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Depositional Facies and Their Paleogeographic Implications
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Abstract

Fourteen depositional facies and five facies associations are recognized in the Iwaki and Asagai
Formations, Shiramizu Group from Sekimoto to Isohara, Kitaibaraki City, Ibaraki Prefecture. Judging
from their distribution and successions, the following sedimentary environments are inferred: estuary
with marsh to inner bay and sandy river for the Iwaki Formation, and upper to lower shoreface and
inner shelf for the Asagai Formation. The Iwaki Formation forms two cycles composed of estuary
to inner bay facies and sandy fluvial faices in upward sequence. The Asagai Formation shows a
transgressive trend from lower shoreface to inner shelf facies. The Iwaki Formation in the
Kitaibaraki area seems to have been formed by two transgressive-regressive cycles reflecting two
relative sea-level changes on a bay-like depression separated by two topographic heights of the
northern and southern ends of the area. Afterward the Asagai Formation was widely deposited by a
transgression associated with a large-scale relative sea-level rise.

Key words: Shiramizu Group, Iwaki Formation, Asagai Formation, depositional facies, relative sea-
level change, Oligocene.
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Fig. 2. Characteristics of depositional facies and facies associations of the Iwaki and Asagai Formations,

Shiramizu Group in the Kitaibaraki area.
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FEHE LR S & Crassostrea sp. DT 5.
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3. RELELSE R LWEICH I BIMTEED T

SRR CHE e L 723EREHIA &, BE R IC BT S
HERGHLAR A & ORI % L5 729012, # FHbE T o
BAESR  (1K05) 12V - FER] (1954) Oikaeisikod i
(06) AWM L7zbDHHT THL. )l - FARRKT
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W ZEERIET A, OF D, AEHRE O 2L
B ClE K D7 L sA & marine incarsion 12 X 5 %8 %
SN, WA L2 b0t EZ 55,

HREDET
Lo HKERAEE B X CERHEIZBIT 5 HEE
. HEFRHAMHO A2 5, g S L HEMBIR DL E
ERESHICHC 2 EATE S (M), AMEE L&
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Plate and Explanation

(1 plate)



ik 1 (Plate 1)

L AE T CBIS S NERE DOV Ma GEREH 2) LA (HERRAH 1) 205 7 23K H
FAHE 20 PAICE R 20 - AT 27 ) —HAHOMA S GERH 7). AMfE TET
IHERRAHLAA C FIZ B ARAET 2 Z 3%, dbmiBARITE L7 B Ob— 1 b).

. Salt marsh facies association composed of carbonaceous siltstone (facies 2: F2) and coal (F1),
and inner bay to estuary facies association composed of fine sandstone (F7), the lower part
of the Iwaki Formation. Facies association C is often included within facies association B.
Fujigaoka, Sekimoto, Kitaibaraki City (route b).

. AUE LA CBISE S A BRI IAHA] ORI S HEREAH 4) . BAUREN Fr 72 & D i W A3
JBEAZIEWML, 74—ty b EHRL TV, AWBEAERTIOL ) ZREREH, M
FFILCRONL, JFWHTEARNE L7 2 Ov— b o).

. Fine sandstone of sandy fluvial facies association observed in the upper part of the Iwaki
Formation (Facies 4). Coaly plant remains form forset lamina often observed in the Iwaki
Formation. Fujigaoka, Sekimoto, Kitaibaraki City (route c).

. EWRE EE TS SN NE - T AT 27 ) — RO IR S (HEREAR ). AHE %
WV INEDRY Y NNV A TR ARSI F/ANEE Ov— b d).

. Muddy fine sandstone of inner bay to estuary facies association observed in the upper part of

the Iwaki Formation. Carbonaceous siltstone lamina form mud drapes. Kamiotsuda, Hanakawa,
Kitaibaraki City (route d).

. BE T CEGE S R TR o Aok ib s (IR 5). b T 7 IR B (Y
Im) A5EET 5. LKA E L+ Ov—F o).

. Medium sandstone of sandy fluvial facies (facies 5) observed in the middle parts of the Iwaki
Formation. Trough cross-stratification 1 m in wave length is developed. Fujigaoka, Sekimoto,
Kitaibaraki City (route c).

L AT SN AE - T AT 27 ) — M D Crassostrea sp. %% (HEFEAH 10). &
FOMEDL C —BIFELLESEE RS T2 L) ICRZ 2, ZOE O MIRIL R I
FATICENTBY, #FEAKRIEILEVERIN TS L) THD. BHEFD L6 O
5. TR E Ly Ov—Fb).

Crassostrea shell beds (facies 10) observed in the inner bay to estuary facies association, the
middle part of the Iwaki Formation. Some articulated individuals show living position, but
others are accumulated parallel to the bedding plane, suggesting some breakage by tidal
currents. Oblique view of the bedding plane. Fujigaoka, Sekimoto, Kitaibaraki City (route b’).

AWE T TR S NINE - T AT 2 7 ) —HAHO MR G GHEFREAT 7). JROEEZ £
OFRAEEDSEAEL TS, WE - T AF 27 — B FIIE 2 D &9 BB RAERD
ZARONG, BHIEZIZE LA S O, ALXMITEARNT AL Ov— b b).

Muddy fine sandstone (facies 7) of inner bay to estuary facies association observed in the
lower part of the Iwaki Formation. Burrows with mud lining are scattered on a bedding
plane. This type of burrow is common in this facies association. Overhead view of the
bedding plane. Sekimoto-kami, Sekimoto, Kitaibaraki City (route b).

CERHE TR OB S BRSNEA o ey s GEREAT 12). BIAEIR (B 2em, &S
1Sem L L) 2SRAET 5. BH$ CFMTIE b7 7R (RS 10 om) 2358E T
5. B 5 O, ALTIRTBEAITEA L Ob— 1 a).

. Medium sandstone (faices 12) of upper shoreface facies association in the lower part of the

Asagai Formation. Vertical burrows 2 cm in diameter and more than 15cm in length are
scattered. Trough cross-stratification 10 cm in wave length is developed below this horizon.
Cross view of the bedding plane. Sekimoto-kami, Sekimoto, Kitaibaraki City (route a).

R E R T CEEE S vz B NEA ORI S GEREAH 13). B WAERERLE Y = —
7y TNHRZ L. AEFBEHBEAITEE Ov— b b).

. Very fine sandstone (facies 13) of upper shoreface facies association observed in the lower
Asagai Formation. Conspicuous bioturbation and wave ripples are observable. Fukuda,
Sekimoto, Kitaibaraki City (route b).
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External Morphology of Nymphal Stages
of Allochthonius tamurai Sakayori, 1999
(Pseudoscorpionida: Chthoniidae)
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Abstract

Postembryonic stages of Allochthonius tamurai, a Japanese soil-dwelling pseudoscorpion, are
morphologically described with an emphasis on chaetotaxy. The measurements of various body parts
of each stage are also given. Based on these results, specimens of A. tamurai can be easily
identified at all nymphal stages as well as the adult stage.

Key words: Pseudoscorpion, Allochthonius tamurai, postembryonic development.

Introduction

Some soil-dwelling pseudoscorpion species
that belong to the same genus are often found
even in soil samples brought from the same
field. It is, therefore, very important for exact
identification at the specific level to study their
postembryonic development, as mentioned previ-
ously (Sakayori, 2002).

This paper describes the external morphology
of all nymphal stages of Allochthonius tamurai
(family Chthoniidae), with emphasis on chaetotaxy,
on the basis of specimens collected from Mt.
Tsukuba, Ibaraki Prefecture, central Japan. This
species was described by Sakayori (1999) based
on specimens collected from the same locality.
The postembryonic development of Japanese
pseudoscorpions has so far been studied in
only two soil-dwelling species, i.e., Microbisium
pyvgmaeum (Ellingsen, 1907) and Tyrannochthonius
Jjaponicus (Ellingsen, 1907) (Sakayori, 1989, 2002).

Measurements were performed following the
notes of Chamberlin (1931). All the slide
preparations used here will be deposited in the
author’s collection.

Descriptions of nymphal stages

1. Protonymph:

Carapace (Fig. 1): subquadrate, somewhat
longer than broad; epistomal process absent; with
two pairs of eyes; carapacal chaetotaxy 4-4-2-2-
2,14,

Coxal area (Fig.4): Tip of manducatory
process with two setae, one long and the other
short. Coxal spines present only on coxae I,
consisting of a tubercle expanded terminally into
a spray of two tridentate blades, in each blade
central spine distinctly spatulate (Fig. 6). Coxal
chaetotaxy generally 2-2-1:cs-1-0:0-1:0-1:0-1. Bisetose,
intercoxal tubercle present.

Abdomen: Ovate; surface of tergites and
sternites essentially smooth; pleural membrane
covered with exceedingly fine papillae. Tergal
and sternal chaetotaxy generally 2:2:4:4:4:4:4:4:2:
2:2:0, 2:0:2:4:4:4:4:4:4:0:2.

Chelicera (Fig. 2): Distinctly shorter than
carapace; palm of chelicera with four setae of
which a minute one is located laterally. Galeal
seta absent on movable finger; palm nearly
smooth. Fixed finger with two or four conspicuous
marginal teeth; movable finger with about nine
to twelve fine denticulations. Flagellum compris-

* Shimotsuma Daini Senior High School, 347-8 Shimotsuma-otsu, Shimotsuma 304-0067, Japan.
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ing a series of five plumose blades of which a
posterior one is small (Fig. 3).

Pedipalp: Slender as shown in Figs. 5a and
5b. Trochanter 1.31-1.55, femur 3.40-3.75, tibia
1.64-1.83 times as long as broad. Trichobothria
as shown in Fig. 5a; fixed finger with three and
movable finger with 1. Fixed finger of chela
with eight to eleven teeth along inner margin
and movable finger with eight to eleven teeth.

Legs I and IV: As shown in Figs. 7 and 8,
respectively. Leg IV with a long tactile seta on
both metatarsus and telotarsus.

Measurements (mm) were made for various
body parts together with ratios between pairs of
some selected parts given in Table 1.

2. Deutonymph:

Carapace (Fig. 9): subquadrate, somewhat longer
than broad, slightly narrowed posteriorly; epistomal
process absent; with two pairs of eyes; carapacal
chaetotaxy 6-4-2-2-4,18.

Coxal area (Fig. 12): Tip of manducatory
process with a long and a short setac. Coxal
spines present only on coxae I, consisting of a
tubercle expanded terminally into a spray of three
tridentate blades, in each blade central spine
distinctly spatulate (Fig. 14). Coxal chaetotaxy
generally 2-2-1:cs-2-0:2-1:1-2:1-2. Bisetose, inter-
coxal tubercle present.

Abdomen: Ovate; surface of tergites and
sternites essentially smooth; pleural membrane
covered with exceedingly fine papillae. Tergal
and sternal chaetotaxy generally 4:4:5:6:6:7:7:7:5:
2:2:0, 2:4:6:7:7:7:7:7:5:0:2, including long setae
and microsetae, respectively.

Chelicera (Fig. 10): Distinctly shorter than
carapace; palm of chelicera with four setaec of
which a minute one is located laterally. A galeal
seta located on middle of movable finger; palm
nearly smooth, but basal part with squamous
sculpture. Fixed finger with three or four
conspicuous marginal teeth; movable finger with
eleven to 13 fine denticulations. Flagellum
comprising a series of seven plumose blades, of
which a posterior one is small (Fig. 11).

Pedipalp: Slender as shown in Figs. 13a and
13b. Trochanter 1.41-1.64, femur 3.67-4.06, tibia
1.70-1.94 times as long as broad. Trichobothria
as shown in Fig. 13a; fixed finger with six and
movable finger with two. In addition, near tip of

fixed finger two special sensory hairs present.
Fixed finger of chela with eleven to 13 teeth
along inner margin and movable finger with nine
to twelve teeth.

Legs I and IV: As shown in Figs. 15 and
16, respectively. Leg IV with a long tactile seta
on both metatarsus and telotarsus.

Measurements (mm) were made for various
body parts together with ratios between pairs of
some selected parts given in Table 1.

3. Tritonymph:

Carapace (Fig. 17): subquadrate, somewhat
longer than broad, slightly narrowed posteriorly;
epistomal process absent; with two pairs of eyes;
chaetotaxy 8-4-4-2-4,22, but occasionally lacking
one or two setae on anterior and median rows.
Coxal area (Fig. 20): Tip of manducatory process
with two setac, one long and the other short.
Coxal spines present only on coxae I, consisting
of a tubercle expanded terminally into a spray of
four to six tridentate blades, in each Dblade
central spine distinctly spatulate (Fig. 22). Coxal
chaetotaxy generally 2-2-1:cs-3-0:3-1:2-3:2-3. Bise-
tose, intercoxal tubercle present.

Abdomen: Ovate; surface of tergites and
sternites essentially smooth; pleural membrane
covered with exceedingly fine papillae. Tergal
and sternal chaetotaxy generally 4:4:6:7:7:8:10:10:
9:5:2:0, 2/2:10:12:12:12:12:12:12:8:0:2, including
long setac and microsetae, respectively. Occasionally
one or two setae increasing or decreasing on
tergites 1l to X and sternites IV to X, respectively.

Chelicera (Fig. 18): Distinctly shorter than
carapace; palm of chelicera with five setac of
which a minute one is located laterally. A galeal
seta located on middle of movable finger; palm
nearly smooth, but basal part with squamous
sculpture. Fixed finger with four or five
conspicuous marginal teeth; movable finger with
15 to 18 fine denticulations. Flagellum compris-
ing a series of nine plumose blades of which a
posterior one is small (Fig. 19).

Pedipalp: Slender as shown in Figs. 21a and
21b. Trochanter 1.52-1.76, femur 4.00-4.61, tibia
1.88-2.00 times as long as broad. Trichobothria
as shown in Fig. 21a; fixed finger with seven
and movable finger with three. In addition, near
tip of fixed finger two special sensory hairs
present. Fixed finger of chela with 13-15 teeth
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Figs. 1-8. Protonymph of Allochthonius tamurai Sakayori, 1999. 1: carapace. 2: chelicera (serrulac omitted). 3:

flagellum. 4: coxal area. 5: pedipalp; a, chela; b, other segments. 6: coxal spine. 7: leg I. 8: leg IV. Scale lines
= 0.l mm for Figs. 1, 2, 4, 5, 7, 8 and 0.0l mm for Figs. 3, 6.
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Figs. 9-16. Deutonymph of Allochthonius tamurai Sakayori, 1999. 9: carapace. 10: chelicera (serrulae omitted).

11: flagellum. 12: coxal area. 13 pedipalp; a, chela; b, other segments. 14: coxal spine. 15: leg I. 16: leg IV.
Scale lines = 0.1 mm for Figs. 9, 10, 12, 13, 15, 16 and 0.0l mm for Figs. 11, 14.
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Figs. 17-24. Tritonymph of Allochthonius tamurai Sakayori, 1999. 17: carapace. 18: chelicera (serrulac omitted).

