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Abies mariesii Tsuga diversifolia Tsuga diversifolia
No. 4 No. 1 No. 2

Fig. 1 Investigated parts inside of the bark of
the some coniferous trees

*  Biological Institute Faculty Liberal Arts, Shinshu University, Matsumoto, Japan
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HI. 8 & % #

IR TOME /M REH O, RO XS d{fhitiooice 1970E8 Ao+ > 7 €
Ve, AV HDEZEADER1ELTEADHERZ L, EEEXRUSLT (FF 7Y

e Height 0-30 50-130  730-930  1530-1770| . .., number/
Species T | om om cn om /1078
Pseudoscorpionida
Chelifer sp. 2 2 3
Opilionida
Leiobunum sp. 2 2 4 5
Araneida
Sp. 1 5 2 1 20 23 29
Acarida
1. Trombidiidae sp. 2 2 4 5
2. Oribatel sp. i 12 12 15
Diplopoda
Epanerchodus sp. 3 1 4 5
Chilopoda
1. Lithobius sp. 4 3 7 9
2. Escaryus chichibuensis 5 2 7 9
Collembola
Paronellidae sp. 2 17 114 133 168
Hemiptera

1. Aphididae sp.
2. Deltocephalidae sp.

3. Coreidae sp. 2 1 2 5 6

Lepidoptera
Geometridae sp. pupa 1 6 1 8 10

Coleoptera

1. Elateridae sp. 4 4 5

2. Staphylinidae sp. 1 1 2 3

3. Harpalidae sp.

4. Curculionidae sp. 1 1 1
Diptera

1. Chironomidae sp. larva 1 1 2 3

2. Sp. 1 1 1 2
Nematoda 4 3 7 9
Oligochaeta 1 1 1
Total 15 47 162 227 289

diameter diameter

at lower at upper

part of x| part of 45.0x43.0 420x37.0 30.0x27.0 15.0x5.0

the trunk the trunk J |

cm cm :

Surface area () i 0.83 1.98 3.58 1.51

Table 1 The distribution of invertebrates observed with the naked eye,
classified according to the height of each part of the bark of
tree, Tsuga diversifolia No.1, investigated on September 22, 1971
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4140g (d. w.), = 2 v 7 2484g (d. w.)), £ R OHOEEEE, AECBEERINL o
For AATIETD Lo OBERORMNE L L2 LT, 19708 AnfEd 1 & LA ORIE
ATV, HEE EEECIEER{TE- T

(1) & ¥ M

1970, 19714 & LEERE R TEAF v S €Y, 24 Y FCOBBEBILE UTH 2 F
MBI X% L, Lepidoptera larva - adult (MUELhHE » gEAR), Hemiptera 1 (7 9 < 2),
Hemiptera 2 (= =231 ), Hemiptera 3 (7 7 7 %), Hemiptera 4 (# # 4 <), Diptera

T Height 0-50 50-130  730-930 1530-1765 | .| number/
Species L cm i cm cin wota Yalolia
Pseudoscorpionida |
Chelifer sp.
Opilionida
Leiobunum sp. 2 3 5 5
Araneida
Sp. 1 1 5 7 13 12
Acarida
1. Trombidiidae sp. | 1 1 1
2. Oribatei sp. 8 8 7
Diplopoda | 9 9 5
Epanerchodus sp.
Chilopoda
1. Lithobius sp. 3 4 1 7
2. Escaryus chichibuensis 1 1 1
Collembola i
Paronellidae sp. i 2 6 69 77 72
Hemiptera
1. Aphilidae sp- 1 1
2. Deltocephalidae sp. 3 3 3
3. Coreidae sp- 1 5 6 6
Lepidoptera
Geometridae sp. pupa
Coleoptera
1. Elateridae sp- 1 1 1
2. Staphilinidae sp- 1 2 3 3
3. Harpalidae sp. 2 2 2
4. Curculionidae sp.
Diptera
1. Chironomidae sp. larva 1 1 1
2. Sp. 1 1 1 1
Nematoda 2 4 6
Oligochaeta
Total 16 21 102 139 131
diameter diameter
at lower at upper
part of %t part of 64.5x56.5 56.5x49.6 39.8x33.8 150x%5.0
the trunk the trunk
i Ccm
surface araa (1) 1.90 2. 66 4.65 1.47

