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Abstract

A total of 52 bait traps was set up along the Central Cross Island Highway (113k
to 188k) and Provincial Road 14A (31K to 41.5K) since June 2010 to attract hornets
and other social wasps and bees that might pose safety hazard to visitors in Taroko
National Park (TNP). Trapped wasps and other aculeate (stinging wasps and bees)
were collected once every week. Hornets were identified to species level and the rest
specimens were identified to genus level. Collected specimens were cleaned,
mounted, dried and deposited in Insect Collection of TFRI as voucher specimens.
Data collected were deposited in MySQL database and a Morpho metadata was created
for query, editing and viewing of these data. By November 4 of 2010, a total of 3,462
hornets (Vespa spp.), 82 yellow jackets (Vespula spp.), 22 Polishes spp., 436
Parapolybia spp., and 426 bees were collected from 21 rounds of trapping. Among
the 7 hornets species collected, V. velutina was the most abundant species (1,541/
3,462), V. basalis ranked the second (1,222/3,462), followed by V. wilemani (409/
3,462). The highest number of hornets (250) was collected by trap set at 159K.
Traps set from 125K to 129K and from 133K t0149K collected the highest number of
hornets per trap (over 100 hornets per trap). Significantly more hornets were
collected in fall than in summer (P < 0.05). The number of trapped hornets reached
its peak in October. Two V. affinis, a low elevation species which has never appeared
in TNP before, were trapped this year. Four species of hornets, i.e., V. basalis, V.
manderinia, V. velutina and V. wilemani, showed a similar pattern of vertical
distribution to that of 20 years ago while the other 3 species did not. The lower limit
of vertical distribution of V. wilemani appeared to have shifted to a higher elevation.

Key words: National Park, social wasps, hornets, Taroko, Taiwan.
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Total

Subtotal

Jr“‘f\

Vistes sp.

)
(

o

=
i

V. velutina |V. wilemani | Subtotal

V. mandarinia |V. ducalis

V. basalis

V. analis

V. affinis

FEBH:2010.7.2 (F3H %)

16

281

A

88

£Z0

10

)

11

Total

19K

)

1K

147K (missing)
77K (missing)

123K
129K
137K
139K
113K
149K
3K
157K
159K
161K
163K
167K
171K-1

169K
71K

)
153
179K
183K

031K
033K
037K
039K
041K



FE Q201079 (F48 %

Site V. affinis |V. analis |V. basalis |V. mandarinia V. ducalis |V. velutina |V. wilemani | Subtotal Polistes sp. [Apis Subtotal Total
031K 0 0 0 0 0 0 0 0 (0 0 0 0 | l
033K 0 0 0 0 () () () 0 () () () 0 1 1
)35K 0 0 0 0 0 0 0 0 (0 0 0 0 (0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 () 0 0 ] 1
0 0 0 4] () | () () () () 0 8] 1]
0 0 ] 0 0 0 () ] 0 0 0 ] 2
(0 (0 U U () U ] 1 0 0 0 0 () 0
0 0 0 0 0 0 ] ] 2 (0 () 0 (0 2
0 0 0 0 0 2 | 6 ] 0 0 0 0 |
0 0 0 0 () | () | () () () U 2 2
0 0 0 0 (0 0 2 2 0 0 0 0 0 0
(0 0 () 4] () 3 7 10 () () () 0] 2 2
0 0 0 0 0 5 9 14 0 () 0 0 3 3
0 0 V] 4] ¥ 8 9 17 1 (0 (0 0 1 5
(0 (0 U 0 () 3 () 0 0 0 0 3 3
0 0 0 0 0 5 2 7 (0 (0 (0 0 3 3
0 0 0 0 () 3 () 3 8] 8] 8] 0 8] 0
0 0 0 4] () 2 () 2 () () () () () ()
0 0 0 0 () | () () () () 0 8] 1]
(0 0 () 4] () 5 () 5 () () () 0] 2 2
0 0 2 0 0 | 0 () 0 () 0 (0 0
0 0 0 0 0 () | () () () 0 () 0
0 0 0 0 () 2 () 2 () () 0 0 () 0
0 0 0 0 8] 0 () 0 () 0 0 U (0 0
0 0 ] 0 0 0 0 0 0 ] 0 0 |
0 0 0 0 0 | 0 4 4 2 0 0 2
0 0 0 ] () 0 0 () () () () 0 () 1]
0 0 0 0 8] 0 () 0 () 0 () i { 0
0 0 23 0 0 3 0 26 () () 0 0 | l
0 0 0 0 ] 0 0 0 0 0 0 0 0
0 0 0 0 () | () () () | 0 () |
0 0 0 0 0 0 0 0 0 0 | 0 2 3
0 0 0 4] () ] 0 () () () () 0 8] 1]
0 0 0 0 8] 0 () 0 () 0 0 U (0 0
0 () U U 1 U () () 2 22 0 () 24
0 0 0 4] (0 | 0 () () 0 () 3
0 0 0 0 0 0 0 0 (0 (0 | 0 (0 l
0 0 0 0 1 3 0 | () () 2 0 () 2 6
0 0 0 0 () 0 () 0 () () () 0 () 0 0
0 0 0 0 1 0 () 0 0 | 0 8] | 2
0 0 0 0 3 0 () () () 2 0 () 2 5
0 0 0 0 1 0 () 0 0 0 U () 0 |
0 0 0 0 0 0 0 0 (0 (0 | 0 (0 | |
0 0 )7 0 2 55 35 25 5 2 37 0 26 70 195

27



Total

Subtotal

6

Apis

sp. | Podistes sp.

Vespula sp2 | Parapolvbia

spl

Vespula

6

Subtotal

0

(]

e

V. mandarinia |V. ducalis |V. velutina |V. wilemani

V. basalis

16 (#5# &)

V. analis

l.

010.

B2

V. affinis

HE 8

031K
033K
035K
037K
039K
041K
113K
115K
17K

119K

Site
121K

2

7
120K
131K

115

18
36

18

28

6

40

177K

179K

181K
183K

135K
139K
141K
147K
149K
159K
161K
163K

165K
167K

169K
171K
173K
187K

Total

14
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19
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16
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V. basalis |V. mandarinid V. ducalis |V. velutina|V. wilemani

V. analis

031K
035K
037K
039K
041K

115K
17K

119K

p]

Site

1K

125K

27K
129K
131K
135K
137K
139K
41K
143K
145K
147K
149K
51K
153K
155K

STK

|
|

159K

161K

3
5]

175K
177K

179K
81K

185K
187K

165K
Total

167K

L7T1K

163K
169K




Tortal

Subtotal

115

Ay

Folisies sp.

Parapolvbra sp.

-t
=

Vesy

Subtotal

V. wilemani

V. velutina

V. ducalis

V. mandarinia

30

10
180

60

16
30

16

16

10

pI's

30 (%

1.

2 #4:2010.