19: flagellum. 20: coxal area. 21: pedipalp; a, chela; b, other segments. 22: coxal spine. 23: leg 1. 24: leg IV.
Scale lines = 0.1 mm for Figs. 17, 18, 20, 21, 23, 24 and 0.01 mm for Figs. 19, 22.
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Table 1. Measurements (mm) of various body parts at all developmental stages of Allochthonius tamurai
together with some selected ratios (L: length, B: breadth, D: depth).

protonymph deutonymph tritonymph adult (") adult (%)
Body L 0.624-0.712 0.768-0.960 1.128-1.240 1.290-1.640 1.380-1.660
Carapace L 0.225-0.245 0.237-0.264 0.328-0.376 0.316-0.343 0.343-0.375
anterior B 0.197-0.225 0.225-0.257 0.312-0.360 0.324-0.352 0.367-0.403

Pedipalp
Chela total L 0.320-0.351 0.430-0.454 0.608-0.704 0.680-0.744 0.752-0.800
L of palm 0.103-0.114 0.126-0.146 0.180-0.208 0.208-0.244 0.252-0.264
L of movable finger 0.201-0.233 0.261-0.292 0.392-0.440 0.456-0.520 0.512-0.561
B of palm 0.081-0.093 0.099-0.107 0.140-0.168 0.141-0.174 0.195-0.223
D of palm 0.083-0.099 0.101-0.114 0.140-0.170 0.148-0.176 0.200-0.224
Tibia L 0.102-0.110 0.122-0.138 0.170-0.201 0.193-0.221 0.219-0.237
B 0.057-0.065 0.067-0.079 0.087-0.103 0.093-0.114 0.105-0.113
ratio L/B 1.64-1.83 1.70-1.94 1.88-2.00 1.83-2.25 2.07-2.22
Femur L 0.186-0.210 0.261-0.280 0.387-0.442 0.448-0.499 0.520-0.545
B 0.053-0.059 0.067-0.071 0.091-0.105 0.093-0.107 0.107-0.116
ratio L/B 3.40-3.75 3.67-4.06 4.00-4.61 4.74-5.08 4.64-4.74
Trochanter L 0.094-0.102 0.112-0.126 0.150-0.178 0.152-0.178 0.170-0.193
B 0.061-0.077 0.071-0.087 0.099-0.107 0.095-0.114 0.107-0.118
ratio L/B 1.31-1.55 1.41-1.64 1.52-1.76 1.50-1.71 1.59-1.69
Chelicera total L 0.147-0.167 0.186-0.205 0.257-0.304 0.264-0.296 0.308-0.316
B 0.084-0.098 0.099-0.118 0.142-0.166 0.138-0.174 0.180-0.193
L of movable finger 0.084-0.106 0.103-0.122 0.146-0.178 0.162-0.186 0.193-0.205

Leg I

Basifemur L 0.100-0.108 0.138-0.150 0.205-0.237 0.245-0.296 0.261-0.292
B 0.043-0.049 0.043-0.059 0.059-0.065 0.057-0.065 0.063-0.071
Telofemur L 0.059-0.067 0.083-0.111 0.130-0.154 0.158-0.178 0.170-0.189
B 0.043-0.049 0.039-0.055 0.054-0.060 0.051-0.067 0.055-0.067
Tibia L 0.057-0.063 0.079-0.083 0.111-0.130 0.142-0.154 0.154-0.166
B 0.039-0.045 0.036-0.047 0.043-0.053 0.041-0.049 0.047-0.057
Miotarsus L 0.130-0.143 0.170-0.178 0.233-0.268 0.276-0.312 0.292-0.308
B 0.036-0.039 0.034-0.041 0.036-0.047 0.036-0.043 0.038-0.043

Leg IV
Basifemur L 0.065-0.077 0.091-0.101 0.138-0.154 0.138-0.189 0.170-0.197
B 0.072-0.086 0.091-0.109 0.126-0.142 0.134-0.156 0.146-0.166
Telofemur L 0.102-0.114 0.146-0.158 0.217-0.249 0.261-0.300 0.276-0.308
B 0.066-0.077 0.081-0.099 0.107-0.130 0.122-0.134 0.130-0.154
Tibia L 0.118-0.130 0.162-0.170 0.241-0.280 0.300-0.339 0.306-0.351
B 0.051-0.059 0.051-0.069 0.059-0.075 0.063-0.075 0.071-0.083
Metatarsus L 0.057-0.063 0.075-0.081 0.107-0.128 0.138-0.162 0.146-0.160
B 0.039-0.045 0.039-0.051 0.051-0.063 0.047-0.053 0.053-0.059
Telotarsus L 0.137-0.155 0.178-0.189 0.257-0.284 0.300-0.332 0.296-0.332
B 0.031-0.039 0.032-0.041 0.039-0.047 0.036-0.038 0.038-0.043
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Table 2. Chactotaxy of various body parts and the number of chelal teeth in all nymphal stages as well as adult
of Allochthonius tamurai. The figures in braces show the range.

protonymphs deutonymphs tritonymphs adults
carapace anterior row 4 6 8{6-8} 8{8-10}
ocular row 4 4 4 4{4-5}
median row 2 2 4{3-4} 4{4-5}
intermedian row 2 2 2 2
posterior row 2 4 4 4
totaln umber 14 18 22{20-22} 22{22-24}
manducatory process and maxilla 2-2-1 2-2-1 2-2-1 2-2-1
coxa I cs-1-0 cs-2-0 cs-3-0{0-1} cs-3{2-4}-1{0-2}
I 0-1 2-1 3-1{1-2} 3{2-3}-2{2-3}
I 0-1 1-2 2-3 3{2-3}-3
v 0-1 1-2 2-3 3{2-3}-3{3-4}
tergite | 2 4 4 4{3-4}
I 2 4{3-4} 4{4-5} 4{4-6}
I 4{3-4} 5{4-6} 6{6-7} 7{6-7}
v 4 6{5-6} 7{6-8} 8{6-8}
\% 4 6 7{6-8} 8{7-10}
VI 4 7{6-7} 8{8-9} 9{9-11}
VII 4 7 10{9-11} 9{9-11}
VIII 4 7 10{8-12} 10{10-11}
IX 2 5 9{7-10} 9{7-10}
X 2 2{2-3} 5{4-5} 7{5-8}
XI 2{2-3} 2 2 2
XII 0 0 0 0
sternite 11 2 2 2/2{2-3} d 2/4{3-4}/2
% 6{6-7}/4{3-6}
111 0 4{3-5} 10{9-14} & 9{7-10}-9{7-9}/15{14-19}
% 20{18-21}
v 2 6 12{10-12} 15{13-16}
\% 4 7 12{12-13} 15{13-17}
VI 4 7 12{11-13} 14{13-16}
VIl 4 7 12{11-13} 14{12-15}
VI 4 7{7-8} 12{11-13} 14{11-15}
IX 4 7 12{10-12} 12{11-13}
X 4 5{4-5} 8{8-9} 9{7-10}
XI 0 0 0 0
X1II 2 2 2 2
chelal trichobothria: fixed finger 3 6 7 8
movable finger 1 2 3 4
cheliceral palm 4 4 5 6{5-6}
movable finger 0 1 1 1
number of blades of coxal spine on coxa I 2 3 5{4-6} 6{4-6}
number of blades of flagellum 5 7 9 11
number of teeth of chelal fixed finger 10{8-11} 12{11-13} 14{13-15} 16{13-17}

movable finger 9{8-11} 10{9-12} 12{11-13} 14{12-15}
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along inner margin and movable finger with
eleven to 13 teeth.

Legs I and IV: As shown in Figs. 23 and
24, respectively. Leg IV with a long tactile seta
on both metatarsus and telotarsus.

Measurements (mm) were made for various
body parts together with ratios between pairs of
some selected parts given in Table 1.

Concluding remarks

Gabbutt and Vachon (1963) noted that in
Chthonius ischnocheles, no single stage possesses
fewer body setae than the preceding stage. The
present species, Allochthonius tamurai, agreed
well with the above species in chactotaxal
changes along the postembryonic development as
shown in Table 2.

The morphological characters of A. tamurai
are classified mainly from the chaetotaxal point
of view into the following four categories as in
Tyrannochthonius japonicus (Ellingsen) (Sakayori,
2002), though being slightly different in the
combination of characters between both species.

1) Category 1 is represented by the
constancy of chaetotaxy from protonymph to
adult stages. Such stable chaetotaxy is seen on
the manducatory process and maxilla, tergites XI
and XII, and sternites XI and XII.

2) Category 2 is represented by chaetotaxy
changeable only between protonymph and
deutonymph, but stable after deutonymph. Such
chaetotaxal change is obvious on tergites I and
II, and cheliceral movable finger.

3) Category 3 is represented by chaetotaxy
changeable in succession from protonymph to
tritonymph, but stable after that as shown in
chaetotaxy on carapace.

4) Category 4 is represented by chaetotaxy
changeable in succession throughout the life from
protonymph to adult stages and further by
numerical changes in other diagnostic characters
as seen in chaetotaxies on coxae I to IV, tergites
IIT to X and sternites II to X, and further by the
blade numbers of coxal spine on coxae I and
flagellum and the numbers of trichobothria and
teeth on chelal fixed and movable fingers.

It is suggested that the ontogenetic transition

from Categories 1 to 4 reflects the changes in
phylogenetic status from the ancestral to derived
conditions. A comparison of the present results
of A. tamurai with those of T. japonicus shows
that each category of A.
character states similar to those of 7. japonicus.
However there were some discrepancies in the
chaetotaxy on carapace (Category 3 in 4. £, 2 in
T j), on tergite IIl (4 in 4. ¢, 2 in T j.), and
on coxae I (4 in 4. ¢, 3 in T j.) between the
two species. In A.
showed a slight shift to the higher categories.
This suggests that A. tamurai has attained a

tamurai  contained

tamurai, some characters

somewhat more derived state than 7. japonicus.
It is, however, still premature to discuss the
phylogenetic relationship between species among
different genera, because there has been no
reliable explanation of the line of descent not
only at the species level but also at the generic
level in the Pseudoscorpionida. Further studies
on the postembryonic changes of morphological
characters in pseudoscorpions are required.
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Appendix 1. Records of song of Cryptotympana facialis during Summer 2002 in Ibaraki Prefecture.
Bigti BigiH Bl 3N i
IKUEET ST 2001.7.31, F% ORE O RBIINE L QMR 7 H 31 BIZAHET 10 B 20 47602, 8 A 2 HiZF
(B&;8) 2001.8.2 FT 10 [ 30 GEIHE & 75 2 ffEal L 7.
S X4 2002.7.29 e A% O IV RNFROIEMT OB, T 7 BRI X 5 2 iR
7o BB EEHT, 2O/ Y IZKEDIEAS.
O ALHAEA 2002.8.6, SEHORIR 8 HeHIE, Fm7HE25 40 & SERICHE XA R, 8 H 8 HIE, Far
2002.8.8, 7 HE 1555~ 20 4l Clfe L C 5 ~ 675 A AERL. 8 H 10 HIL, 7R 11 Ky
2002.8.10 CH,EGE Lo S 2R, WINOB AR L, FERNOKRL YV 2
T&7.
IKUEETTILEET  2002.8.10 FiFE RE BEZTOHEOAONEIY. 9304505 1045 HIEE, 2 EII45T
T L DOEREREL 72,
A B 14 2002.8.10 ~ 25 R ART EALC OB EORNER. | AFTTIRERIT S 2 ik, £k
WEBHL Tz, EEBIE 1 Iie B2 5, S K sy
OB R, AR DS
FEPF RN A 2002.8.18 FEW A EMHEEOsYER OBEEAMA LA XY, UM MR
REDIED 5.
ST 2002.8.22 FH% Wl FEoRER. TR 10 FRE, FEtho IR S, BT 50
AE RE AR, 7B TEPIRATEZ. HYOKRIZETY, 1057F L8R
& RUOEST-ORFERL.
TR 2002.8.29 TR KIWNERORE GEAKROIT L) OV A4 3T /7 RIWhERE, T
Hi%E RE FHAIZH D, T IIEEH L HMPHEARARSAD A TS,

920 47205 10 537 HWVIBWT WD R HEEE L 77,
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Record of Chalcosoma atlas Caught in Koga City

Masaki Hisamarsu *

(Accepted December 12, 2002)

Key words: Chalcosoma atlas, disturbance, alien species.

2002 4F 7 A IS, WAL 17272 12 BV TRER
HRD, ThIAFTFH T LY QOEREFEL
7z, AESETIE T TS . FEIILERLY T A
RICELHT b Ay R REL 72 L EREEM T 2T 72,
LERDPFHS LR, SH6 HIZT NI AL
T ML THDLEMREL, TINIAFFHT M AY
X, %252 70572720, BEIZIEA TV,

WHEDA TN, 2IHY LY OFHET— 21, fE
M OB % Sitb Ao ibk Lz, SIS

1. HwiCTHES LT P I AT AT LAY
Da.
Fig. 1. Male of Chalcosoma atlas caught in Koga City.

TENTND 7 THY WV HBEOMFEDORYA, 22
FAEORIZSBTI SN2 bR b d, fvis Z &
MHTE L, T, SEED T N, 79978 4
> Ol AFE SN L, 1999 4E R B2 DS e A
B ChvERR LIz TN, 7IOFE LUIL, 48 HE
BTho/zns, 200249 H 13 HBIETIE, 77 kA
CHRM41FE, 2 A F L VTR 361 AT HEYIAE O
FAVEL LT, BMOKEEE ORI BGER T Ok — 2~ —
¥ http://www.jppn.ne.jp/pq/beetle/ {2 ST\ 5.
Ny hyayFRErk—Ltyy - ETTRIZTIC
FWB X IR oHEEDH T N, FITY LY
X, ZommAREbHLZ, (W) HRARREESD v
I8V DOIEETIE, 2001 12 682, 927 fEAAMHA ST
W% (http://www.twics.com/~trafficj/press/summary0725.
pdf). MlF&IERT7 THTHEETH 5.
HRERBHIZOWTIE, b bOZHIEA SN F
T RNWNFINF DRIV CTOEFED TR S, ELEEY
NOEPREIN DL (B, 1998) LFEL LI,
SEFED A 7 N, 2T H Y AT ORI A O
X, ISP HAKRIZES - LT LRSS
e LTwh G4y, 2002a, 2002b). FfE (2002a,
2002b) &, AT, ZIHY ATOBEMTEIZL -
T, EWOA TN, 72955 LAY ORIET-HEOHEEL
(2 &) MU A VEDS 2 LIEIN O SR AR 2 b s

¥ I a—=TUT A8 7 KB AR T 306-0622 JIRUEA TR 700 (Ibaraki Nature Museum, 700 Osaki, Iwai, Ibaraki

306-0622, Japan).
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CEN, BHIHGETEDL., INLOFBENEREZ
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WMHROMBEE A ER L 2 WEE LR nwES).
A, HIRE LT 2SS PATH S55, Bl
DY YRy I BRAIEE LTRY IV & hbiss 5B A
ThHr—ARE, L CHYRRERETH L0 L
I B, B ERC SRR EVEAE D RN,
LSEDOT 8T AF TN T LT DEILTOHED
72BN ERCHET 252 ) —EE2HETEo»
FIZ>TIELWEH) ) TH 5.

I

T NI AFF AT AT OIERE G S NI LER
FHIRICEHBP LB S,

51 A3
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Survey on the Habitat of Large Freshwater Branchiopods
from Ibaraki Prefecture in Cooperation with Citizens, I*

Hiromi Ikezawa ** and Nagatoshi Hayasg * **

(Accepted February 11, 2003)

Abstract

A survey on the habitat of large freshwater branchiopods was conducted in cooperation with
citizens, especially schoolchildren, in the paddy fields of the western and southern parts of Ibaraki
Prefecture. Specimens were collected from paddy fields over much of the western part and part of
the southern part, and the fairy shrimp, Branchinellites kugenumaensis, was found in about 50
localities, the American tadpole shrimp, Triops longicaudatus, in ten localities, and the clam shrimp,
Limnadia braueriana and Lynceus biformis, in one and two localities, respectively.

Key words: Anostraca, Branchinellites kugenumaensis, citizens’ participation, Ibaraki Prefecture,

Laevicaudata, large branchiopods, Limnadia braueriana, Lynceus biformis, Notostraca, schoolchild,
Spinicaudata, Triops longicaudatus.

FNODIEREFEICEHNO S 7~ DRI

Loic VR L7z (b - FLHE, 2002).

KEEBRIS A % TCH (Anostraca), 517 b I, Will, RRPE7=5#MRLT, ek
I Y H (Notostraca), # { =Y H (Spinicaudata), % < WA ORI HE O34 2 B 5 22123 5 Lo 7250
14 ZEH (Laevicaudata) ® 4 HIZHHH SN THEDY, D, W OPOEWETHAL N T WD (FEL,
B, HADOE A2 ITCHIMIEIHE 77 1999a, b; A, 2000).

FIUH IR B3, A4 LUH3IR3B4TE, ¥ SOLITERERC, GH, BE S RIERO
o N S T T
SNTwD (BHL 2000a, by BM-FVEYY T, OFE-—RE LT, S BERERKE I2a—Y7T A

2000, 2001). —77, FKIRVELAN O RIVEAHIZE L C 28— 7 RKIEUL RS O REEH O 15T, I
X, INFTIRLEAEHRED B 57275, BEE, RN Vi - BRI AR T 2 KR IE o A R A % i
D/NEEP BRI O AT TT AV A AT M L% 7eDTEDRREWET 5.
HERCTHRRLTHMZETHREEICRY, FE5IE

*ORFZEIL TR 14 EEERFETT SR 6 (BZEHITZE, No. 14918003) 12 & > TIHf S 7z
KR I 2= VT A= 7 KB BRI T 306-0622 K3k U %5 1 KR 700 (Ibaraki Nature Museum, 700 Osaki, Iwai,
Ibaraki 306-0622, Japan).
A RIS ARHIR RS T 306-0226 SIS ERARATNT 207 290-1 (Sowa Junior High School, 290-1 Onanuma, Sowa-machi,
Ibaraki 306-0226, Japan).



38 ML - FEEF)

1. £RBEHRONE
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BoHY, F4<0x000 FIEBERAMEEEZELTHNT L @FiE2KOBICOD2EATL
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R B R EhHEE () 1ILEERE(1965) kY3 A
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T306—0622 REBRSHHKE700

Ea—UTLNR—ORBREAEME BL - EHE HEERE

TEL:0297—38—2000 FAX:0297—38—1999

EA—JL :ikezawa@nat.pref.ibaraki.jp
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Fig. 1. The investigation sheet distributed to schools.
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7z, PERICELCE, RIS S 4K, BRI
Mo TREREL, MRE VFEEL LA /N - g
EBI, 27 T A OREMMEFE L7z 0% #*%
FRBFELICEY, S ARHh o THI,IT TEF
FEZHLAT L 72,

R RMSLE RO £ BIEHE IR T 272012
A AR & AT L 7258 & Ui 0 %

Table 1. The number of schools and facilities which
received investigation sheets to collect information
about the habitat of large branchiopods from Ibaraki

Prefecture.
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2. EABSUERT—2DIE

\ali, 77 v 7 A, email THEE WV,
TN TERE, BlE Vv, g
WME AL, WECH IV, OF, [#E
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Fig. 2. The observation corner of large branchiopods
exhibited in the Ibaraki Nature Museum during the

investigation period.
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AT 72T — & # 312, EBRICHMRA 2470,
AEBEE LSO L) B ERRR 2R L. £
7o, BIHhHACRE SN ERIZ 10 % FERLVY
CHEE L7214, 80 % TF LTIV — IV THRAFL, M
MRERFAREE O T CTHHPEE L #I% L, MEEEEL
7z,

®woOR

1. ABERZ T4 7ICLBHRE

PEOKER, T - BRSO K572 SAD
EAB LT ES N, BIHFHEORHI L ED
BT, WY - R KB O A B A X &
L7z (|3, %2, 3). $72, #AERT 514 7Hh
SONEYDIZL AL, NEEPLDLDTHY,
WU & 72 REUERIWARIZ A& 7 & > T ¥ Branchinellites
kugenumaensis, 7 *1) 71717 s LY Triops longicaudatus,
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e hJrIE
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BEAALIE

20km

0 0

K3 HERT VT4 TICLARET— 5 B L UBIHH
Ll SoRQUNIREUNE b P NIYL Y Y =N
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Fig. 3. Distribution map of large branchiopods in the
western and southern parts of Ibaraki Prefecture based
on the data collected by volunteers and field survey.
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A AT I LT, BRSO IIZIZEEE &
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532833, 35L36IEK%4AM LA THLTHREND
D), ZHIET 1, BEHT 4, BEHT 7, JURHET 1, 2 L Ci
EED2S 3OS ARSI

T/, TAVAAT P CICE LTI, TRET 11,
FEWT 1, WRIET 1, RRFIET 2, JREAT 1, BRI 2, %
LTHER2S 1O 19T 7o .