Table 2 The distribution of invertebrates observed with the naked eye,
classified according to the height of each part of the bark of
the tree, Tsuga diversifolic No.2, investigated on September 21,1971
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larva » adult CR % B &b & - B ®), Coleoptera (= # v #), Orthoptera (E#E ),
Collembola ( F ¥ <), Acarida (£=H8) Dffl, Araneida (7 ®F), Hymenoptera
(B ---%4:0%), Chilopoda (£ v 4 #F), Neuroptera (7 v 4% v wihif) sk bh
2o

B BN TIHIRSES R, 2 A vF e ~av e VA, FPEAVIE, ¥=H, HEHED
7, N IAY, JH A R ORAR BRI

BT, A4 7EY, A0 e LBEHBIL BEALRKRTHS (El2-3)

e Height 0-30 30-130  530-730  930-1025
Species e cm cm cm on

number/
total /1

Pseudoscorpionida
Chelifer sp.
Opilionida
Leiohunum sp. 1 1 3
Araneida
Sp. 1 ‘ 2 2 7
Acarida
1. Trombidiidae sp. 2 9 2 13 42
2. Oribatei sp. 69 9 2 80 260
Diplopoda
Epanerchodus sp.
Chilopoda
1. Lithobius sp.
2. Escaryus chichibuensis 1 1 3
Collembola
Paronellidae sp. 87 180 2 269 874
Hemiptera
1. Aphilidae sp.
2. Deltocephalidae sp.
3. Coreidae sp. 2 1 3 10
Lepidoptera
Geometridae sp. pupa 1 1 2 7
Coleoptera
1. Elateridae sp.
2. Staphilinidae sp. 1 1 3
3. Harpalidae sp. 1 1 3
4. Curculionidae sp.
Diptera
1. Chironomidae sp. larva 1 1
2. Sp. 1 4 4 13
Nematoda 1 1 3
Oligochaeta

Total 170 206 10 386 1244
diameter diameter
at lower at upper
part of x{ part of 18.6x16.5 165x162 119x113 50x05
the trunk the trunk

[%)/1 cim

surface area (1) 0.33 0.82 1.45 0.52

(45
[\
~1
S+
w

W

Table 3 The distribution of invertebrates observed with the naked eye,
classified according to the height of each part of the dark of
the tree, Adies mariesii No.4, investigated on September 21, 1971
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WMo 3 3 X, #E, Diptera 1 (=29 #%H), FEav, Acarida 1 (7 5 =),
Acarida 2 (434 =), #h=xsv, A7 % 7%, Chilopodal (4 > 4% %), Chilopoda
2277, Y ATERFE I RIM, BELCEHE I hic Hemiptera 1 (71 =
%), Hemiptera 2 (=2 = -3 -7), Hemiptera 3 (# £ & <), Coleoptera 1 (= x =),
Coleoptera 2 («.~ & # 7 <), Coleoptera 3 (= 3 A <), Coleoptera 4 (V' % & ),
Diptera 2 (»~=), Araneida (7 & H), Lepidoptera larva (M 4 B 2 EEE I i
D5, BERTRESNILOET 7 £ = LPRRGRTH 5o

(2) HEHHEETOFEHEE

(a) MEGEBEED

A v F €y Ti1970%£ 6 B Hemiptera 1 (7Y =), 8 § i Hemiptera 2 (=
231, 10Ac Lepidoptera larva (WRESIH) 2 TRIEED E — 2 23& &b B,
B 7 I VR 8 UCHIMOMR 2R Lico 1971 CIRFZ LT 1 7 ABhicZ &
SR EVvRYK(PBOmMDENFE -T2l & BENR I Bileh ol bl b, &%
A BETRE & b BRI I o 7e TR TH8HIC Hemiptera 2 (2 234 ) s 0
-7 2B BRIy, VERBUTO 7 @O SREE L RBOERAL b, L
L, ik JES R « Hemiptera 1 (79 =) OB BERFED LRI o0 (M2) 22 v