AP ¥
FE

V. basalis

V. affinis |V. analis

037K
039K
113K
L1OK
129K
133K
139K
149K

151K

Site
153

tal

179K

181K

157K
159K
161K
163K
165K
167K
169K

LTTK
|8TK

183K

10



HE A H:2010.8.6 (H8HAR)

Site V. affinis | V. analis |V. basalis|V. mandarinia |V. ducalis |V. velutina |V, wilemani | Subtotal | | Vespula spl | Polistes sp.| Apis Subtotal Total
031K (0 0 () 0 0 0 0 0 0 0 0 0 (
033K () 0 () 0 0 0 0 0 0 0 0 1] 0 0 (
035K (0 0 () 0 0 0 0 0 0 0 0 0 0 0 (
037K (0 0 () 0 0 0 0 0 0 0 0 0 0 0 (
039K () 0 () 0 0 0 0 0 0 0 0 0 A 4 1
041K () 0 () 0 0 0 0 0 0 0 0 0 0 ()
113K () 0 () 0 0 0 1 1 0 0 0 0 () ()
115K () 0 () 0 0 | 0 1 4] 0 0 0 0 ()
117K 4] 0 () 0 8] 0 0 0 6 0 0 0 | 7 ]
119K () 0 () 0 0 | 7 3 2 4] 0 0 0 2 10
121K () 0 () 0 0 0 | ] 0 0 {] 0 | | :
123K 8 | () 0 0 0 0 ] 2 0 0 0 0 2
125K 8 0 () 0 0 ] 2 3 0 0 0 0 3 3
127K () 0 () 0 0 0 5 5 0 0 () 0 | |
129K () 0 () 0 0 ] 2 3 0 0 () 0 | |
131k () 0 () 0 1] 0 0 (] 0 0 0 0 2 2
133K 0 0 0 0 0 | | 2 0 0 0 0 | |
135K () 0 () 0 1] 0 0 1] 4] 0 0 0 0 ()
TR () 0 4] 0 () | 0 | 0 0 0 0 3 5
39K { 0 () 0 0 0 0 0 4] 0 0 0 0 ()
141K { 0 () 0 0 3 0 3 0 0 0 0 0 0
143K 0 0 0 0 0 | 0 | 0 0 0 0 | |
145K 0 0 () 0 0 0 0 0 0 0 0 0 0 0
147K (missing)
149K (0 0 () 0 0 0 0 0 0 0 0 0 0 0
151K (0 0 2 0 0 | 0 3 0 0 | 0 0 |
153K (0 0 3 0 0 | 0 4 0 0 2 0 0 2
155K (0 0 () 0 0 0 0 0 0 0] 0 0 0 0
157K 0 0 () 0 0 0 0 0 4] 0 0 0 0 0
159K () 0 () 0 0 0 0 0 4] 0 | 4] 0 ]
161K { 0 () 0 0 0 0 0 0 0 0 0 0 ()
() 0 | 0 | 0 0 2 0 0 0 0 0 0
() 0 | 0 0 0 0 ] 4] 0 | 0 0 |
() 0 () 0 1] 0 0] 1] 8] 0 0 0 () 0
0 0 (0 0 2 | 0 3 0 0 | 0 0 |
8 0 () 0 | 0 0 ] () 0 5 0 0 5
() 0 () 0 0 0 0 0 0 0 0 0 | ]
() 0 | () | 0 0 2 0 0 0 0 () 0
0 0 () 0 0 0 0 0 0 0 0 0 0 0 (
{ 0 () 0 0 0 0 0 0 0 0 0 0 0 (
{ 0 () 0 4] 0 0 0] 0 0 | 0 2 3 3
183K { 0 () 0 0 0 0 0 4] 0 0 0 0 0 0
| 85K () 0 () 0 2 0 0 2 4] 0 0 0 0 0 2
187K () 0 () 0 0 0 0 0 4] 0 0 0 0 { 0
Total () | 8 0 7 13 19 18 10 0 12 0 23 15 93

31




A E£9:2010.8. 13 (F9# %)

Site V. affinis |V. analis |V. basalis |V. mandarinia |V. ducalis |V. velutina |V. wilemani | Subtoral pl | Vespuia sp2 . | Folistes sp, | Aprs Subtotal
031K () 0 0 () 0 0 0 0 4] () 0 0 () 0
033K 0 0 0 0 0 0 0 0 0 0 0 0 0 0
035K 0 0 0 0 0 0 0 0 0 0 0 0 0 0
037K 0 0 0 0 0 0 0 0 0 0 0 0 ] 1
039K 0 0 0 () () 0 0 () 0 0 (0 () 8 8
041K 0 0 0 0 0 0 | 1 0 0 0 0 0 0
113K 0 0 0 () () 0 () () 0 0 () () () 0
115K 0 0 0 ( 1] 0 1 1 0 0 0 0 0 0
117K 0 0 0 0 0 0 0 0 0 0 0 ] 5
119K 0 0 0 § 0 8 9 17 0 0 0 0 0 0
121 K(missing)
123K 0 0 0 0 1] 0 0 0 0 0 0 0 0 0
125K 0 0 0 0 0 0 3 5 0 0 0 0 0 0
127K 0 0 0 0 0 0 1 4 0 0 0 0 0 0
129K 0 0 0 0 0 0 3 3 0 0 0 0 0 0
131K 0 0 2 0 0 0 | 3 0 0 0 0 0 0
133K 0 0 0 () () 0 0 0 0 0 4 0 { 0
135K 0 0 0 0 0 0 0 0 0 0 0 0 0 0
137K 0 0 0 0 0 0 0 0 0 0 0 0 ] |
139K 0 0 0 0 0 0 0 0 0 0 0 0 0 0
141K 0 0 0 0 0 2 0 2 0 0 0 0 0 0
143K 0 0 | 0 0 3 0 4 0 0 0 0 0 0
145K 0 0 0 0 0 0 0 0 0 0 0 0 0 0
147K 0 0 0 0 0 1 0 ] 0 0 0 4] 0 0
149K 0 0 0 0 | 1 0 2 0 0 0 0 0 0
151K 0 0 0 () 0 1 0 1 0 0 (0 () () 0
153K 0 0 1 0 0 ] 0 2 0 0 1 0 ] 2
155K 0 0 0 0 0 0 0 0 0 0 0 0 0 0
157K 0 ] 0 () () 0 0 1 0 0 (0 0 () 0
159K 0 0 9 0 0 3 0 12 0 0 ] 0 0 1
161K 0 0 1 § 0 ] 0 2 0 0 0 0 0 0
163K 0 0 0 0 | 0 0 ] 0 0 0 0 0 0
165K 0 0 0 0 0 0 0 0 0 0 0 0 0 0
167K 0 0 0 § 0 2 0 2 0 0 0 0 0 0
169K 4] 0 ] 0 2 0 0 3 0 0 0 0 0 0
171K 0 0 0 0 | 0 0 ] 0 0 4 0 0 4
173K 0 0 0 0 0 ] 0 ] 0 0 ] 0 0 1
15K 0 0 0 0 0 0 0 0 0 0 0 0 0 0
177K 0 0 1 () | 0 0 2 0 0 ] 0 0 |
179K 0 0 0 () 0 0 () () 0 0 () () () 0
181K 0 0 0 0 0 0 0 0 0 0 2 0 0 2
183K 0 0 0 0 0 ] 0 0 0 0 0 0 0
185K 0 0 | 0 0 0 0 0 0 2 0 0 2
187K 0 0 0 0 3 0 0 3 0 0 0 0 0 0
Total 0 ] 17 0 9 25 27 9 0 2 0 2 28
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Total

Subtotal

98

Vespula spl

(]

V. velutind V. wilema| Subtotal

V. ducalis

[}

[}

)

=

L

10:4

5

010.8.20(

2

V. affinis |V. analis |V. basalis|V. mandarinia

7K

03

.