5, HENHIS, XA TN 1T,
T ATEP 2 TSN,

2. HiAE
TA)VHATRNIE, LAHAL LY, FIHALTE
DEFHIZ DO W TH MR E L 1T - 72
TAVAAT NI EIZOWTIE, BPHED 8 71T
THEZRTo72 (53). COHFOMEAEL AL TH
N, REREEIEIGINICL > TES2E0H o7z (F
4). REIZOWTIE, 1ZE A EDOBFHTCHHMEA 2 ~
3em Th o 7275, BEHE#HO—HMOKE (St 6-3,
St. 6-4) TIEETHRE 2 em Kl O/NUEAHET LD 5
n, BN O —HoOKHE (St 7-3) Tl THhRE
Sem PLEOREEMRTETED 5L Twiz 72, K
[ZoWTIE, IHAETAT (St 3), BRI (St 7-3),
BEWT /Mg (St 8) ORI A4 03 HHZ BEBLR AT
FIEL (H4), BEHEEOEHZ L D30 08T O
REFTERL STV 52, WINOgFd [§#
H] <, RRICHEFNLEGFTICMAELTBY, 77+
IUEOARBICHEL-&MHIc#EE LT (Bl &
16, 1980). F 7z, ERLO 8 AFTDIE A, 2001 4EIZH
AR S TV B 5T F/MED 2 71 BB K OSHEAINT
KMED 1 AFTTORELTo 7225, Mihe LTHHS
NTBY, KIELNTWiholz/zn, AE xR
THLIENTE LD o7,

LANATIEBIY A A TEIZDOWTIE, A
KT T 4 ThOHRHEMDB o 72 L EN T 2002 4F 6 A
20 HICHfE 2 k722, EEAMRT A LD TER
no7z.
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Table 2. List of specimens of large branchiopods collected by volunteers.

i i FRAEH R PEH EHESS
1 AT A ITE AT AT SCHFAE - FHER - AR 2002. 5. 23 2
2 T A il A - ERRE - AR - UK 2002. 6. 1 5
3 i b AT ABRITZ 2002. 6. 3 18
4 AT L AR 2002. 5. 13 1
5 FAETAR 1 HH OB 2002. 6. 10 2
6 AR SE Bl 2002. 6. 21 5
7 Ay Ll IEEES ] 2002. 5. 21 2
8 kg Ll BH O 2002. 5. 24 3
9 g Ll &FEE 2002. 6. 6 3
10 EyR AL FHAGTEHE 2002. 5. 26 6
11 ST A AR - BB - mlstht 2002. 5. 31 10
12 AT AR 2002. 6. 15 5
13 TR SERFEUHG - AL HG T 2002. 6. 19 5
14 TG SN - HI R’ 2002. 6. 21 5
15 AT FH fadFsifti 2002. 6. 23 11
16 il JGIEUN 2002. 6. 19 2
17 K g T3 T HT FAWHHET- - BF T 2002. 5. 28 21
18 EEE IR e BREA - FAhE - SR 2002. 5. 26 4
19 EeEi ik e PR TEAL 2002. 6. 11 5

20 FLEERT R T ] B R 2002. 5. 27 12

21 TURETH AT M) 1 AN 2002. 7. 4 1

22 it 7 VA A U /NI Pl BE 2002. 6. 1 6

23 i S ERAR AT = B fiaca s 2002. 6. 6 6

24 T S RRASATHY e P AT 1A 2002. 6. 6 5

25 S RAS AT b KB AN E - TR S 2002. 6. 7 21

26 B HRASHFINT 7K i AN 2002. 6. 15 6

27 S BRASAIT iy T AR MEHIfiAC - BRATAT 2002. 6. 23 5

28 i BRI 274 KIFEICT 2002. 7. 10 5

29 BB ER AL I )11 AN 2002. 5. 23 5

30 BRI RTYE 2 N ARG 2002. 5. 24 5

31 5 b T L7 T T AR PR 2002. 5. 24 1

32 T Foy T AL R T TE AR FHHER5E 2002. 5. 26 3

33 B TR IR R 2002. 5. 26 5

34 SRR - NEFREREE 2002. 5. 27 5

35 AT IBRAC 2002. 5. 30 5

36 liAeEiES 2002. 6. 2 5

37 PN B 2002. 6. 1 6

38 FHIFRA - HEJI e 2002. 6. 3 5

39 B BRI T AR BE - 2002. 6. 3 3

40 o =T HCEH 1 S 2002. 6. 9 10

41 e R I T 75 48 < 2002. 5. 23 7

42 R AR R T 75 48 2002. 5. 25 6

43 I TR I T 25 48 2002. 5. 25 23

44 BB HES N E 4 - BABR 2002. 5. 28 9

45 T I RS T BRI 2002. 5. 27 2

46 J ke b5 T A o 1 J_r" EA 2002. 6. 2 5

47 BRSNS L/ MG %(HT% 2002. 6. 5 5

48 S R P S 2002. 6. 6 9

49 BESHRSEHT — ) 4 (ﬁbﬁi%% PR 2002. 6. 19 5
50 RS ERBERTARA 2002. 6. 11 5
51 Bl T IR A AR 2002. 6. 24 3
52 HHGER GERIT /N JEEE O A 2002. 5. 25 1
53 By IR T R T % T 2002. 5. 29 1
54 B R T SaARHA 2002. 6. 22 2
55 b0 SR i g YAV L B 2002. 6. 15 3

326

1 TAVHATFTE FEET ML (St 1-1) 2002. 6. 7 15
2 FEETH AL (St 1-1) 2002. 6. 9 9
3 MEETH AL (St 1-1) 2002. 6. 10 9
4 FEET R AL (St 1-1) 2002. 6. 12 10
5 TFEETR AL (St 1-1) 2002. 5. 21 8
6 TG A (St 1-2) 2002. 6. 5 18
7 TR AL (St 1-2) 2002. 6. 7 10
8 TG AL (St 1-2) 2002. 6. 9 10
9 TRETF AL (St 1-2) 2002. 6. 10 2
10 TFHEETTF AL (St 1-2) 2002. 6. 12 12
11 AT L (St 1-2) 2002. 5. 13 3
12 sl LI (St 2) W 2R 2002. 6. 6 2
13 FURERB A FINT 01T (St. 3) NS Eh 2002. 6. 10 3
14 BRI TBAHINT ZKHE (St. 4) B HHR 2002. 5. 30 5
15 BRI TBAHINT 5 9F (St. 5) 7 2002. 6. 6 5
16 BTS2 4 (St 6) 2002. 5. 25 5
17 FRESTREINT 1/ il 2002. 5. 30 1
18 BESTRER — /) 4 ) - AR - AREE 2002. 6. 19 4
19 oy EIEA TS §n7t<1£$»ﬁ 2002. 6. 22 1
132

1 vAAAL Y P IIE S NIRRT 2002. 6. 3 2
2

1 SIHATYE TIE-ES SEFAEE - NIRRT 2002. 5. 31 14
2 B R ALY 4535 PN 2002. 6. 2 5
19
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Table 3. Records of the habitat environment of Triops longicaudatus collected from the western parts of Ibaraki

Prefecture.
e i i BT -5
SRR PR i K (om) REkR (O WIkE (© =
FEET Tl (St 1-1) 2002. 6. 17 IR - BAHIT 1.5 22.0 22,0
TRETE AL (St 1-2) 2002. 6. 17 )L - BUAHIL 3.0 26.0 26.0 R Ry T AR
s LI (st 2) 2002. 6. 20 gL 11.0 25.0 25.0 v A Y <A
PURERRIAFINT 147 (St. 3) 2002. 6. 17 btk IS 11.0 27.0 28.0
BCBETR AR 0197 (St. 3) 2002. 6. 20 kIS 9.0 24.0 24.0
B ESERRRIAT A (St. 4) 2002. 5. 31 TR - ML 3 4.5 24.5 245 R Ry T AR
BRESTRAHIA] w8 (St 5) 2002. 6. 20 iR 5.0 27.0 27.0
BTS2 (St. 6-1) 2002. 5. 31 TR - ML 3 7.0 30.0 31.0 R Ry T AR
BRI TRE SR 25 48 (St. 6-2) 2002. 5. 31 TR - L 4.5 27.0 28.0 v A Y <A
BT (St. 6-3) 2002. 5. 31 TR - ML 3 4.0 28.5 29.0 KAV IUAER
BRI ESRT 254 (St. 6-4) 2002. 5. 31 TR - gL 4.0 29.0 29.5 v A Y <A
BRSTRBIMT A (St 7-1) 2002. 6. 13 MRA - iR 5.0 20.5 21.0
BRESTRSERT A (St 7-1) 2002. 6. 20 iR 7.0 20.0 20.0
FSTRBIMTA (St 7-2) 2002. 6. 13 MRA - iR 5.5 19.5 19.0
BESTRSERT A (St 7-2) 2002. 6. 20 iR 5.0 20.0 20.0
FRSTRBIMTA (St 7-3) 2002. 6. 13 MRA - iR 4.5 20.0 20.0
BRESTRSERT A (St 7-3) 2002. 6. 20 iR 4.0 23.0 23.0
BREERSNT F/ME (St 8) 2002. 5. 31 FEEA - RILAE 4.0 22.5 225 R Ry LA

R4 KPRORTE TRES NI T A A7 e
NP SPRONINES

Table 4. The length and color of the body of Triops
longicaudatus ~ collected from the western parts of
Ibaraki Prefecture.

k E
A WEH k& AHEAE SEIME Ml - Sk
(cm) (cm)

St 1-1 2002, 6. 17  %fn 6 228 2.20-2.40
St. 12 2002. 6. 17  Zfn 12 253 2.30-2.80
St. 2 2002. 6. 20 Zkfn 17 2.56 2.30-2.90
St. 3 2002. 6. 17 A5 - BEAERR 33 2.55 1.90-2.90
St. 3 2002. 6. 20 A5fh - BERERE 17 2.8 2.45-3.25
St. 4 2002. 5. 31 Afn 3 1.98 1.80-21.5
St. 5 2002. 6. 20 %M 16 2.89 2.50-3.45
St 6-1  2002. 5. 31 Zfn 1 2.1

St. 62 2002. 5. 31 % 1 2.65

St. 63 2002. 5. 31 Kfn 6 1.73 1.70-1.85
St. 6-4  2002. 5. 31 Zfn 4 1.19 0.75-1.50
St.7-1 2002. 6. 13 Zfn 8 222 1.90-2.40
St.7-1  2002. 6. 20 Z&fn 19 2.57 2.20-3.00
St. 72 2002. 6. 13 Zfn 26 2.89 2.50-3.20
St.7-2 2002, 6. 20 Afh 19 3.06 2.60-3.40
St. 73 2002. 6. 13 Zefn - BEAR 9 3.45 3.00-3.80
St.7-3 2002. 6. 20 ik 5 3.79 3.50-4.10
St. 8 2002. 5. 31 Ffn - BEAER 3 2.72 2.40-2.95

z =

BNOT AN A AT P EICH LTI, SNFETT
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Fig. 4. Triops longicaudatus with spotted carapace collected
on 20 June 2002 in Chigyo, Kyowa Town.
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Spider Fauna in and around Ibaraki Nature Museum
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Abstract

The spider fauna was surveyed in and around Ibaraki Nature Museum in 1994, 1999 and 2000.
A total of 70 species in 17 families were identified, of which six species belonging to three

families were new records from Ibaraki Prefecture.

Key words: Ibaraki Nature Museum, spider fauna.
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1. IR E AR AR B & 0D ORER S (sts. 1~ 8).
Fig. 1. Sampling sites in and around Ibaraki Nature Museum (sts. 1-8).
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BB ERT. $IDPHFL 72D DIZOWTIFZF DR
R

(1) Y7 ER  Atypidae
1 UUE
Atypus karschi Donitz 1887
HAE BRI 1999.10.19, 1
AL 1999.10.19, 2 (ML AR, FREH
FAEH)
RAFMH : 1999.10.26, 1

(2) 7 X7 EF Uloboroidae
2 MINYTRTE
Uloborus sybotides Bos. et Str., 1906
EAHR 200059, ¥ 1
K> 7)) OF%: 19968, ¢ 1
3 XAFTE
Miagrammopes orientalis Bos. et Str., 1906
BRSO 1999.1026, ¢ 1
D72DF% 1 2000.10.26, T 1

(3) =¥ L A 7R Pholcidae
4 1YL ATE
Pholcus crypticolens Bos. et Str., 1906
RANKAHE : 2000.10.26, ¢ 1

(4) © X7 EF} Theridiidae
5 FFeATE
Achaearanea tepidariorum (C. Koch, 1841)
KA KA 199984, ¢ 1 (FEkif o RBE),
1999.10.26, &1
D7DFF: 1999.6.8, 2; 199984, ¢ 1, 42
KAl 1999.10.19, %1, %2
6 TITYeRATE
Achaearanea culicivola (Bos. et Str., 1906)
RHOHE: 1999.10.26, 1, 454; 2000.6.29, ¢ 2
K> 7)) oF% 2000629, % 1
7 YRV YRERATE
Coleosoma octomacuiatum (Bos. et Str., 1906)
FFE O 1999.10.26, £ 1
§ TudhkAfvouwsE
Argyrodes bonadea (Karsch, 1881)
D7-DF: 1999.9.8, ¥ 1; 2000.6.29, ¥ 1

RBHEOE: 199998, %2 (Yauw/7EDED L)
K> 7)) OFF: 199998, £ 1
9 7¥FAVIaYITE
Argyrodes fur Bos. et Str., 1906
D72DFF: 1999.9.8, ¢ 1
BB OFF : 2000.10.26, ¢ 1
FARM © 1999.1026, 31
10 tEZuAfvyoyuayrE
Argyrodes cylindratus Thorell, 1889
KAKAMHE : 2000.6.29, %1
1 Yyrs=E
Argyrodes saganus (Don. et Str., 1906)
P EOFF: 1999.10.26, 4 1
12 -7 7%
Argyrodes cylindrogaster (Simon, 1888)
XA SR E T, 1994.9.7, %1
D7DFF: 199998, 1, &1
KK 1999.10.26, &1, %1; 2000.10.26, %1
13 VETYIVYIE
Dipoena punctisparsa Yaginuma, 1967
FEOFF: 1999.10.26, %1
BHOMHK: 200059, 1
KARMAE © 2000.10.26, 2
14 LFRIerA7E
Theridion sterninotatum Bos. et Str., 1906
RBHOM: 199998, 3; 1999.10.26, ¢ 1, % 2;
2000.5.9, ¥5 43
Ry 7 ) OFf%: 199998, $1
KANRMFL : 1999.10.26, & 1, 200059, % 2;
2000.6.29, %2
T EOF : 200059, ¢ 1; 2000.1026, ¢2, J'3
15 ¥Fexr%
Achaearanea asiatica (Bos. et Str., 1906)
Y7 OF%: 1999.6.8, I 1
16 NI¥NY I RTE
Phoroncidia altiventris Yoshida, 1985
BHOFF: 1999.1026, &1, 41
17 A7 ERO 1
Thridiidae sp.
HABE 200059, 41

(5] %7 7E# Linyphiidae
18 a7 rHI 7%
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Linyphia radiata Walckenaer, 1841
D7zDFE: 1999.6.8, %1

(6) x> a7 EF Mimetidae
19 tryvavrsE
Ero japonica Bos. et Str., 1906
B RO 1999.10.26, 41

(7) a7 A7 EF Arancidae

20 A=
Araneus ventricosus (L. Koch, 1878)
MEMAEN . SEET, 1999.7.18, 1

B R DF% : 2000.10.26, ¥ 2
RAKAAE © 2000.10.26, % 1
21 YA ZTE
Araneus uyemurai Yaginuma, 1960
SNRAPFE 0 1999.10.26, % 2; 2000.6.29, %1
KA FHHEE, 199497, 1
22 AFyFxAF=TE
Araneus punctigera Dolescall, 1857
D7ZDOF: 199998, £ 1
KA JHNEE, 199497, 1
23 RAF=ZTED
Araneus sp. 1
N7 ) O 2000629, ¢ 1
24 N ITFZTE
Araneus viperifer Schenkel, 1963
D7zDFF: 2000.6.29, 2, 41
RAKAHE : 2000.6.29, 43
25 YIfut=rs%
Araneus fuscocoloratus (Bés. et Str., 1906)
KEMA : FHNE, 199497, 1
26 FALTEFZTE
Araneus cornutus Clerck, 1758
META : JUHETE, 1994.9.7, 1
KA 1999.10.19, %1
27 UFRryUYYT/)IFIY
Neoscona mellotteei (Simon, 1895)
KA FUNEE, 199497, 1
28 aANATE
Argiope amoena L. Koch, 1878
K70 D% 1999.68, 1
D72DF% 1 1999.6.8, % 2; 2000.6.29, %1