400

(Aphilidac
fDeltocepha Ill
300 ceph sp.1

100

W A 1571 " -
t 5 6 7 & 9 W il121 2 3 4 5 6 7 5 910112

Fig. 2 Seasonal changes in individual number of invertebrates
in the canopy of Abies mariesii, from May 1970 to
October 1971
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Fig. 3 Seasonal changes in individual number of invertebrates
in the canopy of Tsuga diversifolia, from May 1970 to
October 1971
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Fig. 4

Seasonal changes in individual number of invertebrates

in the canopy of Betula ermanii, from May 1970 to
October 1971
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Fig. 5 Seasonal changes in biomass of invertebrates in the canopy
of Abies mariesii, from May 1970 to October 1971
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Fig. 6 Seasonal changes in biomass of invertebrates in the canopy
of Tsuga diversifolia, from May 1970 to October 1971
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Fig. 7 Seasonal changes in biomass of invertebrates in the canopy
of Betula ermanii. from May 1970 to October 1971
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Summary

An ecological analythis of the structure of iavertebrates
communities in the canopy of the coniferous forest on
Otanomosunctaira Plateau (IBP area) in the Shiga Heights

Toshio YOSHIDA*

1. For the purpose of anlyzing the structure of invertebrates communities
existing in the canopy and in the bark of the coniferous forest, an ecological
survey was carried out from June to October of 1971 in the Otanomosunotaira
Plateau (IBP area) in the Shiga Heights Area of Central Japan.

2. Compared with the survey results obtained in 1970, there was no change
in the faunistic composition in the canopy of the trees of Abies wmariesii, Tsuga
diversifolia and Belula ermanii.

3. Regarding the seasonal changes in the faunistic composition and in the
biomass in the canopy of each tree, the following facts were recongnized :

(1) Compared with the individual numbers and biomass ¢f each tree in

1970, there was generally found a decrease in their numbers in 1971.

There were three reasons for this: (1) budding of the trees set in late June,

(2) there was a hailstorm in August with hailstones as large as ping-pong

balls (#3.5¢m) and, (3) it snowed in November.

(2) The maximum number of Hemiptera 2 (Deltocephalidae sp.) was co-

* Biological Institute Faculty of Liberal Arts, Shinshu University, Matsumoto, Japan



unted in August, and Araneida has increased throughout the year.

The biomass of both Lepidoptera larvae and Araneida occupied more than 80%
of the total in the canopy of Abies mariesii, in 1971. Araneida was dominant
in the spring and Lepidoptera larvae were dominant in autumn. See figures
2 & 5.

(3) Apart from an outbreak of Hemiptera 2 in September 1971, Lepidop-
tera larvae and Araneida were dominant in biomass throughout the year.
The maximum biomass of Lepidoptera larvae was found in June 1971 in the
canopy of Tsuga diversifolia. Individual numbers of Lepidoptera larvae
decreased from spring to autumn in 1971. See Figures 3 & 6.

(4) we have not recongnized the remarkable fluctuation in individual
numbers and in biomass in the canopy of Belula ermanii, in 1971. See Fig-
ures 4 & 7.

4. Total numbers of inverteberates in the bark of the trees, Abies mariesii,
Tsuga diversifolia were 1244/10m and 288/107%, respectively.
In addition to the invertebrates communities in the canopy of Abies mariesii and,
Tsuga diversifolia, some terrestrial and soil invertebrates as Opilionida, Pseudo-
scorpionida, Oribatei, Diplopoda, Nematoda and Oligochaeta were collected. See
Tables 1, 2, 3 and Figure 1.