HEBH

E

031K
T
035K
039K

041K

Site

3K
15K
117K
119K

21K
V7K
129K
131K

]

K

137K
139K
141K
143K
145K
147K
149K
151K

/K
159K
161K

165K

163K
167K

169K
171K

173K

177K
179K
181K
183K
187K

Total

33




HE A A 20000 8. 2T(CH L1 =R)

Site V. affinis |V. analis |V. basalis|V. mandarinia |V. ducalis |V. velutina |V. wilemani | Subtotal | | Vespula spl | Vespuia sp2 | Parapolvbra sp. |Polistes sp. | Aprs Subtotal Total
031K 0 0 0] 0 0 () 0] 0 0 0 0 0 ] ]
033K 0 0 0] 0 0 () 4] 0 0 0 0 0 0 0
035K 0 0 0 0 0 0 0 0 0 () 0 0 ] ]
037K 0 0 0 0 0 0 0 0 0 () 0 0 0 ()
(39K 0 0 0 0 0 () 0 0 0 () 0 0 0 ()
041K 0 0 0 0 0 () 0 0 0 () 0 0 0 ()
113K 0 0 0 | U 1 | 3 0 0 () 0 0 ()
115K 0 0 0 2 U 1 | | 0 0 () 0 0 ()
117K 0 0 0 0 U 1 2 3 0 0 () 0 0 ()
119K 0 0 0 0 0 0 1 0 0 0 0 1 1
121K 0 () 0] 0] 4] () 0] 0 0 () 0 4] () ()
123K 0 0 0 0 0 1] 4] 0 0 0 0 0 0 0
125K 0 () | 0 0 0 | 2 0 () 0 0 0 ()
127K 0 0 0 0 0 1 0 ] 0 () 0 0 0 ()
120K 0 0 0 0 0 0 0 0 0 0 0 0 0 0
131K 0 0 0 0 0 1] 0 0 () () 0 () 0 0
133K 0 0 ] 0 0 0 0 0 0 0 0 ] ]
135K 0 0 0 0 0 0 0 0 0 0 0 0 ] ]
137K 0 0 1 0 0 4] 0 ] 0 0 0 0 0 0
139K 0 0 0 0 U 0 0 0 0 0 () 0 0 ()
141K 0 () 0 0 U () 0 0 0 () () 0 0 ()
143K 0 () 0 0 4] 1 0 0 () () 0 0 ()
145K 0 0 0 0 0 | 0 ] 0 () 0 0 0 0
147K 0 0 0] 0 0 () 0] 0 0 0 0 0 0 0
149K 0 0 0] 0 0 () 4] 0 0 0 0 0 0 0
151K 0 () 4] 0] | () 4] ] 0 {) 3 0 0 3
153K 0 0 0 0 0 0 0 0 0 0 | 0 0 |
155K 0 0 0 0 0 ] 0 0 () 0 0 0 ()
157K 0 0 0 0 0 ] 0 0 () 0 0 0 0
159K 0 0 3 ] | ] 4] 6 0 () | 0 0 ]
161K 0 0 0 0 1 2 0 3 0 0 () 0 0 ()
163K 0 0 0 0 | 1 0 2 0 0 | 0 0 1
165K 0 0 0 0 0 0 0 0 0 0 | 0 0 1
167k 0 () 0] 0] 4] () 0] 0 0 () 0 4] () ()
169K 0 () | 0 0 1] 0 0 ] 0 0 0 1
171K 4] () | 0 0 () 0 0 ] 29 0 0 30
173K 0 0 0 0 0 1 0 0 0 4 0 {0 4
175K 0 0 0 0 | 0 0 0 0 | 0 0 ]
177K 0 0 0 0 0 0 0 0 0 0 0 0 0 0
179K 0 0 0 0 0 0 0 0 0 () () 0 0 0
181K 0 0 0 0 0 0 0 0 0 0 0 0 0 0
183K 0 0 0 0 0 4] 0 0 0 0 0 0 0 0
185K 0 0 0 0 U 0 0 0 0 0 () 0 0 ()
187K 0 0 0 0 | 0 0 1 0 0 () 0 0 ()
Total 0 0 8 " 6 13 6 37 0 2 44 0 5 51
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= =

a0 &

B A :2010.9. 10C% 1338 )

Site V. affinis | V. analis |V. basalis|V. mandarinia |V. ducalis|V. velutina |V. wilemani | Subtotal Subtortal Total
031K 0 0 0 0 0 0 0 0) 0 0 0
033K 0 0 0 0 0 0 0] 0 ( 0 0 0
0 0 0 0 0 0 0] 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0) 0 0 0 0 0 0 0
0 0 0 0 0 | 0 1 0 0 0 0 8 8 9
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 1 3 4 0 0 0 0 0 0 4
0 0 0 2 0 0 0] 2 1 0 0 0 0 1 3
0 0 0 0 0 0 1 1 3 0 0 0 0 3 4
0 0 0 0 0 0 ] | l 0 0 0 2 3 4
0 0 0 0 0 2 3 5 0 0 0 4 0 4 9
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 2 6 8 0 0 0 0 0 0 8
1] 0 0 0 0 0 0] 0 1 0 0 0 0 1 1
0 0 0 0 0 0 2 2 0 0 0 0 0 0 2
0 0 0 0 0 0 1 1 0 0 0 0 0 0
0 0 0 0 0 0 0 0) 0 0 0 0 1 l
129-1K 0 0 1 0 0 0 0 | 0 0 0 0 0 0 |
129K 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
130K 0 0 2 0 0 2 0 4 0 0 0 0 0 0 4
131K () () 0 0 () () 0 () 0 v 0 () 0 () ()
133K 0 0 4 0 0 0 0] 4 0 0 0 0 0 0 4
135K 0 0 3 0 0 3 1 / 0 0 0 0 0 0
137K 0 0 0 0 0 0 0 0) 0 0 0 0 0 0 0
139.5K 0 0 9 0 0 3 0 12 0 0 1 0 0 1 13
141K 0 0 0 0 0 5 0 5 0 0 0 0 0 0 3
143K 0 0 2 0 0 5 0 0 0 0 0 0 0
145K (0 0 0 0 0 s} 0 6 0 0 0 0 0 0 6
147K
149K 0 0 0 0 0 6 0 b 0 0 0 0 0 0 6
151K 0 0 9 0 0 4 0 13 0 0 0 0 0 0 13
153K 0 0 0 0 0 1 0 1 0 0 5 0 1 6
155K 0 0 1 0 0 9 0 10 0 0 0 0 0 0 10
157K 0 0 0 1 0 4 0] 5 0 0 0 0 0 0 3
159K 0 0 8 4 0 16 0] 28 0 1 4 0 0 5 33
161K 0 0 1 0 1 9 0] 11 0 0 2 0 0 2 13
163K 0 0 0 1 0 l 0 2 0 0 0 0 0 0 2
165K 0 0 0 0 0 6 0 b 0 0 3 0 0 3 9
167K 0 0 0 0 0 1 0 1 0 0 1 0 0 1 2
169K 0 0 0 0 0 2 0 2 0 0 2 0 0 2 4
170K 0 0 3 0 0 2 0] 5 0 0 1 0 0 1 6
171K 0 0 0 0 2 1 0] 3 0 0 0 0 0 9 12
173K 0 0 0 0 1 3 0 4 0 0 3 0 0 3
175K 0 0 0 0 2 0 0 2 0 0 2 0 0 2 4
177K 0 0 0 0 0 2 0 2 0 0 0 0 0 0 2
179K 0 0 0 0 0 0 0 0 0 0 2 0 0 2 2
181K 0 0 0 0 0 0 0 0 0 0 1 0 0 1 1
183K () () 0 0 1 () 0 1 0 v 0 () 0 0 1
135K 0 0 3 0 1 1 0] 5 0 0 1 0 0 1 6
187K 0 0 0 0 4 0 0 4 0 0 0 0 0 0 4
188K 0 0 0 0 0 0 0 0) 0 0 0 0 0 0 0
Total 0 0 46 8 12 98 18 182 6 1 7 4 12 60 242




PE G 2001009 17CH 145 )