FIRER

RBHOFE: 2000.6.29, 1
29 FHATATE
Argiope bruennichii (Scopoli, 1772)
MEAN SR E T, 1994.9.7, 31
30 YauawsE
Nephila clavata L. Koch, 1878
MEMEN : SEEERE, 1994.9.7, 1
D7DF: 1999.84, 4 3; 1999.98, ¢ 4, I 2;
2000.6.29, %4
FYZ7) Of: 199984, ¢ 1; 199994, 1, d'1;
2000.6.29, %4
RO 1999.98, ¢ 1, J' 4; 2000.6.29, %2
31 TISE
Cyclosa octotuberculata Karsch, 1879
7)) OF%: 1999.6.8, ¢ 1
BHOFF: 1999430, $1
ANRAFE : 1999.10.26, 1
D72DFk: 200059, &1
32 AVFaAITE
Cyclosa sedeculata Karsch, 1879
D72DFF: 1999.8.4, 41
BHOM: 199998, 4 1; 1999.10.26, ¢ 1, ' 2;
2000.10.26, 1
K> 7)) OF%: 1999.9.8, % 1; 2000.10.26, 31
FFE O 1999.10.26, +3, &3
FARML © 1999.10.26, ' 2
33 Y~Y MO FIZTE
Chorizopes nipponicus Yaginuma, 1963
BHOFE: 200059, ¢1, &1

(8) 7> F#Z7EE Tetragnathidae
34 FATuhRsE
Leucauge magnifica Yaginuma, 1954
RBHOHE: 1999430, 21, & 1; 1999.1026, &' 1;
2000.5.9, %1
D7DOFF: 1999521, §2; 1999.6.8, ¢ 3; 2000.5.9,
|
7)) OFF: 1999.6.8, &1, 41; 1999.9.8, %1
B ESoOF : 2000.5.9, &' 1; 2001.7.19, ¢ 1
35 aATUARTE
Leucauge subblanda Bos. et Str., 1906
D72DF 200059, 1
BFISORF 0 1999.10.26, % 1
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BHOFE: 1999.10.26, 43
KAKAFE : 2000.5.9, 41
36 wHaATYFHTE
Tetragnatha squamata Karsch, 1879
KANRKMAE : 2000629, $ 1, %2
37 TVFHATE
Tetragnatha praedonia Koch, 1878
D72DFF: 1999.5.15, ¢ 1
B EOFF: 200059, 41
FY 7)) OFF: 199998, ¢ 2
AP 200059, %1, &1
ANRAAE 200059, &1
38 NFEurTYFUTE
Tetragnatha extensa (Linnaeus, 1758)
BAEFE 1999521, ¢ 1; 2000.5.9, ¢ 1
39 ¥FXTVFATE
Tetragnatha lauta Yaginuma 1959
EE (BARBIZE): 1999.10.19, %1
40 TIFTHTERD |TE
Tetragnatha sp.
RAKAHE + 1999.10.26, 45

(9) v 7% 7EF Urocteidae
41 vo¥rx
Uroctea compactilis L. Koch, 1878
AL 1 1999.10.19, %1

(10) ¥+ 27 %E%} Agelenidae
9 sHrE
Agelena limbata Thorell, 1879
K> 7)) OF%: 1999.6.8, % 3; 1999.84, £ 1
43 ars¥rxE
Agelena opulenta L. Koch, 1878
D72DF: 1999.9.8, ¢ 1
KAWL : 1999.10.19, % 3
FRNZEMIRE 2 A A 0 1999.10.26, § 2
RO 1999.10.26, % 1
R ¥ 7)) OF: 20001026, ¥ 1
RARAHL : 2000.10.26, % 1
4 XYFITEREO
Coelotes sp.
RO 1999.521, ¢ 2; 2000.6.29, %2

D7D 1999.6.8, ¢ 2, % 1; 2000.3.24, ¢ 2;

2000.5.9, % 2; 2000.3.26, %1

KRANKAFE © 1999.8.4, % 1; 2000.6.29, ¢ 1, %1

K> 7)) OF% : 2000.6.29, %1

(11) ¥ % 7 EF Pisauridae
45 A FoAfuniy) r7E
Dolomedes sulfureus L. Koch, 1878
D72DOF 1 1999.6.8, 4l 1; 2000.5.9, 41
K270 OF%: 1999.9.8, ¢ 1; 2000.10.26, % 7

FOANKANFL : 1999.10.26, 4B 4; 2000.6.29, % 1; 2000.

10.26, %52
BHO&: 200059, 1

BHAEBE 200059, 455; 1999.821, 1 (EiEH#

fEFT)

(12) =€) 7%EF} Lycosidae
46 NAV A TERO |
Pirata sp.
RANKMHE - 199949, £ 1, J'1
47 FFrUFa®)sE
Pardosa pseudoannulata (Bos. et Str., 1906)

HAERE: 199949, £ 1; 1999521, £3, J'1

BHoOR&: 200059, &1
MHEMA : 199497, %2, FEHIEIE

(13) ¥4 27 EF  Oxyopidae
48 HH I E
Oxyopes sertatus L. Koch, 1878
RARMHL : 1999.10.26, )2
27207 1 2000.10.26, %1
By 7)) OFF: 1999.6.8, 1

(14) 72 B2 E#  Clubionidae
49 Ny®T7r7urE
Clubiona japonicola Bos. et Str., 1906
EAHR 0 1999.89, ¢ 2
50 AFTATIATE
Clubiona vigil Karsch, 1879

AR 199949, T oOBET, £ 1,

' 1; 2000.5.9, AFXOBET, 1
LB (AZREIZEK): 1999.10.1, £ 1
BHOM&: 200059, 21

D72DF%: 2000.5.9, ¥ 1; 2000.10.26, %1, &2
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51 ~ar7=E
Trachelas japonica Bos. et Str., 1906
KT+ 1999.10.26, % 1; 2000.5.9, 1
D72DF% : 2000.10.26, 1
BHOM : 2000.1026, %1
5 avFI7ERO
Chiracanthium sp.
RARMIL © 1999.1026, ¢ 1
53 JrursZEFEo 1
Clubiona sp.
RARML © 1999.10.26, 41

(15) =¥ 7 E%} Philodromidae
54 FNFITVETE

Philodromus spinitarsis Simon, 1895

KAFRMAL . 199949, 21 (MY v DOEET),

1 (AFOBET)
55 TH¥eIESE

Philodromus subaureolus Bos. et Str., 1906
RARMAL © 1999.10.26, 4B 3; 2000.5.9, 45
BRSO 2000.5.9, 1

(16) & =27FFF Thomisidae
56 THINTE
Oxytate striatipes L. Koch, 1878
METPEN . SEAEERE, 1994.9.6, 1
N7 OF%: 1999.9.8, ¢ 1
KARMHE © 1999.10.26, ¢ 1
57 NFTE
Misumenops  tricuspidatus (Fabricius, 1775)
METN  SEAER, 1994.9.6, %1
RAKAEL : 1999.10.26, ¢ 1
B 200059, %1
58 aN=r7E
Coriarachne fulvipes Karsch, 1879
AR 1999.4.9, 1
BEOT: 1999.10.26, %1
59 HYITE
Pistius undulatus Karsch, 1879
NRAFE  1999.10.26, I 1
60 T RAFTE
Thomisus labefactus Karsch, 1881
TEWIEEIN © 1999.10.13, 1

FIRER

BHOH 2000629, ¢ 1; 2000.10.26, 41
KARMH : 2000629, ¢ 1
61 YIAfuh=rs%

Xysticus croceus Fox, 1937

BRSO : 1999.10.26, 1 CRAH)
D72DF%: 200059, ¢ 1

RHEOF: 2000.1026, 1, &1

(17) "= b)) Z7EF  Salticidae
62 HFANTLHY
Rhene atrata (Karsch, 1881)
FEPNEEMIRE 2 3AA : 1999.10.26, 41
BHOMF: 199998, 4h1; 1999.10.26, ¢ 1
ANRAEL : 1999.10.26, %2
63 YYIMNZ M) ZTERED | FE
Phintella sp.
ANRAEE © 2000.10.26, 41
64 IAINLTHY
Plexippus setipes Karsch, 1879
HIEEEPY 0 1999.5.11, % 1; 2000.1.19, 1
65 T—=v YNNI}
Plexippoides doenitzi (Karsch, 1879)
D72DFF: 1999.9.8, &' 1; 2000.5.9, ¢ 3; 2000.10.26,
2
Ky 7)ok 199998, & 1; 2000629, ¢ 1;
2000.10.26, %1
FFEOR: 1999.10.26, +2, &2, %44
KARMFL : 1999.10.26, % 2; 2000.5.9, £ 2, 4 1;
2000.10.26, % 1
BHOF 200059, ¢ 1; 2000.1026, ¢ 1, d&'1
66 AT X INTFINLT N
Helicius cylindrata (Karsch, 1879)
N7V DO 1999.9.8, ¢ 1
RHOMF: 1999.10.26, ¢ 1
67 XIVUNLN)TE
Evarcha albaria (L. Koch, 1878)
ANRAHE : 2000.5.9, 1
68 TV IE
Myrmarachne japonica (Karsch, 1879)
BHOFE: 199998, 1
B (BZABIE): 1999.10.19. ¢ 1
KRASTKAAL © 1999.10.26, ¢ 3; 200059, 1, &'1;
2000.10.26, &2
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D7-OF% 200059, I 1; 2000.10.26, 1, X1
69 YH7T)IE
Myrmarachne innermichelis Bos. et Str., 1906
D72DF% 1 2000.5.9, ¢ 2
70 NT kY ZERO 1
Salticidae sp.
KK+ 1999.10.26, ¢ 1

AEETOEELER

TITER
TIE (M2)

JEHEREHIC L, A 2 %k b DA AR 2 B K
FldMEAY 17 ~ 18 mm T, HEZReR/hE v, BAOHE
TR EOFHOLdrs LI, RTHEITE L
BHIROBEEZED, ZOHIMEAT, # FEORIZfili sz
BHZEZHENPOEERLIINADE, ANGIEZT)
tr. DENIE O 0 I2Wm I 7 S 728, faltld A7z <
otz AENIEWEEC T E AR BB RO R E
KARMB L OHIEFD 3 W TOARMR SN
ZOHRT, HIEFEHNDOT Y FRAFXFDORKOMEICR
BYOLAEMECSHOELHR L. ERO Tk
BENORE N IIBERANIFH L T e Dl & TH 5.

TF+H7E (K3)

REIE 17 ~ 28 mm, BEEBIZAR AT 6 55~
E{MUITWwa. ROEREOMIZEADRZRD
ZFINERHAMIEIL CTEE > T T, A2 moTE
7D 7 EERFHET L. ILE o TV AT IIIRIENNE
P> TWAE L IIZHZ A,

K2 vr7E (V7ER.
Fig. 2. Atypus karschi (Atypidae).

trvavJsE (®4)

REZ 4mm NSO/ NI 7 £ 5 7ERL L T
ATEREOHEETE N, TNOEO7 EEMET L7 E
T, IO HEERCEADOM, BT EIAERLLTW
b, MEBITET R EDTFEN LI2ARDORIZOL T I LN
%, BEOFRTYEE 1 HERE

FHLSF=FE (&5)
HAONREN L7 T, ITEFEREA 15T
F RIS AEA - 3.5 T oo 4 &
LTBY, COMERMME LTI LT F =T EH
EIEATWT, FIRIEIZI3IEZ O o EI &3
5. AT 10 ~ 12 mm, HEiX 8 ~9mm T, JEH
L Ao 2 B TR S 5.

aHRTE (K6)
PRI T 20 ~ 30 mm, FEERITTE IS H 2Ok
Wby, 7EEREFTLRMTELVI ETHD.

®3. +FATE (X TER.
Fig. 3. Argyrodes cylindrogaster (Theridiidae).

4 trvavryse (ryayrsEh).
Fig. 4. Ero japonica (Mimetidae).
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HZXFTRODPLNBO RO, WE2EKTDOEAZ
TWwb, MAERD 7 ETERBEIRRIRISEL, W
BEES & D BE A il % < o s, D & g
LTARL oz &) 1ICBbh, EEEHTL F o
7Y OHKT VRERE L2720 TH 5.

5 FHhAaTF=TE (AT ER).
Fig. 5. Araneus cornutus (Araneidae).

®6. DAk 7E (2747 ER).
Fig. 6. Argiope amoena (Araneidae).

7. NFEu 7y F AT (TYFHTER).
Fig. 7. Tetragnatha extensa (Tetragnathidae).

NZEQAT7YFATE (M7)

7200 T, KO TXTHEWS £T, F
Bl B3mm A% TH 5. bHROMET, JbiffE & A<M
DOEHIIEL <AL, KRR IIRRLER L 2 5.

NTX7707F (H8)
WATHECREIZEZ LD TZEOHIZV D, FEEITA
AR OFBNEEE =S D I T2 5. HAS
TSR T 505, BRNTIERRHE 2o Tw
B, EHEBOREDIZEZ TV Y IEDENSFRES
nrz:.

7UIE (K9)
HREIZ6~T7mm TEEL T JIZL P T W55,
BHE L o C OMUE b T TT ) ER% S, FED L
TLA) W R EO/RRBREWS 2 5. L2 P55
FeFiE7 ) e 2o D THREGIWTHED 2 TIEZE
IR 22w,

8 N~vF7rusE (77usEH]).
Fig. 8. Clubiona japonicola (Clubionidae).

9. 7Y ZE (N hYTER).
Fig. 9. Myrmarachne japonica (Salticidae).
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: O/NEFREIE LIS L, 2 ZICEATEHOEERL
& B
F9.
K2 L 0LIIH20, HELERZRMELT
B ZoH S A R R, BIE S NAREGR O R

: : ‘ ‘ B

FEMEGS £ 057 7 7 7 — b F SRR ik el A

DEBETIICEHER LT3, 70 Mo IHEE W IR, 1992, Ko 7 BH. KWOEY (CFK 4 £,
P PR TSR T ST OGS & pp. 206:211, SRR IEFEAGBIE A0,

JURIBMES:. 1986, JEfn HA Y EHIRE. 305 pp., (RELL
U7 AT BE N B SR fE B I 2e 50 R ge B

Z& B

FREX. ZRBEHAEYESLICZTORALOEM 7 TH ZBEABREVERRE
& %65 (2003) pp. 45-53.

1994 433 £ UF 1999 ~ 2000 412 2> F TRIHCFIF O I S AL E 9 2 SRR B ARSI
BV TEMS 7 T EMORE I TbI . 5H 17T R 700 7 THEIFER S NIZ25, 209
B, 3R 6 FAKIRIL COWREE 2o T\ 5.

(F—T7—F): JORIREAAEAE, 7 S8
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I 2= VT LN— T RYEIE E IR RE O S
B LU DORLTERE S NIZEENFINTF
(Hymenoptera, Apiformes)

AR IEAS*

(2002 4F 12 H 12 0 %H)

Wild Bees Collected on the Campus
of Ibaraki Nature Museum and in Its Adjacent
(Hymenoptera, Apiformes)

Masaki Hisamarsu *

(Accepted December 12, 2002)

Abstract

Forty-two species in 6 families of wild bees (including Apis mellifera) were irregularly
collected during 1994 and 2002 on the campus of Ibaraki Nature Museum and in its adjacent. In
order to compare the wild bee fauna of this area with those of some other areas in Ibaraki
Prefecture, Nomura-Simpson’s coefficients (NSC) were calculated. The NSC was higher between this
area and Mito than between this area and Mt. Yamizo or Gozenyama.

Key words: Ibaraki Prefecture, Sugao Marsh, wild bee fauna, similarity index, Nomura-Simpson’s

coefficient.

FC®IC

2 =TT A= KR BREYRE (LT Y
7" LIRA) 1%, KRRV O BV R I AE S
B, HHEPEDORRIZOWTIE, AK- &K (1998)
A 178 BH1212 Fi 2 5 LTV B 4%, ZDH TGN
F3H (Apoidea) X, CHACHER I NI EHDT 1
FEDFLER S NN T E v, AL, HEWAEABIfE L 72
1994 4 LARE, 15.8 ha O & £ D2 T, il
L CNFNTF R ERE L CTE 2. 4l I E TRE
ENTNF T OEEP—EEL72DOT, 6 F 42 fi%
WL, KRN OIS DN F 3T & S 5

BES

1. AEHOHE

BREIL, KRR PO A H RIS T 5.
AUEETT & BFHNITE S TN/l Skm, HIERK
0.6 km DE LB OV FIZE K S, 1994 4 1ZFIfE L
7z,
FHEBOFBIE, 33, ~aE2huLE L-RER
JFEASEEL, ZNEHN B LI, AFTMRT T
BT OBEET 2 BEBMKRORE D L. BHIZIZ 7 X
X aFT, A XY TR EDEIER DD % D MRS
HIET A, F72, BOBO—EBIIZBHGH 40 4127
BT HANFTFORENH L. TE, KEFOEHE, +

¥ 32—V T A8 KB BRI T 306-0622 JIRUEAHTTAKIE 700 (Ibaraki Nature Museum, 700 Osaki, Iwai, Ibaraki

306-0622, Japan).
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WA, FIEHEMOMREZ SI2 X0, KO
EKRMLDICT DS BRI HEA, BOREBIORSE L /- &
CAHIEA FOMEDFEL T B UNIFIZD, 1996).
EE DT L, HEBWEREDOZ XFRaFT%
Hubh e LMo kA 20 F £ L, HEILY &
CHIX ZTHEIT L L CEM LD TH 5.
A, W OBHN (FREY A BT HK
WL HARE AR LKD), WA OB % B < R
(Kigy), BEges 2 KRBT (KRB, EAHENRE (G4
PR T, IXRTEHATATH L. 2B, REMN
MRETE WA aHT e L.

