!�%������	
�	��

36. Myco. poecilogastra (Loew, 1874) ��&�����	
�	��


Styloptera ������	
�	���

37. Styloptera nishiharui Okada, 1982 �'�(������	
�	��


Dettopsomyia �������	
�	���

38. Dettopsomyia nigrovittata (Malloch, 1924) �������	
�	��


Paramycodrosophila �)*)��	
�	���

39. Paramycodrosophila nakamurai Okada, 1973 ��!�)*)��	
�	��


Drosophilini ���	
�	���

Collessia ��+,��	
�	���


40. Collessia kirishimana (okada, 1967) �%-�+,��	
�	��

Phorticella �.&#��	
�	���


41. Phorticella (Phorticella) htunmaungi Soe Winn, Toda et Peng, 1990

Chymomyza �(����	
�	���

42. Chymomyza costata (Zetterstedt, 1838) �!�� (����	
�	��

43. Chy. japonica Okada, 1956 ��!�(����	
�	��

44. Chy. obscuroides Okada, 1976 �++� (����	
�	��


Scaptomyza �%-��	
�	���

45. Scaptomyza (Parascaptomyza) elmoi Takada, 1970 �,/,�0�%-��	
�	��

46. Scapto. (Parascapto.) pallida (Zetterstedt, 1847) ��0�%-��	
�	��

47. Scapto. (Scaptomyza) clavata Okada, 1973 ��&1�%-��	
�	��

48. Scapto. (Scapto.) graminum (Fallen, 1823) �/,%-��	
�	��

49. Scapto. (Scapto.) polygonia Okada, 1956 �$2%-��	
�	��


Zaprionus ���3���	
�	���

50. Zaprionus (Aprionus) grandis (Kikkawa et Peng, 1938) �4/� ��	
�	��


Scaptodrosophila �!-��	
�	���

51. Scaptodrosophila coracina Kikkawa et Peng, 1938 �� 5���	
�	��

52. Scaptodro. subtilis Kikkawa et Peng, 1938 �++����	
�	��


Hirtodrosophila �0)��	
�	���

53. Hirtodrosophila elliptosa (Okada, 1974) �(��&��	
�	��

54. Hirto. fascipennis (Okada, 1967) ��&� ��	
�	��

55. Hirto. histrioides (Okada et Kurokawa, 1957) �'��6��	
�	��

56. Hirto. sexvittata (Okada, 1956) �4+
��	
�	��

57. Hirto. ikedai (Toda, 1989)
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58. Hirto. mediohispida (Okada, 1967) ��������	
�	
�
�
59. Hirto. nokogiri (Okada, 1956) ������	
�	
�
�
60. Hirto. nudinokogiri (Okada, 1967) ���������	
�	
�
�
61. Hirto. okadomei (Okada, 1967) ��������	
�	
�
�

Lordiphosa ������	
�	
�
��
62. Lordiphosa acutissima (Okada, 1956) �����	
�	
�
�
63. Lordi. collinella (Okada, 1968) ������	
�	
�
�
64. Lordi. stackelbergi (Duda, 1935) �� ��	
�	
�
�
65. Lordi. tenuicauda (Okada, 1956) �!���	
�	
�
�
66. Lordi. denticeps (Okada et Sasakawa, 1956) �����"��	
�	
�
�
67. Lordi. kurokawai (Okada, 1971) ��#�	
�	
�
�

Drosophila ��	
�	
�
��
68. Drosophila (Sophophora) bifasciata Pomini, 1940 ��$%��	
�	
�
�
69. D. (S.) oshimai Choo et Nakamura, 1973 �!���	
�	
�
�
70. D. (S.) pulchrella Tan, Hsu et Sheng, 1949 ����
�
�	
�	
�
�
71. D. (S.) suzukii (Matsumura, 1934) ��
�
�	
�	
�
�
72. D. (S.) unipectinata (Duda, 1924) ���&��	
�	
�
�
73. D. (S.) lutescens Okada, 1975 �����	
�	
�
�
74. D. (S.) melanogaster Meigen, 1830 ��'��	
�	
�
�
75. D. (S.) simulans Sturtevant, 1919 ��(��	
�	
�
�
76. D. (S.) ficusphila Kikkawa et Peng, 1938 �'#)&�	
�	
�
�
77. D. (S.) bipectinata Duda, 1923 ��$&��	
�	
�
�
78. D. (S.) auraria Peng, 1937 ������	
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�
79. D. (S.) biauraria Bock et Wheeler, 1972 �� �����	
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�
80. D. (S.) rufa Kikkawa et Peng, 1938 �*(%��	
�	
�
�
81. D. (S.) triauraria Bock et Wheeler, 1972 ���+�����	
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�
82. D. (Drosophila) tsigana Burla et Gloor, 1952 ��+%�	
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�
83. D. (D.) lacertosa Okada, 1956 ��,&��	
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�
84. D. (D.) sordidula Kikkawa et Peng, 1938 ���&��	
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�
85. D. (D.) hydei Sturtevant, 1921 ��%��	
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�
86. D. (D.) repletoides Hsu, 1943 �#��	
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�
87. D. (D.) daruma Okada, 1956 ��- �	
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�
88. D. (D.) angularis Okada, 1956 ���.��	
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�
89. D. (D.) brachynephros Okada, 1956 �(�/0��	
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�
�
90. D. (D.) nigromaculata Kikkawa et Peng, 1938 ���.��	
�	
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�
91. D. (D.) unispina Okada, 1956 ��&.��	
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�
92. D. (D.) orientacea Grimaldi, James et Jaenike, 1992 �&1 �	
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�
93. D. (D.) bizonata Kikkawa et Peng, 1938 ��$�,�	
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�
94. D. (D.) sternopleuralis Okada et Kurokawa, 1957 � �$ �	
�	
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�
95. D. (D.) albomicans Duda, 1924 �2��	
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�
96. D. (D.) annulipes Duda, 1924 ��3�+�	
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�
97. D. (D.) curviceps Okada et Kurokawa, 1957 � ���	
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�
98. D. (D.) immigrans Sturtevant, 1921 ����	
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�
�
99. D. (Dorsilopha) busckii Coquillett, 1901 ��	
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