Site V. affinis |V. analis |V, basalis|V. mandavinia |V, ducalis|V._ velutina |V, wilemani | Subtotal | | Vespuds spl | Vespudls sp2 | Parapolvbia sp. [ Polistes s dpis Subtotal Total
031K () 0] 1] () () () () 0 () () () {) () () 1]
033K 0 0l 0 0 0 0 0 0 0 0 0 0 0 0 0
035K () 0] 1] () () () () 0 () () () {) () () 1]
(137 ) () [ ] () () () [1] (] 1] 1] [ () ) 1)
(39K {) {) () {} () 0 () 1] () () () {) () () 1]
041.5K () 0] 1] () () () () 0 () () () {) () () 1]
113K 0 0 0 0 0 0 0 0 0 0 0 0 l | I
114K {) {) () {} () 0 1 1 () () () () 1 1 2
115K () 0] 1] () () 1 2 3 () () () {) 1] {) 3
116K 0 0) 0 0 0 0 2 2 0 0 0 0] 0 0 2
117K {) { () () () 0 2 2 1 () 0 {) () 1 3
119K () 0] 1] () () 1 2 3 () () () {) 1] {) 3
121K 0 0 0 0 0 ] 0 | ] 0 0 0 0 ] 2
122K {) {) () () () 2 2 | () () {) {) () {) |
123K () { [ (} () () () 1] [ () () 1) () { 1]
125-1K 4] 0] 1] () () () 2 2 () () {) () 1] { 2
125K {) () () () () ) )| 2 () () {) () () {) 2
127K {) 0] 4 () () () 2 6 0 () {) {) 1] { H
1 29-1K {) {) 1 () () 4] (] 1 () () {) {) () {) 1
129K () { 1 () () () 1 2 [ () () 1) () 0 2
130K (] 0 { () i [i] 1 | i) i) (0 1] () ) 1
131K 1] 1] () () () () () 1] (] (] 1] [ () {) 1)
133K () { 1 () () 1] 1 2 () () () {) () { 2
135K {) 0] 2 () () () {] 2 () () {) () 1] { 2
137K 0 0| 0 0 0 0 0 [ 0 0 0 0 0 0 0
139.5K () { 5 () () 1 [} i) [ () () {) () { 3]
141K () 0] 1] () () 1 () | () () () {) () () ]
143K 0 0) 2 0 0 3 0 5 0 0 0 0 0 0 5
145K () { 4 1) () 1 () 5 () () {) {) () () 5
147K () 0] ] () () 7 () 3 () () () {) () () b
149k [ () 2 ] () 2 () ! (] 1] 1] [ () ) |
151K () {) () (} () () () 1] () () () {) () () ()
153K 1] () 1] 3 | () () | () () 2 () () 2 b
155K {) {) 1 {) () 0 () 1 () () () {) () () 1
157K () 0] 3 | () 1 () 5 () () () {) () () 5
159K 0 0| 0 0 0 2 0 2 0 0 0 0 ] 3
161K {) {) () {} () 0 () 1] () () () {) () () 1]
163K () 0] 1] () () 1] () 0 () () {) 1] ] ]
165K 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
167K {) { () () () 0 () 1] () () {) {) () { 1]
169K () 0] ] 1 () 1 () 3 () () 2 {) i} 2 5
170K 0 0 0 0 0 0 0 0 0 0 0 0 ] l
171K {) {) 4 () 1 4] (] 5 () () 4] | 4] 12
() 0] 1] () () 2 () 2 () () 2 {) 1] 2 |
{) 0] 1] () 1 )| {] 2 0 () {) { 1] { 2
{) {) () () () 4] (] 1] () () {) {) () {) [1]
() { 1 (} 1 () () 2 () () () {) () 0 2
{) {) () () () 1 (] 1 () () {) {) () {) 1
() { [ () P 1 () 3 [ () () 1) () 0 L]
{) 0] 1] {} 3 () {] 3 () () 2 () 1] 2 5
0 0 i 0 | 0 0 | 0 0 0) 2 3 !
() { () () 2 1] [} 2 () () () {) () { 2
0 0] 33 5 2 30 19 99 2 () 18 | 4 25 124




W& a8 201009, 240 158 )

Site V. affinis |V, analis |V, basalis|V. darinia_|V. ducalis|V. velutina |V, wilemani | Subtotal | | Vespulz spl | Vespula sp2 | Farmpolviia sp. |FPolistes sp. |Apis Subtotal Total
031k 0 () 1] () 0 4] 1] 1] 0 0 { 0 0 0] )
(33K 0 4] 0 i 0 4] 0 0 0 0 0 0 0 0 0
035K {0 () 0 () 0 4] i} i} 0 0 () 0 0 0 0
(37K (0 () 0 () 0 4] 0 1] 0 0 { 0 | | |
039K 0 () () () 0 () () () 0 ] () () 1 1 1
113K 0 0 1] il 0 ] 1] 1 0 0 1] 0 0| 0] 1
114K 0 0 0 1 0 4] 0 1 0 0 0 0 0 0 1
115K {0 () 0 2 0 4] i} 2 0 0 () 0 8 8| 10
116K 0 0] 0 | 0 0] 1 2 1 0) 0 0 0 1 3
117K () () () () () () () () () () () () () () ()
119K

122K 0 i 0 0 0 4] 0 0 0 0 0 0 1 1 1
123K 0 0] 0 0] 0 1 0 1 1 0) 0 0 3 4 5
125-1K 0 0 0 0 0 ] 0 | 0 0 0 0 | 1 2
125K 0 ) 0 () 0 1 2 3 0 0] 0 0 1] 0 3
127K 0 0 1 0 0 1 5 7 0 0 0 0 4 4 11
129-1K {0 () b () 0 2 1 11 2| 0 () 0 0 2 13
120K {0 () 2 () 0 2 1 5 0 0 0 0 1 1 6|
130K 1] () 4] () 0 () 3 3 | 0 { 0 ] | 4
131K 0 0 1 0 0 2 0 3 0 0 0 0 0 0 3
133K 0 0 14 il 0 3 3 20 0 0 1] 0 5 5 25
135K 0 i 3 0 0 3 0 6 0 0 0 0 Y Yl 15
137K 0 0] 1 0] 0 7 1 9 0 0) 0 0 0 0 9)
139.5K {0 () 12 () 0 3 0 15 0 0 0 0 0 0 15
141K 1] () 0 () 0 | 0 1 0 0 { 0 0 0 |
143K 0 0 5 () 0 4] 0 11 0 0 0 0 0 0 11
145K U () ] () 0 17 1] 18 0 0 { 0 2 2 20
147K 0 i 1 0 0 4] 0 1 0 0 0 0 0 0) 1
149K 1] () | () 0 | 0 2 0 0 { 0 0 0 2
151K 0 0 2 0 0 3 0 25 0 0 1 0 0 1 20
153K 0 0 1] il 0 1] 1] 1] 0 0 1] 0 0| 0] 0]
155K 0 i 4 0 0 4 0 8 0 0 0 0 0 0) sl
157K 0 0] 1 | 0 1 0 3 0 0) 0 0 0 0 3
159K {0 () 12 | 1 7 0 21 0 0 1 0 0 | 22
161K 1] () 0 () 0 | 0 1 0 0 1 0 0 | 2
163K 0 () ] () 0 4 0 5 0 0 3 0 0) 3 d
165K 0 0 0 0 0 1 0 1 0 0 9 0 0 9 13
167K 0 0 4 0 0 3 0 7 0 0 1 0 0 1 sl
169k 0 4] 0 i 0 2 0 2 0 0 2 0 0 2 4
170K (0 () 0 () 0 6 0 6 0 0 4 0 0 4 10)
171K 1] () 2 () 1 2 0 5 0 0 3 0 0 3 8
173K 0 () 0 () 0 ] 0 1 0 0 1 0 0) | 2
175K 0 0 2 0 2 4 0 8 0 0 1 0 0 | 9
177K (0 () 0 () 0 ] 0 1 0 0 0 0 0 0 |
179K () () 2 () () () () 2 () () | () () 1 3
151K | | AT | |
183K 0 0 2 0 1 1 0 1 0 0 0 0 0 0 4
185k 0 il 0 0 1 0 0 1 0 0 2 0 0 2 3
187K 0 0] 0 0] 1 0 0 1 0 0 2 0 0 2 3
188K {0 () 0 () 0 4] i} i} 0 0 () 0 0 0 0
Total 0 0] 102 6) 7 96 17 228 5 0) 32 0 36, 73 301