2. REHE

NFNTOREL, TRTERDOTHRY ET, FIFH
AR 2 BREE L 72, 1994 4E 7 H 26 H2>5 2002 49
10 HOMIZ, 22 MOREXITo72 (F1).

R AR & TR E R B X O DL O ALY,
.

Table 1. Dates and places of collection on the campus
of Ibaraki Nature Museum and in its adjacent.

BREH PREE M

1994 4F 7 H 26 H M
1995 4F 6 H17H S
7H 14 H S, 1

7H27H S

9H 2H S

9 H20H S

1997 4 10H 1H I
1998 4 5H 1H I
5 H28H M

6 H20H M

6 H30H M

8H 6H M

1999 4 6H 4H Os
6H 8H M, Os

7H 10 H M

2000 4 7H 4H Os
100H 11 H 0

10 H 12 H 0

2001 4E 4H2H M
4H27H M

2002 4 8H 6H M
9H 10 H M

M: KU ERTEY A, S wAEEEL, 0 KA,

Os: K&, 1. A

3. k8AHE

HEEZ T 2 ik UCid, BRAER o Bt % 3
57 TAY =G ENRHHH, R & b
EDOHOBUED AT HWTH S Z &, i
T HMAEM O, WATE, R EHHm—-Sh
TV EDEOGHIZHH»H 5. 22T, 1l
BRI & SPR IR N O s & NN F A O LR IS
&, BEEM OB OBV Z L1127
=
FEEZEHRIICHE T 2 7200, > ) 3l
BorieEE o CAEMMz RS 2 ke LT, —fk
|2 Jaccard @ B2 (coefficient of community) <,
Serensen O FBL1R %L (quotient of similarity) 2%\
BATWD. L, SREDOHETHRES AL, W
WL DTG 2 &3 R B Es, FBEEAMK RRAM S
NBHOT, WAL EESHES 555127 <
NTWBEHN - ¥ 7Y Y1 (Nomura-Simpson’s
coefficient; NSC) #H\v»% (ARJC, 1989). NSC i, #F
%1, HE2 oM e T4, B, MilEEMIROI
WK E cLTHL, ROXTHZOLNS.

NSC = % (4> B) mNm=§u<m

<
B
B, BEBCRIEHOIEO R TIE, HELRER
THETOMAEEME AR L, WKL LB
Lo THEBELRNET S 72012, WHer B sl
VBRI b fERtEodb s ThHb, L
L, SHENZERNZFHETII VO T, Hiidz
AR A5,

BRRUEE

1. BOERK
UTFDLI1Z, 6 R 42 FONFNFHEBRES
7o (FRI1ILBW). B, LA 3T IV INTF Apis
mellifera Linné |&, BPAFETIE 2128, T CaEg)s
bR TR WO THANL TR WREELIH ), &R
VA MIEDT.

LAY INFINFFE Colletidae

TIT N AT TINTINT

Colletes (Colletes) patellatus Pérez
5%, K& 11 X 2000, 7%, K&, 12X
2000.
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FF LT TNTINT

Colletes (Colletes) perforator Smith
333, R&#M, 11 X 2000; 1%, K&HM, 12
X 2000.

B A RXINFINT

Hylaeus (Hylaeus) paulus Bridwell
1%, EAEFERL, 17 VI 1995

=T IR INFINF

Hylaeus (Nesoprosopis) pectpralis Forster
1%, HAMED, 17 VI 1995; 1 %, HARE:L,
20 1X 1995; 1 %, I H AR fE 28 vV
1998; 1 ¢, FIRILHAAMEE, 20 VI 1998.

O/VF/NFFL Halictidae

T AT A AINFINF

Halictus (Seladonia) aerarius Smith
2%, FMIELAREWEE, 15 V 1998; 4 ¥, KK
UL HPRIEIEE, 20 VI 1998.

R A aANFINF

Lasioglossum (Evylaeus) duplex (Dalla Torre)
1%, JORIE EAEEE, 8 TV 1998; 1 %, &I
W, 1 vo1998; 1.4, KAF [, 11 X 2000; 14,
KA, 12 X 2000.

I3 FEanFINF

Lasioglossum (Evylaeus) taeniolellum (Vachal)
1%, BT, 1V 19985 2 . FKIRIL E AR
i, 20 VI 1998.

—tFFEanFINF

Lasioglossum (Evylaeus) vulsum (Vachal)
1%, WL ERIEEE, 28 V 1998,

INFNFD 1 Fl

Lasioglossum (Evylaeus) pallilomum (Strand)
Lasioglossum (Evylaeus) sp. 18 &£ fLEk S LT W72
ffi-Cd» % (Takahashi and Sakagami, 1993).
2%, FIRELEASREEE, 20 VI 1998.

INFNFD 1 Fill

Lasioglossum (Evylaeus) sp. 1
1%, GFh, 1V 1998

INFNFO 1A

Lasioglossum (Evylaeus) sp. 2
L%, adfh, 1V 1998; 1 %

VURAT Y AINFINT

Lasioglossum (Lasioglossum) occidens Smith

3%, FKIRULEIREIAE, 28 V 1998; 1 ¥, KK
IR H AR EE, 20 VI 1998; 7§, JKIRIE H &Y
fiE, 6 VIII 1998; 2 &', R4, 11 X 2000; 3 %,
PRI AR EIEE 6 VIIT 2002; 1 &', KIRIEH K
HYIEE, 10 1X 2002.

VRV NG NF

Lasioglossum (Lasioglossum) proximatum (Smith)
1%, FIRILEAEEE, 22 TV 2001

=Y RYNT T HNF AT

Sphecodes nippon Meyer
14, EAEBERE, 20 IX 1995

V< bNT T AINFINT

Sphecodes nipponicus Yasumatsu and Hirashima
1%, KBIE BRI, 26 VIT 1994; 1 %, HA
WA, 21X 1995, 1 %, KIS AREWE, 6
VIIT 1998.

TEATINTINT

Nomia punctulata Dalla Torre
2 %, KWIEEAIEEE, 6 VI 1998, 7 %1 4,
FIRUL FRIEI AR, 10 1X 2002

E X /N /NFF Andrenidae

T T T ANFINF

Andrena (Calomelissa) tsukubana Hirashima
8 %14, FILILHIAMAEE, 28 V 1998; 2 ¢,
TR B IRIEIRE, 20 VI 1998,

FINF B ANFINF

Andrena (Chlorandrena) knuthi Alfken
2%, IR 1 V1998

I A B ANFINTF

Andrena (Euandrena) hebes Pérez
1§, SIRELE AR, 8 TV 1998; 1 ¢, A
W, 1V 1998.

¥ H TR AINFINF

Andrena (Euandrena) takachihoi Hirashima
4§, RAFH, 12 X 2000.

MR A B ANF T

Andrena (Hoplandrena) dentata Smith
1%, FRIELEREMEE, 15 V 1998,

b Oy A AN INT

Andrena (Micrandrena) hikosana Hirashima
1%, JORIEL A ARIEEE, 15 V 1998

XA AINFINF
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Andrena (Micrandrena) minutula (Kirby)
2%, FIRELEREEE, 12 V 1995,

VYT R XINFINTF

Andrena (Micrandrena) sublevigata Hirashima
4%, wlfl 1 v 1998

IV T AINFINT

Andrena (Mitsukuriella) japonica Cockerell
6 ¢, KIRILERIEWAS, 7 VII 1995 1 3, KA+
F, 14 10 1997; 4 %, ZRIEHIAEEE, 20 VI
1998.

Y~ b ANFINTF

Andrena (Simandrena) yamato Tadauchi and Hirashima
1%, JORIEERIEEE, 28 TV 1995; 1 %, JKIk
WLEPRIEIAE, 12 V 19955 1 ¢, SR B 2R
f, 23 IV 1998; 3 ¢, UL HAEWE, 15V
1998.

NF ) NFFE Megachilidae

Fav bnF) T

Megachile kyotensis Alfken
3, FIULE A, 6 VI 1998,

INTIONF ) ONF

Megachile nipponica Cockerell
13, EEPRFL, 17 VI 1995; 1%, HABRESL,
14, VII, 1995; 13, KW, 8 VI 1999; 1 &', *
PRILFRIEIEE, 10 1X 2002

T FNFYNTF

Megachile sculpturalis (Smith)
4 %, HEWED, 2 1X 1995.

A IV AN INT

Megachile sumizome Hirashima and Maeta
3%, RIRILERIEEE, 20 VI 1998; 1 %, KK
VLE R fE, 6 VI 1998; 19, K, 4 VI
1999; 2 %, Kk, 4 VI 1999.

VIV TTINF ) INT

Megachile tsurugensis Cockerell
14, &I, 1V 1998; 1.3, KR HIREY
5, 28 V 1998.

LT T FINF ) INT

Megachile willughbiella munakatai Hirashima and Maeta
2%, Kk, 8 VI 1999.

< A IINF

Osmia cornifrons (Radoszkowski)

1%, IR EAEfE, 22 TV 2001,

327 h/NFINFHE Anthophoridae

FTINFNF O 1 TE

Nomada sp. (FKALHEAE)
13, &3, 1V 1998,

SUAY T FHNF T

Eucera spurcatipes Pérez
1%, Kl 4 VI 1999.

IV FHINFINT

Tetralonia mitsukurii Cockerell
11 % 1d, REEEREYEE, 10 IX 2002.

Zv Ry FIINFINT

Tetralonia nipponensis Pérez
2934, KWL BEAREWEE 28 IV 1995, 1 ¢,
TV FUAR IR, 12 V 1995; 3 &, IR EAA
EAE, 23 IV 1998; 3 &', Kk U B Ak W) £,
27 1V 2001.

FAEYYVNF T

Ceratina (Ceratinidia) flavipes Smith
1%, =, 14 VID1995; 4 1 &, # 3,
1V 1998; 1 4", KIRULEZREAE, 28 V 1998,

7 INF

Xyvlocopa appendiculata circumvolans Smith
1§, BABEE, 12 VIT 1995; 1 ¢, FKKIEF A
HYIEE, 15 V 1998; 2 ¢, KRR HIREAE, 28
V 1998; 1%, FRULEIKIEAE, 6 VIIT 1998; 1
14, K, 4 VI 1999; 1 %, KlEF, 8 VI 1999;
13, KB EREYAE, 10 VII 1999; 3 ¢, K
%, 4 VII 2000.

I YINFH Apidae

NI <IUNFINF

Bombus (Diversobombus) diversus diversus Smith
4%, FHIW, 1 X 1997; 2 %, IR H A
fiE, 20 VI 1998; 2 %, ZKWIELEHAEWAE, 10 1IX
2002.

=RV IUNTF

Apis cerana Fabricius
1%, KW AREWAE, 28 TV 1995; 1 ¢, HA
BRI, 27 VI 1995; 1 %, ZKH IR B AR i,
23 1V 1998; 2 ¢, KIRIE B AR W E 15V
1998; 1 %, JIEBIREWAE, 20 VI 1998; 1 ¢,
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SRR FAR AR, 30 VI 1998; 1 %, JIRIE A
AR, 8 VI 1999; 2 . KA, 11 X 2000.
A Iy IVNT
Apis mellifera Linné
2%, KW EREEE, 28 TV 1995; 1 &, HAE
WA, 17 VI 1995; 2 %, KR A R Y R,
28 V 1998.

FIOWERIE, L2 NFNFRE 4R, anF T FE
1278, e ANFNFF 10, NFUNFFTHE, 2
ST INFNTFR M, T LTIVNTFHRIFETH-
72, & XA X Y INFINTF Hylaeus paulus, I — 1 v /N R
Y INFINT Hylaeus pectpralis, =%+ ¥ I/NF3F
ZY R YNT T HAINTNT
Sphecodes nippon, 7 F A /NF 73T Nomia punctulata,
VXX A AINFINT Andrena sublevigata, ¥ 27 b
INF ) INT Megachile kyotensis, ¥ 5 7 /NF/NF D 1
i Nomada sp. ® 8 ffild, LR -HE (1993) 32—
DT 8= 7 FIRIE B IREEE (2001) 7 SVZERE DS
G KR TWREERE 205, B, Fa v hnFUN
FIE, BHTRETORESINTE 2 bz
(AR, FAE).

KIFUL N TR MR 2 17 o 72 N LR T 74 1
(At - AR, 1981), BRTILITIL 43 F (B - LR,
1985), KFTIE 55 F (FEIEA. 1992) ACixS
TBY, 2o LHRD LIRS, SR
BIOTAR (REER) T EPHRETHIRETE
&ﬁ‘of:fﬁ*ﬁ%@& COHIEDNFNFH 2 S L

, BEL T PELNEES.

T@%ﬁa@?ﬁﬂﬁmfﬂi 29 FEDNFINF ZFLGFHT B 2
EDTE, SHERSTLIEEROH 78 % Ho 7
(fF5£1). Z0b$ 2% kMDY 2ZH Y,
B NFNFORRE L CTEELRLITEEZ 5N,

Colletes JE& X, 4 5712 /NFI3F C. perforator &
TYT NN UNFNT C patellatus WERE SN,
NS T AE OB TR S EIC R o N AT,
7#//77%%49ﬁ777%/7»%hfﬁmb
Tz, KR OMME COEYRETIE, O
FEIERELERTH B (I - IR, 1981; = - LR,
1985; k(I 70, 1992). 72, Tx/ /X v RIAT
LT s eEbn (B, B8, MY oit=
L OBRS BIRENETH 5.

Y bPEANFNFEFI T PAFYNTIE

Lasioglossum vulsum,

Sakagami and Fukuda (1973), #1137 (1974), R
(1980, 1993, 1995, 1999a, 1999b, 2000, 2001a, 2001b),
WAE2 (1974), %8 (1978, 1979) 7 L0870 7258
WIRETOMEER D v, WEHATLLET S
FETIEAL, HEINLHEE V5.
TAATNFNFIE, BP0 A &S D

25 (M2, 1965), KRR TIE I TRFkA %
oz (AR - JF b, 1993). AFRGEHTIE, BIHIZN
FORIELLMEELES I RETE S, FAL, 2002
AT ZFUEILTHRE L TB Y, BETH 2 Hl
(2, IR <3A0 LT B T REEEA = .

FFINFNFO 1L, PHBEIRICFEEL B
ENL72E 2 A, ¥ IFF<F TN} NF Nomada
shirakii Yasumatsu and Hirashima (21l 72 R # I
EHIrE

2. NFINFHEOHIRE B

RAAH & IR o g & o S, L
(CE3 - 1ILMR, 1981) 28 16/, Maril (=% - IR,
1985) % 14, KA T X v 2282 (LUF 7k
FUOLIRR) (BT 1992) HS24 T, ARk E 3k
BT AFENSR DL\, 7o, BRI TR D
I LS L VoI, AL E BB 27 F T
Hote. b IBEFEIS Do, YR &
WD 14 FETH - 7.

NSC 12 & 2 &I /N F /3 FH & O [lgid £ 2 128
R ﬁ%ﬁﬂLimFt®ﬁfﬁwﬁﬁ W FE 72
A & GEILOH T H BB x5z, B LK
Fiﬁﬁﬁkuiofﬁﬁﬁmﬁ%i:U%Tw%%
THY, NELRLEEIL e TE S, BILR S
TIEBAEY I NATERICEBE S NS T(, b

F2. BWEOMME X 02O &L, EETL,
KE (KIRFHEN) (B8 - 2> 7y VR
(NSC) O~ FJ w7 A,

Table 2. A matrix of Nomura-Simpson’s coefficient
(NSC) between the campus (and its surround) of
Ibaraki Nature Museum and Mt. Yamizo, Gozenyama,
Mito (campus of Ibaraki University).

. SR

PER e e K
TR i 0.38 0.33 0.57
JNiELL — 0.63 0.40
AT — — 0.51
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2l

I

HAET B ANFNFHOFIERER L, F O
DTHA.

Fszly 7z

DR O 2N FAFORGER BE L) IS %
) L7z SCIEHE LS TS, FHEMLK
(¥ 7 INFNF), BEF—K (X2 NFNF),
MHHER (anF 78, BEEZR (2 AT
TR

5 A3k

ARRIEA. 2000, Y NFNFIE (gen. Osmia) 2 FEDE H
Bk SR FAR AR gE R, (3): 41-46.

JASIERY - S5RISE. 1998, BEATAEL ORI, ZIRIL A
R AR IE G, (1) 119-139.

PEEIT - IRIE—. 1985, FKIRIMHERTILILEIC BT 21
HENFNFH & DERBFIAT. IR FHE i 2
(B, (34): 57-74

BEFH—. 1978, HEHIFEIZ B 50N F N T HO LT
7r. R, 46: 512-536

BRF—. 1979, BHPPE M AAE LA IZ BT BTN T
HOEREFRRA. Bak, 47 416-428.

AR IR —. 1981, FEIRIE VI ILEEIC B 5 Bk
FNF O KIARFHHEFDLE (ABRES), (30):
45-59.

RICHE. 1989, FEEAREFAM. 198 pp., L7

32—V T A8 7 YRR AR EE. 2001, SRR E AT
PR EREE 1 8 — RE (1), 89pp., 32—V T A
28— 7 TRIRIE AR I £

Bk . 1980 EIRKRFITBIT BN F /N F A 4 TR
. wINmRE b v ¥ —WFgeE R, (2): 23-34.

Bk #1993 SOH BRI 31T % NN F A 0 A TERY
. wmIlm R v v —iFgeEREE, (16): 31-41.

Bk . 1995, BRI BT BN F N F O A RER i A

& B

(ID). &R bt » & —igeikis®, (18): 5-17.

Bk . 1999, @I (HEIOCEmRN) 1[2B1F 50T
NFHOFEE. BIlm Rt v 8 — s,
(22): 55-59.

Bk . 19996, SLILEILERO N F N FH O LA, &
IR b v & — Wi, (22): 81-96.

Bk . 2000, SZIEE S IEEREE 7 T 3BT 5 N F /3 T4
DERERIA. BT R b v & — iR, (23):
127-139.

R . 2001a. FINEOK AT RREBRIZB T 50N F13F
MHoEREWHRA. BildRe et v 8 — e F,
(24): 43-51.

MR . 2001b. B IR O BRI & OV FINT HE
NN BT BN F oS FAHO AT IR, & IR
bt v —if7eds &, (24): 53-65.

ANIEFNGS - BREHIBHT - KB, 1996, EAB ORI DD
CBR. AMIEIRZE, 17: 133-143

PREEET  IE— - R B 1992, FRFKE ¥ v v
ISANZ BT BN N T O & & TR . TR
PoEAIRE (BB, (41): 153-172.

Sakagami, S. F. and H. Fukuda. 1973. Wild bee survey at
the campus of Hokkaido University. J. Fac. Sci., Hokkaido
Univ., ser. VI, Zool., 19: 190-250.

Takahashi H. and S. F. Sakagami. 1993. Notes on the Halictine
bees (Hymenoptera, Apoidea) of the Izu Islands: Lasioglossum
kuroshio sp. nov., life cycles in Hachijo-jima Is., and a
preliminary list of the species in the Izu Islands. Jpn. J.
Ent., 61: 267-278.

B ER— - AL - N . 1974, WA NN F AR A
DM &7 — M AL TS 10 35 0F % AR A AR
AW, (9): 1-60.

IWARAE— - H L. 1993. v H Hymenoptera. 7<) 5 Hif
724 (). KRR, pp. 197-215, KB EYAE

A s - FPZEIFH - ANEIERG - R EIH—. 1974, I RIEER
FEBSEAATIS BT B NN T AHOERER A, IR
AR e, 50 220-232

TRA= AR - A PR 1965, R RLHURIXSE
358 pp., ALFEfE

55-62.

AREH. 21— T7LN-7XRBEBRBYEOBHAS ST ZOEALTRESNET
H£/\F/NF (Hymenoptera, Apiformes). ZIRE B R EWEHRTHRE 65 (2003) pp.

1994 4E20 5 2002 SEDO RN I 2 — V7 L/8— 7 I AR EE O FA T, 6 B 42 FEO B £
INFONTF (A T IVNFEED) FRES N BWERAONF ST L KRN O
IR DN F T A E B 272012, B -2 v 7Y U5 (NSC) #atE L7z Z2A, A
LRI & D AT & OFUFEATE W L) RERBE S N
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Appendix 1. A list of wild bees so far recorded in Ibaraki Prefecture.
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Colletidae 71 2N F)NFF
Colletes (Colletes) patellatus Pérez 7 7 b N F1 2 /NFINF
Colletes (Colletes) perforator Smith 7+ 74 A 71 3 /N FI3F
Hylaeus (Hylaeus) paulus Bridwell & X X 2 /N385
Hylaeus (Nesoprosopis) floralis Smith A I A X »/NFINF
Hylaeus (Nesoprosopis) nippon Hirashima = v 7R > X ¥ /NG /NF
Hylaeus (Nesoprosopis) pectpralis Forster = — 1 /S & Z/NF/NF
Hpylaeus sp. 1
Hylaeus sp. 2
Halictidae 1/\F/NFF}
Halictus (Halictus) rubicundus (Christ)
Halictus (Halictus) tsingtouensis Strand 7 b ¥~ I/NF /N F
Halictus (Seladonia) aerarius Smith 7 71 77 4 I /NG /3 F-
Lasioglossum (Dialictus) sp. 3
Lasioglossum (Evylaeus) affine (Smith) /%)L /N F /35
Lasioglossum (Evylaeus) allodalum Ebmer and Sakagami 7 7 7177 2 /NF /N
Lasioglossum (Evylaeus) apristum (Vachal) =3 A 1 Z/\F/8F
Lasioglossum (Evylaeus) baleicum (Cockerell) > 7 7177 2N /3F
Lasioglossum (Evylaeus) duplex (Dalla Torre) K7 4 A J/NF73F
Lasioglossum (Evylaeus) japonicum (Dalla Torre) = v 2R > F ¥ I/\FNF
Lasioglossum (Evylaeus) pallidulum (Matsumura)
Lasioglossum (Evylaeus) pallilomum (Strand)
Lasioglossum (Evylaeus) sibiriacum (Blithgen) ¥ 7 ¥ /N F/3F
Lasioglossum (Evylaeus) taeniolellum (Vachal) & F ¥ <5 E /) /NF
Lasioglossum (Evylaeus) transpositum (Cockerell) 7 ¥ 5 & 2\ F/3F
Lasioglossum (Evylaeus) villosulum trichopse (Strand) 7 5% F ¥ 2/ F /3 F
Lasioglossum (Evylaeus) vulsum (Vachal) =% 4 ¥ a8\ /3
Lasioglossum (Evylaeus) sp.
Lasioglossum (Evylaeus) sp. or spp.
Lasioglossum (Evylaeus) sp.
Lasioglossum (Evylaeus) sp. 11
Lasioglossum (Evylaeus) sp. 4
Lasioglossum (Evylaeus) sp.
Lasioglossum (Evylaeus) sp.
Lasioglossum (Evylaeus) sp.
Lasioglossum (Evylaeus) sp.
Lasioglossum (Evylaeus) sp.
Lasioglossum (Evylaeus) sp.
Lasioglossum (Evylaeus) sp. 2B
Lasioglossum (Evylaeus) sp.
Lasioglossum (Evylaeus) sp.
Lasioglossum (Evylaeus) sp.
Lasioglossum (Evylaeus) sp.
Lasioglossum (Evylaeus) sp.
Lasioglossum (Evylaeus) sp.
Lasioglossum (Lasioglossum) esoense Hirashima and Sakagami
Lasioglossum (Lasioglossum) exillicpes (Vachal)
Lasioglossum (Lasioglossum) laeviventre (Pérez) ) X' /NT F 77 2/NFINF
Lasioglossum (Lasioglossum) mutilum (Vachal) € 4 1% & 2 8F/3F
Lasioglossum (Lasioglossum) occidens Smith ¥ 1A 71 % T/NFINF
Lasioglossum (Lasioglossum) proximatum (Smith) '~ )L/ X Z/NF/3NF
Lasioglossum (Lasioglossum) scitulum (Smith) 7 % € > 71 % J/NF/NF
Lasioglossum (Lasioglossum) sp.
Lasioglossum (Lasioglossum) sp. or spp.
Lasioglossum (Lasioglossum) sp. 2
Lasioglossum (Lasioglossum) sp. 3
Lasioglossum (Lasioglossum) sp. 10
Sphecodes japonicus Cockerell I AR/NT T 71 /NF /8T
Sphecodes nippon Meyer = ;K2 INT T A1 /NFINF
Sphecodes nipponicus Yasumatsu and Hirashima ¥~ F/NT 7 71 /\F/8F
Sphecodes scabricollis Wesmael
Nomia punctulata Dalla Torre 7 4 A /NG /3F
Rhopalomelissa yasumatsui Hirashima Y A~ 73 %713 2 K78 F /8N F
Andrenidae & X N\F)NFF}
Andrena (Andrena) benefica Hirashima ™7 A ¥ & A/NF /8T
Andrena (Andrena) hondoica Hirashima 717 ¥ k& X /)3 F
Andrena (Andrena) nawai Cockerell 77 & X/\F /N5
Andrena (Calomelissa) mitakensis Hirasima
Andrena (Calomelissa) prostomias Pérez. 777 F & A/NFINF
Andrena (Calomelissa) tsukubana Hirashima I 7% ™7 Fk XN F 35
Andrena (Chlorandrena) knuthi Alfken F/37 ¥ A NFI8F
Andrena (Euandrena) hebes Pérez ¥ 3 A ¥ X/NFINF
Andrena (Euandrena) stellaria Hirashima > 1 34 & XN F/NF
Andrena (Euandrena) takachihoi Hirashima % 71 77 A/NF/NF
Andrena (Euandrena) sp. 1
Andrena (Gymnandrena) watasei Cockerell 77 % 2 A/NFINF
Andrena (Habromelissa) omogensis Hirashima 7+ €Tt X /\F/3F
Andrena (Hoplandrena) dentata Smith b 777K & AN /3NF
Andrena (Hoplandrena) miyamotoi Hirashima I Y& b & X/NF N
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Andrena (Micrandrena) brassicae Hirashima 7 7 7 )< A & A/NFINF
Andrena (Micrandrena) falsificissima Hirashima V¥ 7 ¥ A & X/\F/3F
Andrena (Micrandrena) hikosana Hirashima & T 2~ X & XN F 35
Andrena (Micrandrena) kaguya Hirashima 71 77V~ A & A/NFINF
Andrena (Micrandrena) komachi Hirashima <7< A & X/\F/3F
Andrena (Micrandrena) minutula (Kirby) < A & AN /35
Andrena (Micrandrena) sublevigata Hirashimam 7 V< A & X\ F /3T
Andrena (Mitsukuriella) japonica Cockerell 3727 V) 73 ¥ 71 ANFINF
Andrena (Simandorena) kerriae Hirashima ¥V~ 7 F & X/ /N5
Andrena (Simandorena) opacifovea opacifovea Hirashima F71 & 57 ¥ & A/NF/3NF
Andrena (Simandrena) yamato Tadauchi and Hirashima ¥~ bt A /\F/NF
Andrena (Trachandrena) haemorrhoa japonibia Hirashima AR 7 71 %7 ¥ & A /NFINF
Megachilidae )\ U )N F#}
Coelioxys acuminata Nylander & A |} 71 /NG /8F
Coelioxys yanonis Matsumura Y/ b 771 /NF/3F
Coelioxys sp. 1
Coelioxys sp. 2
Megachile humilis Smith A I A/NF1) /NF
Megachile japonica Alfken Y~ k/NF1) /3T
Megachile kyotensis Alfken ¥ =77 b /NF 1) NF
Megachile nipponica nipponica Cockerell /X7 /N 1) /N F
Megachile remota sakagamii Hirashima and Maeta 177 77 I /" F 1) /N
Megachile sculpturalis (Smith) 7 7/ \F 1) /N F
Megachile sumizome Hirashima and Maeta A I V' A/\F 1) /NF
Megachile tsurugensis Cockerell 7 )V 77 /\F1) /NF
Megachile willughbiella munakatai Hirashima and Maeta A5 71 % /N3 1) /3F
Osmia cornifions (Radoszkowski) ~ X J/3F
Osmia taurus Smith 7 /NF/3NF
Melittidae 7 77 &N F /N FF
Melitta sp. 1
Anthophoridae 113 7 b\ FNFFRE
Nomada aswensis Tsuneki 7 A7 ¥~ ¥ 7 /NF/NF
Nomada dalli-okubira Tsuneki
Nomada galloisi Yasumatsu and Hirashima 727 ¥ 5 F /N /35
Nomada ginran Tsuneki ¥ > 7 ¥ F =¥ F /N FINF
Nomada harimensis Tsuneki /\') ¥ ¥~ 5 5\ F/3F
Nomada japonica Smith ¥4 I a7 ¥ <5 T/ F/NF
Nomada koebelei Cockerell 77— N F< 5 5 /\FINF
Nomada muinensis Tsuneki
Nomada nipponica Yasumatsu and Hirashima = v K F <5 /v NF
Nomada pacifica Tsuneki & TON\F <5 5N F3F
Nomada sheppardana okubira Tsuneki I F < 5 7 /\F/NF
Nomada towada Tsuneki b7 5%~ 5 F /N F/NF
Nomada sp. ¥~ % 7 /3F/3FO | il (GRALHGHL)
Nomada sp.
Nomada sp. 3
Eucera spurcatipes Pérez ¥ 0 AT /7 F HNFINF
Tetralonia mitsukurii Cockerell X7 7 ) &5 F 5 /NFI3F
Tetralonia nipponensis Pérez = K 2 &7 F HNFINF
Ceratina (Ceratina) esakii Yasumatsu I %7 ¥ /\)/3NF
Ceratina (Ceratina) iwatai Yasumatsu A 7 % F &7 ¥ /N 3NF
Ceratina (Ceratina) megastigmata Yasumatsu and Hirashima 7 17 ¥/\F/3F
Ceratina (Ceratina) satoi Yasumatsu b7 F 7 ¥ /35
Ceratina (Ceratinidia) flavipes Smith ¥ % £ Y /\F/3F
Ceratina (Ceratinidia) japonica Cockerell ¥~ k7 ¥/} /3F
Xylocopa appendiculata circumvolans Smith 27 < /NF
Apidae 2V NFF}
Bombus (Bombus) hypocrita hypocrita Pérez 7 7 < )VNFINF
Bombus (Bombus) ignitus Smith 7 1< )L/NF 735
Bombus (Diversobombus) diversus diversus Smith I 7 <)L /NF/NF
Bombus (Pyrobombus) ardens ardens Smith =< )L/NFINF
Bombus (Thoracobombus) honsh is honsh is (Tkalcu) IV~ ~<ILNFINF
Apis cerana Fabricius =7 ¥ I/ /NF
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1: AdF - Wi (1981),  2): FF42 - AR (1985), 3): BT (1992), 4): As (2000) BL I 22— 7 28— 2 TWIE AR A (2001).
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Records of Achalinus spinalis in Ibaraki Prefecture

Katsuhiro Yumoro and Shigeo CHINONE *

(Accepted January 13, 2003)

Abstract

The occurrence of Achalinus spinalis was confirmed at Machitsuki, Daigo-machi, Ibaraki
Prefecture in August, 2002. We recorded eight localities in Ibaraki including those reported this year

where this species has been found.

Key words: Achalinus spinalis, Colubridae, Ibaraki Prefecture, rare species.

FC®IC

5 715K\ Achalinus spinalis 1%, RMNOFHRE%
LR E L, UNO IR F THMmd 27O~ ET
HLH. EBGINIA TR PR ET, I I AHHrML
LCTEY, Bl LIS 22 345w (R,
1978, 1987). FKIREPICIE, /BILAHE TOAERA 1
plRtsk SNz AT (M) BHAEKRER 2, 1979)
KIREDOL Y F7—=2 7 7 THHVHEIGRE ST
W5 CRIEA DB LAY (BER) RERREE
£ 2000). S, AFEIZOWT, 200248 HIZh K
FH COEEBPMEREINI-OT, IE COMRLTE
DT8Pl EHRET S

REBLUHREHORR

200248 H 7 HIZ, 4MiEFEIRIC L D) & F e
A, B (TSR AGERARFITITA) 1L O#HH b
BV TR TS e (K1),

FRER IO MO L 150m T, BB LE

AW Y F, A aNHITF, Y TUNF b
FOXNFL T, AINHIT, TAF, 2, AF
I A% ETHLH (H2).

PREHM LD WMDEICZ Y, O TFIEHI i
Lo TWD, HIINOINNEIX 5m, & 20em TH
5. ZORBOERIEWIAY, TAHWHXT, T

1. RFITHTA CRE SNy 1 FRAL.
Fig. 1. A female of Achalinus spinalis collected at
Machitsuki, Daigo-machi.

¥ 32—V T A8 KB BRI T 306-0622 JIRUEAHTTAKIE 700 (Ibaraki Nature Museum, 700 Osaki, Iwai, Ibaraki

306-0622, Japan).
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NAZRETH A, RO TIEIIKG %% L

, A%
SIRFEOERTELREIZZ > TV D,

*
&P,

BRESI N2 FRNEDHE

SR SN2 7 B F RN LM TR 46.8 cm,
Rl 1em, BE (BFE=REE MHRE X 100) X165
TH5b.

O D % RO TS HEOL TH o7, Z L
T, BTHRIIEIEFR L LI 1 BF2IA TV

SRIOEARIE, RV~ ) VERE L7, B O
SRV ) VHICEI LTl I e F, s
HHH <, BLBoMOKEIRILL TwiL0IlL, i
JRIZEGWC EERBHRLTWD E bR S, SERMANR
BC, Bl tHLI b ENERLTY
5E9THA.

2. ¥ HFARNCAEH.
Fig. 2. Habitat of Achalinus spinalis.