W& A #2010, 10, 1CE 1638 k)

Site V. affinis |V. analis | V. basalis|V. inia |V, ducalis|V. veluting |V, wilemani | Subtotal Vespula spl | Vespula sp2 | Parapolviia sp. |Polistes sp. |Apis Subtotal Total
031K 0 0] 1] 0 0 0 0 0 0 0 0 0 0 0 i}
(133K {) () () () {) () () 0 () () {) 1] () () ()
3 ( { () () { _[]
I -
1 0 0 0 0 1
041.5K 1] 0] 0 () ( 1] 0 0 0 0 0 4] 0 0 0
113K () 0] 1] () () () { 0 0 0 0 4] 0 0 {
114K 1] 0] () 0 {0 | | 2 0 () 0 0 1 | 3
115K 0 0] 1] 0 0 | 1] | 0 1] 0 0 0 0 |
116K () 0] 1] () () () { 0 0 0 0 4] 0 0 {
117K () () [ 1] () () 1 1 () [ { 1] [ { 1
119K 1] 0] { 0 0 | | 2 0 () 0 0 0 0 2
121K {) () () () {) 3 0] 3 () () {) () () () 3
122K () () [ 1] 4] 3 2 5 () [ { 1] [ { 5
123K 0 0] { 0 1] | ( | 0 () 0 0 2 2 3
125-1K {) () 1 () {) 1 1 3 () () {) () () () 3
125K () () {) ()] () {) 1 1 () () {) {) () { 1
127K {) () () () {) {) | 1 () () {) () () () )
129-1K () () 1) 1] () () 10} 20 () [ { 1] [ { 20
129K 1] 0] | () 0 ] ( 2 0 () 0 0 0 0 2
130K () 0] 1] () () () | 1 il 0 0 4] 0 0 |
131K () () 1 () () 1 () 2 () [ { 1] [ { 2
133K 1] 0] 10 () 0 1] | 11 0 () 0 0 | | 12
135K 0 0 6 0) 0 0 0 6 0 0 0 0| 0 0 6
137K 1] 0] ] () 0 ] 0 2 0 0 0 4] 1 1 3
139.5K 1] 0] 11 0] 0 | ( 12 0 () 0 0 | | 13
141K 0 0 ! 0) 0 3 0 4 0 0 0 0| | | 5
143K 1] 0] 15 0 1] &) 1] 21 0 0 0 4] 1 1 22
145K 0 0] | () 0 12 ( 13 0 () 0 0 0 0 13
147K 0 0 17 ) | il 0 25 0 0 0 il 0 0 25
149K 1] 0] 2 () 1] 8 1] 10 0 0 0 4] 1 1 11
151K { () 3 () 1 5 () 9 () () 0 () 0 0 9
153K 1] 0] 0 3 0 0 0 3 0 0 1 4] 1 2 5
155K 0 0] 2 () 0 3 ( 5 0 () 0 0 0 0 5
157K 0 0 0 | 0 1 0 2 0 0 3 0| | | i
159K 1] 0] 0 | 2 10 0 13 0 0 1 4] 2 3 16
161K 1] 0] { 0 1] 3 ( 3 1 0 1 0 0 2 5
163K 0 0 0 0) i 11 0 11 i 0 3 0] 0 3 16
165K 1] 0] 0 () 0 ] 0 1 0 0 1 4] 0 1 2
167K 1] 0] () 0 0 6 0 6 0 () 2 1 0 3 9
169K 0 () ] () 0 2 (0 3 0 0 0 [4] 0 0 3
170K 1] 0] ] () 0 4 0 5 0 0 2 4] 0 2 7
171K 1] 0] 0 0 1] | 0 | () 0 2 1 0 3 4
173K 0 0] ] () 0 3 (0 4 0 0 0 [4] 0 0 4
175K () ] () 0] () 2 4] 2 () () 1 2 4] 3 S
177K 1] () 0 0 1] 3 0 3 () () 0 0 0 0 3
179K, 0 0] () 1] 1] 2 () 2 () () 1 0 0 | 3
181K 1] 0] ] () 0 1] 0 | () 0 2 0 0 2 3
183K 0 0| () () 3 2 () 5 () () 0 1] 1] 0 5
185K 1] 0] 0 () 0 () 0 0 0 0 0 4] 0 0 i}
187K 1 | 2 () 4 1] 0 8 () 0 7 0 0 7 15
188K () () () () 2 () () 2 () () 3 () (] 3 5
Total | | 58 5 13 111 20 239 1 0 i2 4 13 50 289




MEad 2010010, 8CH1TH R)

Site V. affinis | V. analis |V. basalis|V. mandarinia V. ducalis |V, velutina |V, wilemeani | Subtotal Vespula spl | Vespula sp2 |Pampolvbia sp. |Polistes sp. | Apis Subtotal Total
031K [ () 4] ] 4] () 0] () () () {) () (] 1] [
033K 0 1] { 1) () () () 1] 1] () () { () 0 0
ke () () 1) 1] () () ) (] (] 1] 1] 4] ) [1] ()
037K [ [ [t] 1] 4] [} () () () () 1) { [ 1] [
(30K 4] [ {) () [ () M) () () 1] () 0 4] [1] ()
011.5K 0 {) 4] {) 4] () 0] () () () {) () () 1] 0
113K 0 () 4] 1) 4] () () () () () () () () 1) 0
| 14K 0 0 0 0 0 0 0 0 i 0 0 0 0 0 0
115K [ [ [t] 1] 4] 1 ] 1 () i) 1) 0 [ 1] |
116K 0 0 0 0 il | 0 1 1 0 0 0 0 1 2
117K i) 1] 4] 1) 4] () () 4] () () {) () () 1) 0
| 19K 0 0 0 | 0| | 0 2 0 0 0 0 0 0 2
121K 1] () 4] 1] 1 3 { 3 () 0 {) { [) 1) 3
122K 0 1] 4] [} () 3 () 3 i} () {) { | ] 4
123K 0 0 ) 0) 0| 2 0 2 0 0 i 0 0 0 2
125-1K 0 1] 4] 1) 4] () () () () () 0 () () [1) 0
| 25K 0 0 0 0 0| 0 0 0 i 0 0 0 0 0 0
127K 0 0 2 4] () 1 2 5 | 0 { 0 )| 2
129-1K 0 1] 4] () 4] () ] (0 1] () () { () 0 0
129K 0 0 5 0) 0| 2 1 8 i 0 i 0 2 2 10
1 30K [ [ [t] 1] 4] [} 1 1 () () 1) { [ 1] |
131K 0 0 0 0 0| 0 0 0 0 0 0 0 0 0 0
133K 0 () 1 {) 4] () 0] 1 () () {) () () 1] 1
0 () 2 1) 4] () () 2 () () () () () 1) 2
[ () 2 1] 1) 7 { 9 () 0 {) { [) 1) 9
() () 14 () () | 0 15 () ) 1] 0 (] [1] 15
[ {) { {) 4] 1 0] 1 () () {) { () 1] 1
i) 1] 4] 1) () 1 () ] () () {) () () 1) |
() {) 3 1] ) ] i) 4] 1] () [\ ) 8} {) &)
[ () ] 1] 1) 12 { 17 () 0 {) { [) () 17
0 1] ] [} () 2 () 3 () () {) { (] 0 3
0 { 10 ) 0| 1 0 21 0 0 0 0 0 0 21
0 1] ] 5 4] [i] () 12 () () 0 () () [1) 12
0 0 2 0 0 |5 0 |7 0 0 0 0 0 0 17
0 (0 0 5 () 4 0 12 i} 0 ] 0 | 2 14
0 0 | 0 2 11 0 17 0 () ] 0 0 | 18
() () 1) 1] () 3 ) 3 (] 2 1] {) (] 2 5
[ [ 1 {) | 5 () 7 () | 2 { [ 3 10)
0 [ 2 {) 4] 3 1] 5 W] 1] 2 0 i) 2 7
0 () 4] 1) 4] () () () () () 2 () () 2 2
() () 1) 1] () 2 ) 2 () () 1] {) () [1] 2
0 0 3 ) | 5 i] 9 0 1 0 0 1 2 1
0 1] | ) | 4 () 9 () () 2 { (] 2 11
[ {) { {) 4] 1 0] 1 () () {) { () 1] 1
i) 1] 2 1) | 5 () b () () ] ] () 2 10
() [ 1) 1] (1 4] ) () i) 1] 1] ] () 1] ()
[ {) 4] 1] 1) () { () () 0 {) {) (] 1] ()
0 1] 4] [} () 2 () 2 () () ] { (] ] 3
() [} 1] 1] | (] il 1 (] () 1] ) (] 1] 1
0 1] 4] 1) 4] () () () () () 0 () () [1) 0
() [ 1) () 4 () ) 4 () () 1] ) | ] 5
[ () 4] ] 4] () 0] () () () {) () (] 1] [
0 0 64 14 11 118 4 211 2 : 12 ] 7 26 237,