£1. FIRETOF I FhRAL DL

CRE R

ChETORBMRTORER

KW TDY N F RN OREREFE LIRS, K
IZBWTC, #hFHRAEIL19784E8 HIZKTHI~F 1
IR CRBERBURIC X » TROICFER Sz, LAk
1&, 1979 4F 2 A £ TR FITHIAS O 513G HBICAS il B
SNTWIREHD D 5705, EAOFEIHAERHTH
5 UM, 1979). BEHE ARIKIE, 1986 4E 11 H 13 H
WCRFUT~F A IRT, 3MAEERLL CREL
W, 1988). 09 L O 1 EKITEEEKAHTA LT
5. 1992 FELLFNIE R FHT LB E CORGENH 5 (K
PRI AE TR BRIESS, 1985). 1992 4F I IL KT BB Erie
RCOFREED D 5 (KEFATEEREE, 1995). TANE
MRB X OARIER K, 1994 SEICKTHTEIRT, &
07 A VHREFICAREL | BEERLTIRELE. =
DREEARIZ, I 22—V 7 A8— 27 KR E RIS AEIC B
WTHZIBEARIZ SN, BRENTWED, #HuFlash
TWhhol, JESEETRBIORE 5K, 2002
7 A 29 HICAb IR HBET TR R L C LR & 3R
L7z, BRI & BRI T S I i | S AR L L C
WK SN T b, RO EFERORE L 7-HEAR
&, BT 7PIHORRETHS. ZL T, E B
Kid, 2002 4E 8 A 11 HIZ 18K % AZERLA 10T 157
ECRR L7 AR T S A SRR AR L L
T STV 5.

PIED X912, ¥ hFRAE O, EARREEIL
B A7, ARMOEMEE LT, R/ R
RPN L W EDEETH L. Sk, FEILHTo®E
R R RS 2 (AR S & B BRI (WERAL) AR
MEOERIRICKE BT L e TFREND. #
Tl 22 HHRINEE R EOFENLENS.

Table 1. Records of Achalinus spinalis in Ibaraki Prefecture.

NEEER U~ F 1 # R P BRI 1978 45 8

AR T ~F 1 5 iR? Rl o 1986 4 11 A 13 H
NGEERRT- 0T Ry

NGEERRTIT R B i ® 1992 4

AEEERRT-HT IR TR E T - AN IER 1994 4F

Jb T3 AR BT - W% B 200247 429 H
IFETERTF-HTHT A+ B SRlith=gES 2002 4E 8 A 7 H (4lofd)
IGETR 0T -9 fio%s 15 200248 A 11 H

1) ANERYE (1979), 2) R

ik (1988), 3) FIRULETGERBEIE (1985), 4) FKMRULATEEREEET (1995).
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Avifauna in Sugao Marsh I:
Survey Records at Fixed Observation Points during
October 1998 - September 2001

Asae YANAGISAWA *, Kazuo SHINOHARA *, Mitsuko Kar*, Miyoko Sasayama *
Mieko Tomioka *, Toshio Kicuchi *, Sumiko Sato* and Tsuyoshi IsHrrsuka **

(Accepted February 20, 2003)

Abstract

We conducted a monthly survey of birds at fixed observation points at Sugao Marsh in south-
western Ibaraki Prefecture, Japan, from October 1998 to September 2001. During the serveys, we
recorded a total of 83 species in 30 families and 12 orders. The maximum number (n=2,399) was
recorded in February 2001, and the minimum number (n=119) in July 2000. Anas crecca was the
most abundant species (57 %) in spring, Egretta alba (13 %) and Ana spoecilorhyncha (13 %) were
most abundant in summer, Corvus corone was most abundant (19 %) in autumn, and Anas crecca
was most abundant (34 %) in winter.

Key words: avifauna, count survey, Sugao Marsh, Ibaraki Prefecture, waterfowl, wet-land.

SE (RIRULEREESS, 1990) &h, BUEICE->Tw5.
E&zﬁ@%ﬁﬁ#ﬁ IZOWTIEZNFE TV L D20
BHABIEAR O 58 40 km & 72 AN A EEEC S B ENTWD CRMIZA, 1999; 1IRFIZ2>, 1999; #T
DA, SRR 300 FI0 aNs Fa o R T TI0 0 PR 2001). EH ST 1997 FICHL LI 2=V T 4
EFHORSKM E LTSI ONE - ), 1996), T I8 — 7 KR H R OMEE R T v T4 T B
FCICR2F9THOTEILHESINTVD (32— F—AEFHO—RE LT, 1998410 A0S, HHEBO
T LN — 7 IR BRI R, 1996). T X9 FACRKREIC RS NS B T EOKEE R
N-ARERELYER L T2 EABIE, 20ROk H 1 RESRAZFERL 5. Sl 1998 4 10 A
% 8 & T 232 ha D HEPH AR FARBREE DR A Mt | 2 i ~ 2001 4F 9 H OFERIZOWTHET .

FC&IC

FIa—VUT AN RBBEAREWERT VT 4 THE T — A T 306-0622 FK I 25 T K 700 (Ibaraki Nature
Museum Volunteer Bird Team, 700 Osaki, Iwai, Ibaraki 306-0622, Japan).
BRI -V T AN KB AREWE T 306-0622 JK UL E H 1T KW 700 (Ibaraki Nature Museum, 700 Osaki, Iwai,
Ibaraki 306-0622, Japan).
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AT S L UHEH

FHT L KEEET OIS L E AR, ROk
AFE NG LD . BALZ2HEOBEIEL
WE R OES T TEINTTE MmO 12
LEZLNTVD (32— U7 h8— 2 KR A kS
WgE, 1996). mACEEEEIEA 5km, HOVGEEEE IR K
600 m DIFZ A L, ZORWNZ MRS 17.5-22.5m ©
B E N, BAKE OWIREE 7Tm, KK
ImDF (32— 7 L78— 7 KRS E R
1996) T, 4km P23 F L CRIRIINC AT 5 (N
1374, 1996).

1949 4R\ ZIZIR D KERSFEIKIE T, HORR A EHAT T
AR TERDTNIHEEZ DL LT TH- 72
A3, 1993 A ICITBEOHFE DKL 2 ¥~ T EDHE
5L 2 ), BAKIENEA 20 % 12 F THWA L,
SHESIZEB oA LAY E OB OMEITIC X
D, BEdAL, SEEEATE SR, KELSERTHS
EPIREEINTVD (3 2=V 7 L75— 7 BKHIE HK
HWEE, 1996; /NMEIED, 1996).

AR A PR AT IS L SR 5 & BOK T 2 s, T
ELPETEEAMBECTESL L) IZ4HI8HT (St. 1-4)
E7. (K1), #BIgEmofiE e REE, £10
WY THDH, FEAIED (1999) 755 ML CEMAES
T o 72HFIZRRT ST WSk A K, THEHPTA
N W2 OBIZEH D b R 72,

RETE

SE ST AT S BIEE M 0T 1 M 2 72 ) OBIZIRER % 20 45
LD, EOREMAIC MBI 7z Bl & B iRk L
72 THAIICBTAMEANIT 410 ATH S, Kl
HOBLIEER o, BHL M (St 1) X
9 IF 40 73 ~ 10 B¢ 00 43, byA (St. 2) 1% 10 20 45 ~
10 [ 40 43, RCITRIFIRE (St 3) 1 10 | 50 43 ~ 11 K
10 47, TEEERT (St. 4) 1% 12 B 00 43 ~ 12 B 20 4 &
L7z @Bigaidig 1), JEHIES 1 KBEH OFRT 9 [ 40
a3~ 128 20 431247, WROBE B L O EE 0K
FEHIC G- AR F 3B A A EICEH L CE
L7 (F£2).

BlE2121d 8-10 fE O BUIR T & 30 fs o b 2w % i
v, BRI O, IRE, BREL Tw o EBIfES
TOMKEA BRI D R D L) ICHRL 7200 31E

0 500m
I

R 1. @ s BgEh A St 1 MERESE, St2 BV, St 3:
SCHT I FIAG,  St. 4: 1A R,
BV b= VB ORKEOHM ZRT. 32—V 7
L= 7 TR FRIEAE (1996) %51,

Fig. 1. Locations of the fixed observation points. St. 1:
Muryoji, St. 2: Kaminuma, St. 3: Sorimachikoumon-
bashi, St. 4: in front of the museum.

AT ML HRRICIEHABIZDIZ), ST
DRI E AL, BISEKTRICZ O H ORI
AR A L, BEoOSEHIZOWTE, BARE
HHSREZ RS (2000) 1206V, HARBHEHERI 2
WT R A aANTFa T Ion TR E (1986)
W2t - 72
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Table 1. Environmental characteristics of four observation points during 1998-2001.

% A (A

= B

fE<F (St 1) IR O A 5 — B/
{ e o lzARFEORE
3 (st 2) FAP L BRI,

BCHTTIM (St 3) oL

AT (St 4) SNHET— - DO

FAZHE O T VBRI 5 .

BRI T VB, ~ T BEEDILDYY, KRR DSHE <
BIITEERDZENDY, BT,
HABIM O DT 22 BAKIET, HOR Y IE~ 2%, I THET
JELELNTWE.

HABOHFLET, JlloFiE <, LIFLISRSER L Tna.
LINE SRR N, B~ % I VHEETEDN, YFF
FEVEDSTLINR N IZIA S > T 5.

R OERIE, v 3 BEEE, I VEE VS EEENL S T
5. BORRIFEHRDIFES, SN EIHREZBELFEOL,PIE

1, BIKTHAPER T,

2. A H s L OWHAE AL

Table 2. Observation days and number of observers.

£ 1998 1999

FASEHH H 10 11 12 1 2 3 4 5 9
H 7 4 2 6 3 3 7 12 2 7 4 1

K of® g 1) £ B B BEiL BB o REIL B B RER

AT 7 6 9 7 6 8 6 6
£ 1999 2000

HEERH H 10 11 12 1 2 3 4 5 6 7 8 9
H 6 3 1 5 2 1 11 10 7 5 2 6

Ko W W 2D ) i B i e W L R 2

FAE T 6 6 5 6 5 8 8 7 8 8
42000 2001

HEERH A 10 11 12 1 2 3 5 6 7 8 9
H 4 8 6 10 14 7 3 15 5 3 7 4

K E-3) W W 2D hNE S ED i F R B &Y /RN

HAE R 5 8 9 6 7 7 8 10 7 10 10 7

A AR

PR, MR, REESTF, N800+, RHBER

RS, FHAT,

M=, SORMIL, WR%EEF, &

SEIF, MR, A= v, ERANL, IS YT, BRE

BRBLUVEZR
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FABOBKIE %M 5 7 TR EOKE %t
O L7z7- 03 10 A2 & L7z R
BOMEARMIEL T L BICOVWTIIBEREICHD
7z

1998 4 10 H ~ 2001 4F- 9 H @ 3402 12 B 30
83 FEZMERE L 72, 1998 4E 10 H ~ 1999 4F9 HiZx 12 H
2970 FTH o 72, 1999 4F 10 J ~ 2000 49 1 12
H 29 %l 66 fECTdH - 72. 2000 4F 10 H ~ 2001 4F 9 Hix

12 H28 Rl 68 FiTH - 72 ($3).
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FE3FELEZELTEHL o T D, TUIBIEH
WHOHE 1 EBIATONE O, LEDRE RS 2w
Ll WrRPHL WD ORh OB L RS
[AVAT SRE (23| =y (=N



]

Fif - IR

RilSEkes - REIBOS - 8

—
=
|==}

BT RILEART -

R - S

Rl

M

70

(Ponunuod °q 01 3 k)

FL
[ . ! . . I . CxyogLad Sy
S 1 1 1 4 CXUOWT Y
[z u]
4 . T . FAANEY
S 14 . ! EX N4
I . I . FAALE 1Y
4 I I . A4 OV
4 4 . . . FAAL 6E
1s I . 8 or Tt F A2 8€
€1 T It kL LE
[ 2]
9Tl [ 6l ST 8T ¢V . e Ll (& & 9€
€ : . . . . € . . . . (d £V &¥ St
8T . . 1 S . 14 S € . [ . 1 4 S G FL) v
oL . S 4 23 8 or o1 T (£ €€
[ £)
sol 4 € 6 8 or L . . . S S €l 1T 9 . I € St ¥l LT 91 8 4 S ve 1 ANk TE
6C . ! I I [ [ I 14 I S I S € I I 280 1€
[t 4]
6T . € 4 € [4 1 T € 1 T [4 T 14 T S 0€
[t ]
14 1 1 1 1 Lk ALy Lo E £ 6T
[l L ]
i B . B . B B . . i B B . B . N2 T4
€T [ 1 € I - 1 T 1 . 1 . € . € I € 1 (¥ LT
6 € . 1 . 1 I 1 1 I L&k 9T
z 1 I a4 st
[Hx 4]
4 B . B . . . . . . . . . B . B . B . I i O Ay e
S6 B . . . 1 a v . T w T [ 11 € S 4 1 1 11 . 1 Sl FTHOAasNe €&
¥20¢ - . . 1 081 878 00¢ 80¢ 0¢ 0cT scc TSI 91 . 14 S0C 0ST 0ST 0S ¢ <
L1 . 1 . 14 8 . . . 4 . . . 4 1
YL 14 8T 11 8 4 9 ST 0C
9 . . . 14 4 [
0l . . . . . . 9 1 € 0 . . . . . . . . . . . . . . . . . . w_
66L . . - 1 1T L9Y ¥8TI TL9 0001 0S9 101 1T . . 1 801 909 LLS S9T 06¢ 0Ol ¥S ¥ . . - . 8¢ 019 0I¢ vcT <TIl 0TI SOl €€l LT
S08 96T 69 VI T 6 9¢ T € 6 . L ST s€ Ly 11 . 1 ¢ [ . [ w L € 9 1¢ 11 ¢ 91 L € . 14 S€ 91
16L . . . . T LT 001 0ST T8I ¥TI 0T 1 . . . 8 18 B4 S . 4] 14 6 1 € [0 FlHr ST
1 . . . 1 . . . (SRR
4 e e - [ LEL4UELGCL €
S91T 61€ 60F 96T 81 0¢€ 961 LIT €€1 ¥¢€ C I 1T I 961 T6 01 LEL4vn T
T . . . 1 I . LELgEpE T
€l 8 € T
9% (I3 IS 8 8 m a9 81 8 S S or S € 6 € 6C LT 0T 1T vT ¥l 1 or 1 9 . 14 0c 8¢ S¢ ¢l I 8l
144 [ [ . I 4 9 I € 4 I I L € L I 14 I
€€ 1 P Tl . . . . . . . S 1 . . . . . . . . . P . . . . . . . . . .
879 Le 9t te ¢S 9l 91 9 14 € @ o1 9 ST 0€ ¢ w6 61 ¢ S 14 v ST 6T ¢ 68 LI ST 6 81 ¢ 81 ¢ € LT 01
YT 14 1 . S [4 . . .
L9 T L € €l LT ¥ € 1 1 9
I [
9011 0oc Le ¢ <¢¢ 81 It ¢ It ¢S¢ LS SE€ IC 81 €€ 0T LT €I TS TE €€T 6L O €T TC st I v ¥l 81 8 TI 0T T¢ 6 6y 0T
09T S 4 8 8 8 6 4 1 € T S 1 L St ol 0T L € 14 T € S € 14 Zcroor oz st oTwroI1r9 € 8 S 9 S (W7
[ (£ &) )
14 9 € S S ¢ L ¥l 01 9 8 14 9 C S L or 11 1 T S I € 9 I 14 L [ L € € 9 [ 14 L H
6 8 L 9 S 14 € 4 I Cl 1T oI 6 8 L 9 S 14 € T I Cl 1T or 6 8 L 9 S 14 € 4 I Cl 1T oI H % Y
100T 000T 6661 8661 £

"T00Z-8661 Suump ysiey oeSng ur snsued 1od s[enpiarpur pue soroads piiq jo IoquinN g d[qeL