W& 8 20100100 15CF 18 k)

Site V. affinis |V. analis |V. basalis|V. mandarinia |V. ducalis|\V. velutina |V wilemani | Subtotal Vespula sp2 apolvhia sp. |Folistes sp. | Apis Subtotal Total
(31K { 0] () () () () () 1] 0 1] 0 1 | |
0 0 i] 0 { 0 0 0 i 0 0 0 0 il )
() 0) 1] {) () () () () (] () () 0 () 1) ()
037K 1] 0] () () 1] () () () () 0 1] 0 () () 0
(139K () () 1] () () {) () () 4] () 1] 0 1 | 1
041.5K { 0] () () () () () 1] () 0 1] 0 () 4] ()
113K i 0 i] | i 1 0 2 i 0 i 0 1 | 3
114K 4] 0) 1 1 () () () 2 (] () () 0 () ) 2
115K 0 0] () 0) 1] 5 0] 5 (] 0 1] 0 {) 1) 5
| 16k () () 0 () () {) () () 4] [ 0 { {) () ()
117K () () () | () 1 () 2 () () () () () 1] 2
LYK 4] 0) 1 {) () 1 0) 2 1 4] () 0 () 1 3
121K 0 0] () 0) 1] 4 0) 4 {] 0 { 1 1 2 4]
122K () () 0 () () 1 0) 1 4] [ 0 0 {) () |
123K 1] () () () () 3 0 3 () [ () { () 4] 3
125-1K i 0) 0 0 0 0 0 0 0 0 0 0 0 il 0]
125K () 0] 1] () () () () 4] [} [ () 0 () 1] ()
127K i 0 8 0 i | 2 11 0 0 0 0 | | 12
129-1K () () () () 1 0) ] 4] [ 0 { {) () 8
129K { () 28 () () 2 2 32 () () 1] (0 () 1 32
130K i 0 i] 0 i 0 | | 0 0 0 0 0 1] |
131K () 0] 2 () () 1 0] 3 [} [ () 0 () 1] 3
1] 0] 3 0) 1] {] 1 4 (] 0 1] 0 | | 5
{) 0) 4 0) {) 2 0) [&] () 4] () 0 4] () o]
() () 7 () () 3 0] 10 () () 1] (0 () () 10)]
0 0) 14 0 i 2 0 16 0 0 0 0 0 1] 16|
1] 0] 1 0) 1] 1 0] 2 (] 0 1] 0 {) ) 2
1] 0) 8 0) 4] 10 () 18 () 0 0 0 2 2 20
() { 4 () () 3 () 7 (1 () () { () 4] 7
0 0) 9 0) i 9 0 18 0 0 0 0 0 1] 18
() 0] el () () [i] () 15 [} [ () 0 () 1] 15
0 0 13 0 i f 0 19 i 0 0 0 0 0 19
{) 0) 0 3 1 3 0) 7 () 4] () 0 4] ()
() () () | 1] 3 0] 4 () 0 1] 0 () 0} 1
1] () () | () 2 () [i] () 1] ] 1] | 2 g
() () f 1 () 2 () 9 () 2 [ { () 2 11
1] () 1 0] () 2 0) 3 () | 2 0 () 3 H)
() 0) 2 () {) 5 0) 7 () [ 1 0 () | i
() () () () () 2 0] 2 () 0 1] 0 () 1) 2
{ 0) 0 0) ] | 0 2 0 0 0 0 0 1] 2
() () 5 () () 3 () 5 () () () { () 4] 3
() 0) 1 0) 2 3 () 4] () 0 2 0 () 2 i
() | 5 () ] 2 () 4 (1 () [ ] () 1 10)
0 0) 1 0 0 5 0 6 i 0 0 0 0 1] 0|
() () () () () () () () [} 0 [ { () 4] ()
0 0 i] 0 ] 0 0 1 i 0 0 ] 0 0 |
() 0) 0 () () 4] () () () [ () 0 4] {) {)
() () 2 () () 1 0] 3 () 0 1] 0 () 1) 3
0 0) 1 0 0 0 0) | 0 0 | 0 0 | 2
() () 1 () 1 () () 2 () [ [ { () 1) 2
4] () 1] 0) ] )| () 2 () () ] () 1] | 3
() 1 0 () [i] () () 7 () [ () 0 () {)
0 2 144 12 14 98 f 276 1 3 8 ) 9 23 200)




W& a 2010, 10, 21034 198 k)

Site V. affinis |V, analis |V._basalis|V. mandarinia |V, ducalis|V. veluting |V, wilemani | Subtotal | | Vespulz spl | Vespule spd | Paspolviva sp. | Polistes sp. |Apis Subtoral Total
U031k 0 4] 0 () () () () 0 0) 0] 0 0 ] () ()
033K 0 0 0 0] 0 0 i} 0 0] 0 0 0 1 1 |
(135K 0 0 0) 0 0 ] i 0) 0 il i 0 0 i i
037K 0] 0 0) 0 0 0 0 0) 0 0 0 [\ 2 2 2
039K 0 0 0 0] 0 0 0 0 0) 0] 0 0 13 13 13
041.5K 0] i 0) 0 i 0 i 0) 0 0 i 0 0 i i
113K 0 0 0) 0 0 1 i 1 0 0] i i 0 0 1
114K 0 0 0 | 0 1 0 2 0 0] 0 0 1 1 3
115K 0 0 0 3 1] 0 0 3 0] 0 0 0 0] 1] 3
116K 0 4] 0 1 0 3 4] | 0) 0] 0 0 0) 1] 4
LTK 0] 0 0) 0 i 0 i 0) 0 0 i 0 0 0 i
119K 0 0 0) 0 0 2 0 2 1 0] 0 0 0 1 i
121K 0] 0 2 | 0 8 2 13 0 0 0 [\ 0 0 13
122K 0) 0 2 1 0 12 2 17 0 0] i 0 0 0 17
123K 0 0 1 0 0 4 0 5 0 0] i i 0 0 5
125-1K 0] 0 0) 0| 0 3 i 3 0 0 i 0 0 0 3
125K 0 0 | 0 1] 6 1 8 0] 0 0 0 | 1 Y
127K 0 4] 0 () () () () 0 0) 0] 0 0 ] () ()
129-1K 0 U] 42 i () 18 ) 65 2 il 1] 1] () 2 67
129K 0 () 7 0 o 2 () 9) 1 0] i () ) 1 10)
130K 0 0 7 0 0 2 0 9) ) ) i 0 0 i 9
131K 0 0 1 i 1] 1 4] 5 0) 0] 0 0 0) 1] 5
133K 0 i} 2 0] 0 1 0 3 0 0 0 0 0] 1] 3
135K 0 0 5 0 i 4 5 17 0 0] i 0 0 0 17
137K 0] 0 52 0| 0 23 i g} 0 0 i 0 0 0 735
139.5K 0 0 i) 0 0 7 0 13 () ()] 0 0 0] 0 13
141K ) () 29 () () 15 () 44 0) (] () () 0) () 44
145K 0 () 4 () {0 15 () 19 () () { 4] () 1] 19
147K 0 i) 2 () 4] Y 4] 11 0) 0] 0 0 4] () 11
149K 0] i ] 0 i 6 0 7 0 0 i 0 0 i fi
151K 0 i 10 0 0 5 i 15 0 0] 1 0 0 1 16
153K 0 0 0 3 0 5 0 8 0) 0 0 0 3 3 11
155K 0 0 0 0 0 0 0 0 () 0 0 0 0] 0 0
157K 0 0 1 () 1] 1 4] 2 0) (] 1 {0 3 4 4]
159k 0 0 5 3 i) 1 { 9 0) 2 4] 0 0) 2 11
161K 0 0 ] 0 0 3 0 1 0 0 ] 0 0 1 5
163K 0 () | (0 1] 0 {0 1 () () { 4] 6) 6 7
165K 0 0 0 () 1] 1 4] 1 0) 0] 3 0 0) 3 1
167K 0 [i] ] | 4] 3 i) 5 0 (] 4] 0 () 1] 5
169K 0 0 2 0 2 4 0 5 0 0] 2 0 0 2 10
170K 0] 0 2 0| 0 6 i 8 0 0 1 0 0 1 9
171K 0 0 (i) 0 0 7 0 13 () (] 0 0 0] 0 13
173k 0 4] 0 1 1 3 { 5 0) (] 4] 0 0) 1] 5
175K 0 0 2 0 0 4 0 6 0 0 0 0 0 0 G
177K 0 () 0 (0 1] 0 {0 0] () () { 4] 0] 1] {0
179K 0 0 0 0 1 2 4] 3 0) 0] 2 0 0) 2 5
181K 0 i} 5 0] 0 b i) 13 0] 0 6 0 0) 6 19
183K 0 i 0) 0 4 ] i 4 0 il i 0 0 i 4
185K {) () ) 0 1 0 i 1 0 () () () 1 1 2
13

é |
Total | 0] 4 203] 15 16] 190] 15] 452] | 4] 2 13] 0] 3| 56l | s0s]




A& a #2010, 10,2905 2034 %)

Sie V. affinis |V. analis |V. basalis |V darinia_|V. ducalis |V, veluting |V, wilemani | Subtotal | | Vespulz spl | Vespula sp2 | Parapodvbia sp. | Polistes sp. |Apis |Subtotal Toral
031K i} 1] 0 () 0] 4] 0 0) () () () () {) ) 0
033k 4] {) 0 4] () 4] 1) () {) 0 () () [} ) [
] I ) N
037K 1] () 0 1] () () 1] () () 0 () () [} () ()
039k 1] 1] 1 1] { 2 () 3 () 0 () () [} 0] 3
(041.5K i} 1] 0 () 0] 4] 0 0) () () () () {) ) 0
113K 4] 4] 1] 2 () 1 () 3 {) 0 () () [} ) 3
114K 0 i) 0 2 0] 4] [1) 2 4] 0 0 () {) 0 2
115K 0 0 0 0 0 ] 0) | 0 0 0) 0) 0) 0] 1
16K 1] () 0 1] { 4] 0 0 1 0 () () [} 1 1
117K i} 0 0 () 0] 6 0 6) () () () () {) ) 6)
119K 4] {) 0 4] () 3 0 3 {) 0 () () [} ) 3
121K i} 4] 1) 1] 0] 11 0 11 ] 0 () () ) | 12
122K 0 0 0 0 0) 4 0) 4 i 0 0) 0) 0 0| 4
123K i} 1] 0 () 0] 25 0 25 1] 0 () () {) 0 25
125-1K 0 0 0 ] 0] 3 0 3 () 0 0| 0| 1] ) 3
125K i} 0 0 1] 0] i [1) 3 () () () () {) 0 3
127K 1] i} 2 i} 0] i} 1] 2 1] 4] 0| 0| ) 0 2
129-1K 1] () 1 i { ] ] el 1) 0 () () [} 0] Y
129K () () 0 i) 0 3 ) 3 0 0 0 0 1] ) 3
30K 1] 0 2 0 0] 2 1 11 () 0 () () 1] () 11
131K i} 4] 1) 1] 0] () [1) 0 () () () () {) ) 0
133K i 0 11 ] 0] 2 4 17 () 0 0| 0| ] | 18
135K 1] () 22 i { 11 2 35 () 0 () () | 1 36
137K 0 0 2 0 0] 8 0 10)] 0 0 0) 0] 2 2 12
139.5K 0 0 10) ] 0] 10) | 21 () 0 0| 0| 3 3 2
141K i} 4] 18 1] 0] 4 | 28 4] 0 () () 2 2 30
143K 0 0 2 0 0] 5 0 7 () 0 0 0| 0) ) 7
145K () () 2 () () 3 () 5 {) 0 () () ) ) 5
147K 0 0 | 0 0] | 0 2 () 0 0| 0| 1] 0 2
149K 0 0 0 0 0) 7 0) 7 0 0 0) 0 1 1 3
151K 0 0 7 | 0] 4 0 12 () 0 0| 0| 0) 0 12
153K 1] () 1 i 2 Y () 12 () 0 () () [} 0] 12
155K i} 4] 0 1 0] 3 0 4 4] 0 () () {) )
157K 0 0 10) 2 0] 13 0 25 () 0 | 0] 1] | 26
159K i 0 1 2 1 5 0) 9 i 0 0) 0 1 1 10
161K 0 0 7 5 0] 7 0 19 () 0 2 0] 1] 2 21
163K 1] 0 1 i 0) i) 0 10) 4] 0 2 () {) 2 12
165K i} 4] 2 i} 0] 2 0 4 4] 0 2 0] {) 2 6
167K 0 0 2 | 0 b 0 11 () 0 | 0] 1] | 12
169K i ] 29 0 0) 4 0 33 i [¥] 3 1 0 4 37
| 70K 4] () 34 0 | b 0 43 () 0 () | [} | 44
171K 1] 0 27 i 1 12 () 40) 4] 0 0] 0) {) 0] 40
173K () 1] 2 () () 9 1) 11 () 0 () 1 {) | 12
i ] 3 il 0) A 0) 7 0 0 0) 1 0 1 3
1] () 0 4] 0 4] () 1] () 0 () () [} ()] 0
1] 0 6 0 0) 2 ) 3 4] 0 2 () {) 2 10
() 4] 24 () () 13 0 37 4] 0 6 1 1] 7 44
0 0 0 i] 0] 2 0 2 () 0 0| 0| 1] 0 2
i ] 7 0 0) 2 0) g 0 0 0 0) 0) 0) g
1] () 1 4] 1 | () 3 () 0 2 () | 3 ¢
1] 4] 0 0 1 1 1] 2 4] 0 0) 0) | 1 3
Total () 4] 241 16 7 248 10 522 2 0 21 5 13 4] 563




WE AW 201011 4( %218 %)

Site V. affinis |V. analis |V, basalis |V, mandarinia |V, ducalis|]V. velutina |V, wilemani | Subtotal | | Vespuls spl | Vespuls sp2 | Paapolvbia sp. | Polisees sp. |Apis Subtotal Total

U3 1K {) () ] 1) { 1] 1} 0] [ () () {) { () 1]
033K () () 0 {) (0 0 () ) 0 () () 1] 0 () 1)
035K 0 0 0 0| 0 0 0 0) 0 0 0 1] 0 0 0)
037K 0 0) i] 0 i] [\] i 0 i 0 i 0) 0 i 0)
039K 0 0 0 0] 0 0 0 0) 0 0 0 1] 0 0 ()
415K {) () ] {) () 1] 1} 0] () () () {) () () 1]
113K () () 1] {) (0 0 () ) () () () 1] i) () 1)
114K 0 0 0 0] 0 0 0 0) 0 0 0 1] 0 0 ()
115K {) { i) {) 0] 1] {) 0] () () () () 0 () ()
116K 1] () 1] {) (0 0 () ) () () () 1] i) () 1)
117K 0 0 0 0| 0 0 0 0| 0 0 0 il 0 0 )
119K {) { 1 {) 0] 2 () 3 () () () () 0 () 3
121K 0 0 0 () 0 | | 2 () 0] { ) 2 2 |
122K { 0 ] 0 ] 0 { ) i 0 i 1] 0 i )
123K { () 1] () () | () | () () {) 1] [ () |
125-1K () () (0 1) () 1 1} | 1] () () {) 0 1] ]
125K 0 0 0 0| 0 0 0 0) 0 0 0 0) 0 0 0)
127K {) () () () () 0 () () () () () () () () 1]
120-1K 0 0 0 0| 0 0 0 0) 0 0 0 0) 0 0 0)
| 29K {) () () () () 1 () | () () {) () () () 1
130K [ () () 1] { 1] {} 1] 4] () () 1] 0 () 1]
131K 0] 0 0 () 0 0 1] ) () 0] 1] () 0) 1] 0
133K {) () 1 () () 1 () 2 () () {) () () () 2
135K 0 0) 2 0) 0 1 i 3 0 0) 0 0) 0 0 3
137K 0] 0 0 () 0 0 1] ) () 0] 1] () 0) 1] 0
139,5K 4] 0 2 1] 0 2 1] | () 0] 0 4] 0 0 |
141K {) () ] 1) { 1 1} | [ () () {) { () ]
143K () () 1] {) (0 2 () () () () 1] i) () 2
145K 0 0 0 0] 0 7 0 7 0 0 0 0) 1 | 8
147K {) { 1] {) 0] 2 1) 2 () { () () [ () 2
149K 1] () 1] {) (0 2 () 2 () () () 1] i) () 2
151K 0 0 0 0) 0 1 i | 0 0 0 () 0 i ]
153K {) () () {) () 2 {) 2 () () () () () () 2
135K () 0 0 | 0 2 () 3 () 0 1] {) 0 1] 3
157K 0 0 1 | 0 3 () 5 1] 0 1 ) 1 2
159K 1] () 2 {) (0 6 1) ¥ () () () 1] i) () hud
161K 0 0] 2 | 0 3 4] 6| 0 | 5 0 0 [ 12
163K [V { 11 | 0 b () 15 () () 2 () 0 2 20
165K 0 0 i] 0) i] 3 0 3 i 0 3 0) 0 3 0
167K 4] 0 ] ) ] 8 () 8 i 0 4 ) 0 4 12
169K [\ () 1] () () | () | i () 1 () 1 2 [
170K 0 0 2 () 0 2 () 4 () 0] 2 | 0 3 7
171K 0 0] 6 0] 1 3 1] 10 i} 0] | | 0) 2 12
173K 0 0 3 0) 0 9 0 12 0 0) | 0) 0 1 13
175K [ () 1 1] () 2 {} 3 (] () 3 1] 0 3 6
177K 0] 0 0 () 0 0 1] ) () 0] 1] () 0) 1] 0
179K 0 0 0 0) 0 0 0 0) 0 0 0 1] 0 0 1]
181K {0 0) i) () 1] 5 () 11 () () 7 4] 0 18
183K 0 0) 2 () 0 2 0 | i} 0] 4 0 0) 4 8
185K {) ] 4 {) 1 0 () 5 () ] 2 1 0 3 i
187K (1] () 0 () 1 ] {} 2 () () 3 1] 0) 3 5
188K 0 0 0 0] 0 0 0 0) 0 0 0 1] 0 0 ()
Total (1] 0 46 | 3 89 1 143 0 1 39 3 S i) 191




Mgk s p 1989 # 7 % 22 p4=F 1990 # 3 % 31 P A RS A(188K-113K)k 46 BiE 51 £ 0 Bt
3l B L ekt B ehgr 8 i o

thEhi ¥ V. affinis V. analis V. basalis V. mandarinia V. ducalis V. velutina V. wilemani Total

113k 0 0 0 0 0 2 29 31
114k 0 0 2 0 0 6 37 45
115k 0 0 0 0 0 9 36 45
116k 0 0 0 0 0 9 15 24
117k 0 0 1 0 0 14 8 23
118k 0 0 4 1 0 10 44 59
121k 0 0 0 0 0 5 9 14
122k 0 0 2 0 0 18 25 45
123k 0 0 0 0 0 1 6 7
125k 0 1 0 0 0 42 174 217
125-1k 0 0 0 0 0 3 14 17
127k 0 0 0 0 1 42 50 93
129k 0 0 4 0 0 58 16 78
129-1k 0 1 1 0 0 3 1 6
130k 0 0 3 1 0 21 17 42
131k 0 0 8 0 0 30 19 57
133k 0 0 3 8 0 60 115 186
135k 0 0 6 0 0 52 33 91
137k 0 0 7 0 0 44 5 56
139.5k 0 0 12 0 0 33 3 43
141k 0 0 0 0 0 62 2 64
143k 0 4 2 0 1 35 1 43
145k 0 0 0 0 1 19 0 20
147k 0 10 0 1 3 16 0 30
149k 0 2 2 3 4 96 0 107
151k 0 16 1 0 0 37 1 55
153k 0 S 67 14 7 86 0 179
155k 0 30 27 36 4 46 4 147
157k 0 7 3 21 7 20 0 58
159 0 3 3 36 6 37 0 85
161k 0 1 0 20 5 16 0 42
163k 0 1 S 17 10 15 0 43
165k 0 0 1 0 2 28 0 31
167k 0 2 2 2 20 0 33
169k 0 0 2 1 5 12 0 20
170k 0 1 2 3 9 11 0 26
171k 0 1 10 1 6 38 0 56
173k 0 0 2 0 0 19 0 21
175k 0 1 29 0 5 53 0 88
177k 0 0 3 0 3 3 0

179% 0 0 0 0 0 0 0 0
181k 0 0 3 0 0 8 0 11
183k 0 0 0 0 0 33 0 33
185k 0 0 2 0 0 3 0 5
187k 0 0 0 0 0 0 0 0
188k 0 0 1 1 2 3 0 7
Total 0 36 220 171 83 1178 664 2402
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