“(H 6 <y 1007 ~ [ O1 <y 8661) WY E Ui = WHOEE ORS¢ E



71

m
a
&
=
S
ISy
{
m
=
&
(e}
x
2
jpi|
AAD,
a

L

D E

HHEBO BN 1

6l T¢ 8 6C LT 9T & 1€ T¢ €€ T¢ TC € ¥C ¥C TC 8T €& ¥E 6C ¢ 8¢ 8T 8C 0C LT ST 8C 1€ 1€ T&¢ 8¢ T¢ ST If €T i EL
Tt L8C ThE 1€T O0SI 6£1 8TL TPIT 66€T 8061 LTVI TTE €LI 181 12T 6I1 691 19T 98L TSel 8101 8v6 €0v ¥8F TST S 06T 991 SPT €ST 008 +#0S 9LL TEL 009 18¢ 06L WL
ST 1 . . . 1 . I . . . 1 1 . . . 1 4 . . . . [ C . . T 1 1 1 € 1 . . . 1 € r4ToE
[E344]
08% S 14 € [ I S 4 . € 14 or v I . . . S 91 L [\ . . . . I 9C I - . . . [4 VLW LA 88
86 ¥ ST 9 [ L 1e w11 I I T ! 4 8 [ ¥l 6y 6T LI €T ST 8l 14 14 or 8 ve 1 61 0 T € LT 008 L LW A T8
il | T A . . . Soe . . . - ST S - LtE 18
T . . . . . € . . . € o oa - . . . [ L4t 08
(v £ «]
] 7 1 v ¢ < U L 1 - 9 - 7z 1 - o 9 - - T - - o ¢ v 8 - [ - - - - (47 6L
[t £7)
1434 I e 9¢ 11 ¢ 0c 1¢ 1 8 S [0 € L 6 6 6 o €1 0T LT 61 €T T . 9 9 vl < [ I 4 v < XX 8L
e E 4]
028 . . . . 1 . . . . 4 € 1 1 . . . 1 . 1 . ¥4 LL
¢ . . . . . . . . . . . . . . . . . .oe . . . . . . . . . . . . . . . . . CArLTY 9L
Ls P S S T B P S S S G P e LALGE SL
[y £]
60 : - T8 1 € - s : - 9 . T - - - - € v - - ZLTAEE VL
sz . . | I | TS SR . . . v e - . . I . . GkdL €L
or . . | S . . 4 . . . . S GsLal T
SL1 .08 S € 9 I oS € I bt ¥ .S L 9 v 9 6 1 L S T T . ¢ ¥ T s T o T - 1 € <t n
z : : D : : : - : v T T < : - - T - - z 0L
o1 7T ¥ ¢ 1 ¥ s ¢ 1 s T U T ¥ - T 1 € s s T # 9 6 1T o 9 T 9 6 6 T T ¥ 69
ST . . . . . T . : . . : . : . . . . : . . v - . . . . . : : . . . 5 ¢ 39
0¢ T € 8 ¢ - : - : T 1 9 1 - I T 1 1 - : - 9
951 . oo 8 . . . € 1o . . . vooss . . . 99
kel .L w9 o 9 T € € - T 1 I s v 6 t T R .s L 8 € s € - T - T 1 )
39 . . . T s ¢ 1 1 - - . - v 1 v < [ 9 o - O 9
bl I T O B B 2 2 T T )
701 v € 1 1 9 8 € T 1 ¥ L v 1 ¢ o 1 1 ¢ 1 ¥ 9 9 + T ¢ 1 1 T ¥ T € - T 1L 29
1T ¢ ¢ 9 ¥ L[ - € 1 T 9 o0 1 9 T - € € T € € It € 9% - T S ¥ € 9 - T 1 1w 9 3 9
3 : : T : : : : 7 1 T - : : : [ R : 09
ss 1T . B 1oe - 4 T o8 L€ 1 1 - (A I v 9 v 1 - 65
€l s 1 o€ T oL 9 € € 1 S I 1 st 9 L ¥ v 9 I ¢ 1 S ¥ v 1 L Ll Ol € - VA% 40 8S
[y 1%a]
I . . : . : . . : . ‘ . . I - : . : . . : . ‘ . . . . : . : . : . : . . . iy IS
12t 9 € 61 b T € - -+« .« Wl Ll T €L 9 S L . o+« .« o0l S v T 9 I T - e Kyl 98
s1 . . . . . € . . . . o1 . . . . z K lbd LEA S
T - - T - - - - - - - - - - - - - S
0T r - - - T - - - 1 1 - z . . 1 1 1 1 1 . -z 1 - 1 1 - - = 5
91 P - P R T - 1 - : - - T T ¢ T T 7 - IS
€l 1 -9 - - - I I 0
01 P N . S R . S 8t
ot L 9 - 9 v v T ¢ z 1 ¥ . L 6 1 v - 1 T S v < S s L[ ¢ 1 T 1 T T 1 € ¥ 15
L z -z . . C . . . . . . . [ R JNWELA 9
[ ]
¥ 9 € S Sl ¢ L vl 0l 8 |4 9 4 S L 0l I I T S I € 9 I )4 L 4 L € € 9 14 L H
6 8 L 9 S 14 € [ I I ol 6 8 L 9 S 14 € [4 I I ol 6 8 L 9 S 14 € [ I I ol H % Ty
100T 000T 6661 8661 E

(ponunuod ‘¢ dqe],

R €



72 HRREIT - i —% - HEESeE T - ILSeUT - BRISERT - RO - it 1 - A% W)

HBICoMBUEAZTIE, 1998 4E 10 H ~ 2001 4E 9
Ao 3EMORAIZ 200142 502,399 FITH - 72
(X3). A3 200047 HO 119 FTH o7z, 3 HO
YRR 2000 4EA% 1,352 31, 2001 4E7A% 2,142 1 &
L hoTwh, THIMLAL TV LA BN TS
W2 k&, HERRHICL TV EESAL I LS
BB L LTwbE-BDbRS.

3. {EfFEURRL

By — X OBERMAEEO EA 101X, 408
Thb. 3ELZBLTCO I MITIHE (7,994 ), 24

35

30 -

S

25 -

WEFFHHE (3,0243]) THo7225 3HMLNTFONERL
EFEICL Y ERP RSN (F4).

4. BFHOELRE

1998 4E2 5 2001 SE D R ICBIEE S N E B O B
DG ARINICEE L, FHILoBELEOEEG L
R (Ma), FEEa e (57%), anzFawy
8%), *FFTHIE (6%), T (3%), NIKY
T A B ODMTHo7 EMIZITAHF
13%), #nniE 13%), 777 (9%), AXR
(7%), V32 (7%) OMATH -7z, I NS R

~-e- 1008%E 108 ~ 1999598
—=— 19994108 ~2000%9H
~—a—20004E108 ~200149H

15 : : : :
10H 118 124 1R 2A

4R 5A 6R 78 8R 9R

B

B2, HAERIZBY 2 EHOEEO B2t (1998 4 10 H ~ 2001 49 J).
Fig. 2. Monthly change in the number of bird species in Sugao Marsh during 1998-2001.

--e- 19984 10A~ 1999494
000 - —=— 19994108 ~200049AR
3 ——20004£108 ~2001498

2500 -

2000 -
]
#1500 -
.

1000

500 -

108 1A 128 1A 2A 38 48 SA 8A 7R 8A SA

X 3. EAEBIIBIT 2 BEOMEEEO A2 (1998 4E 10 H ~ 2001 49 H).

Fig. 3. Monthly change in the number of bird individuals in Sugao Marsh during 1998-2001.
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R4 BFENOXRY — A28 5 LHORRUEGEENAR (1998 410 H ~ 2001 4 9 H).
Table 4. Ranking in total number of bird individuals in Sugao Marsh in each season during 1998-2001.

WE 1998.10-1999.9 1999.10-2000.9 2000.10-2001.9
A ‘ - g N = S
i % a2 % a5 i % TS
1 a5 E 1,652 J5E 2,135 JE 4,207
2 T HITE 764 F AT 613 F I 1,647
3 INVRVIITTT A 642 71 562 a7 F a7 1,202
4 Ny Favy 481 aN7Faw 482 ~ITE 706
5 A F 267 INVT NI A 300 71V ITE 452
6 AR/ 232 INVIRVITTT A 188 RYAY 312
7 71V HE 197 A F 178 A ¥ 183
8 T A E 167 AR R 171 A AR 181
9 AT 123 T A E 170 INVIRVTTT A 152
10 F AN 105 OV ITE 156 INVT NI A 137
F0 _
2%
S
o
s .
IIII% . frssest
NURYHTR [ . FOfth [
3% — - AT 51% (e
2Ly ly] 57%
3%
AFHHE
6%
NYFaAY
8%
NORYHSZ Tt
e 1 9% 14% et
T ; N
At B J5E
Attt LY
%d){ﬂ CRER R . 34%
KL .
41% fiiae .
L aHE
ma
hy 13%
ALHE
3 | 1o *rHHHzE
TSR 25%
7%

4. BEAEBIIBT 2 BHEOEFHOEETE (1998 4F 10 A ~ 2001 49 H).
A EH (3, 4, s H) O (n=6,965), B: HH] (6, 7, 8 H) OHEF (n = 1,933), C: #HI (9, 10,
11 H) o%s (n=3,114), D: 2 (12, 1, 2 H) O&HKGF (n = 10,212).

Fig. 4. Dominant bird species in Sugao Marsh in each season during 1998-2001.
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HIA(19%), aHE (13%), PVHE (13%),
NCTIHFTA(T%), BT (1%) DIETH -7z,
AN a e 34 %), AFHHTE (25%),
Fav (16%), ¥HE (6%), 777 (5%) OJET
HoTz.

FW &AW 3 'SR D 30 % DL A S
W, TOEERIIEN (57 %) "4 (34 %) 12HAR
Earolz, BEINE Sy A FEaVAED, BIFIzIE
NIRRT T ANEREETETH - 7288, BHRITNT
b 20 % Al CEAEDFIGHN BB L 7.

= AN4

5. H>HTELE

1998 4 10 H ~ 2001 4 9 HiZHEH & EFHL 15 1
Ronzz (E3). <% 132000 4 10 A ~ 2001 4F
9 DA 1I3FRSN27%, THIEZ OE, HdtH i %
B o 7o RIEW TR EIHR IR SEAVKES L7272 ICH T
L7z&Zz6ns (BifR, 2001). anzFay, Ik
®, ¥HE, AFAHELREDEHD 2000 4 10 [ ~
2001 4F- 9 FH DA O BEIEANIZ DT h KIEWH D%
BHEZOND (£3). HH 2 BOMRE LT 51320
BKHEEAO~Y I EHE CYITOM TELRAL T
WhHLEREFBOaNs Fay (JEH 2002) &k

B O(St.2) BXUHEWsER (St.4) TEL AL
IAEIE, 1998 4E 10 H ~ 1999 4E9 A B
1HE2H

(f15% 1-4).
FUV19994E 10 H ~ 2000 4E9 Hi2B W,
IV 3H 4R IEBgENn (MS).

2500 r

2000 r

1500 -

W

1000 -

500 -

IR - IR — 3 - W3S - IRy - BRI - ROBCR - ety - A% Wl

6. EKMEDKE

BARMES EDR I NY TIE, 1998 4E 10 H ~ 1999 4E
9 HIZ2 TR SN2 T, 1999 4E 10 H ~ 2000 4
9 A B LU20004F 10 A ~ 2001 £ 9 iz oz ho
72 (F23). A A N2, 1998 4E 10 H ~ 1999 4 9 A
10539 (10 i), 1999 4E 10 H ~ 2000 4£ 9 H 5139 (18
fir), 2000410 B ~ 2001 49 H 393 (21 fir) & i
DEADFRD btz (£ 3).

N SERMARBORDIE, BIKEORHD L &Iz
FoEibit: OMEMESHER S D, TRERILHICAL
BT 5 TEBOF F/NE, LWNIEATED D Y
BEBINT 5 2 EAFE (1995) X Dt snT
WEDS, EHEBOFFNAIEINEDL LA LT
Wo, AT EIT A0 TH A ) 0. SHRIEE
LTS v &,

i

HHEBOEMREZIT)ICH72o T, BFANDIL
BEAD ZPLCHFT L TL S o AFERKIZIEEL
BT 5. 72, CoMETELEDDIIH72H KR
H AR AE 0 /NIRRT U3 8 AR VB ORI O STk O $
ez 7oz, OB S A ARSI ZE AT O S PRI L
RICEERGOREL G AICTFE L Cwiz2nr, &
BF T EOMMEOFTHRELZITRIZERLOLE ) T LD
DERIZDIzo TELDERBIFT 2 22wz, K
PRI E IR R O H I GERBEE R IR T A~ O T35

108 1A 12A 1A 2R

3A

48 SA 9R

A

6R 78 8A

B 5. AP TS SN2 T EOMERD AR (1998 410 JT ~ 2001 49 7).
Fig. 5. Monthly change in the number of Anas crecca in Sugao Marsh (1998-2001).
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FIRILERBES. 1990, IR HARBRBER AN, 169 pp., &K
MRS

S E - (LT - SRR, 1999, BAEBOBEMIT : &
HHRAER T v v ZRERDPS, 32—V T AN—2
IR AR AR ZE IR, (2): 83-103

I 2=V T A= 7 R ARG 1996 EAEOH
R—1996. 62pp., I 2 — T T A/8— 7 TR H AR
£,
AABEHEMEZES. 2000, HAESEHERUGETH 6 i
345pp., HARYS.

& B

/NIEFNGS - BREHIBEE. 1996, B EFORAEL ZOEEL © Z
DOBEZL LKA O KA. EIE R BB H AT AW, 3
10-12.

INVEFISS - SRR - R fEA. 1996, & AR OREE OBLIK
EER. BRAUEfZE, 17: 133-143.

FRELAT. 1995, FEBINIBUT B4 43 (Fulica Atra) O
BEBHRAD»S O —EDEE A ¥V 2 — ). KRBT
RO EERAN7EHY, 4: 61-64.

FHRBIEL. 2001, KOE - I oHE FRETEE 25
241 pp., b th
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Distribution Records of Bats in Ibaraki Prefecture, 1997-2001

Kyoji Kovanaagt*, Akiko Tsun* and Koji Yamazaki **

(Accepted February 11, 2003)

Abstract

A survey of bats fauna was carried out in Ibaraki Prefecture from 1997-2001. We found four
species of bats representing two families and three genera, i.e, Rhinolophus ferrumequinum, R. cornutus,
Myotis macrodactylus, and Pipistrellus abramus. Cave-dwelling bats were R. ferrumequinum, R. cornutus,
and M. macrodactylus. There was one house-dwelling bat species, P. abramus. We did not find any
tree-dwelling bats. We have received unidentified bat echolocation calls using bat detectors at 19
points in 13 cities.

Key words: abandoned mine, bats, cave, Chiroptera, distribution, Ibaraki Prefecture, house.

1987) L&N5E. ZDOL)BRIKNOT FE, HML
R HRE OB E Vo 2 ABIEDIZE Y, A&
HAE, HAPL ) HITHBEEE SN Tnb IR O/ NS — BT L, AR AL BR LT

FL&IC

2RERBRC &34 TEBY (R, 2001), BA Wh Lol s D (A, 1987).

TEREPAAL L7z y b & Bk < H AR REREHZLAE 107 T FWBEANTaEYEIZ, ThE T2k 68 7HE
(BIEBIE 7, 1994; Maeda and Matsumura, 1998) @9 PHER SN TWD (LlFiE2, 2001). BN ToHOaY
LETEROERNL L, H35D12HOTwE, Z TYVHOBBH 2FAEL LG 7773y E)Y

DLy EHIIMEILHHELTBY, M Pipistrellus abramus (Temminck, 1840) O Q757
FAIZBWTHEELRMZ O TWDEE VR DD, K U DV THIILATE BB (1995) OMEHNDH 5.
ISR L CHRENGE) 2 17V, B ORIhR ORI ZDEDPO—FIHERLTELAFLI SN TV AR E L
B R 7 & QR R 2 BB RS 3 5 4T % b D72 TE777a7EVIZOWTHE (1987), &EEKH
ONBIZN SRV, 200, a7 EVH WHHERRZ (199) #°, ¥ 2777 a7 %Y
2R A AR XA ORI R TENRTS Rhinolophus ferrumequinum (Schreber, 1774) 122 C
D, HEEEEZADGA S AR TH pHEKRF (5 TIE (1999), AAF (1966), LM% - A1)l (1991), ik

* R IR NGB ARSI ZEIT T 613-1303 HUAIF A7 i AR AT 15 T 545 15 /N H 8) 28 (Non Profit Organization Asian
Bats Research Institute, 28 Kusatagiri, Kasagi-machi, Kyoto 613-1303, Japan).
HAESE T 384-0093 REFUL/NGETIRIE 118-3-301 (118-3-301 Wada, Komoro, Nagano 384-0093, Japan).
KE I 2= VT L= 7 KRR EREY S T 306-0622 JK 3k I 75 T KR 700 (Ibaraki Nature Museum, 700 Osaki, Iwai,
Ibaraki 306-0622, Japan).



86 AN P e

(1975) OFEDS, TXF 27 H 5 a7 F") R cornutus
Temminck, 18358 X N & 2 U I 7 &) Myotis
macrodactylus (Temminck, 1840) |2 2 \» T Yoshiyuki
(1989) O ENRH 4. a7 ¥ 7 37 E ") Murina
ussuriensis Ognev, 1913 TIXF M (1998) D ¥R &,
LTI T ORRERLERDS 1 B0 (LIFIZ 2>, 2001) & 5.
F 72, 7% ¥ 37 E ) Plecotus auritus (Linnaeus,
1758) 122\ Tl H A2 O A ISR LB CHRERL kA
1B1d % (IIHE7A, 2001) #°, FEFEZPEIFS AT
LW, vYvawuxy Nyctalus aviator (Thomas, 1911)
ZoWTIILE (1975) &454F (1966) (ZRL#A D 5
PHEELRBH SN TRV, RO L) BN
VR FIC S 2 HMREM TR b 0%, T T
a7 E Y DAHIREY 2 AT 2 STV 2 WIRPLT
H5b.

5131997 45 2001 4 F TOM, KIMIENIZ
BTay ) FHOERSMHEZE-E L. €O/
R, WL OO R BRSNS E SN 2O TS
CICHET .

AT

PR ST R Al L Rk I AR
140°517 18 ~ 139°41'27, L 35°447 09 ~ 36°56' 32
IZRET A (B EL R, 2000). A OHITEO
BEOLZ DL TZaR R % e K T~ IRET #4114 Lk
3R 500m LB oo LT, JbVE o 12 B N e i
S o /GEIL (B2 1,022m) 2SET 5. WK
T LA LAY L MHEN 2 FHCH 5. TR IS
B4 78% 5o, (ZHhORFRIZAR SR (11
W5 iZ 22, 1977). FHIIEBIER T — A @2 & 7% % dbfE
BHARTEL, HHERSCHARKDIEA S (KRR,
2000). #E i, ALl oin R TEREE 25 F
BT X IR R % KT & 7% o Tw b (RIEIE,
2000).

R OTFE L 6,095 km? (%44 E L BLEE, 2001)
T, 209 HfEFHHEREEIL 1,518 km® (FKIBIRA T
AR (BR), 1996) &, &fkd24.8 % % 5w, (Ih
DA AR TZOFIE R b E. F72, WEFEE
131,958 km* £ 4932 % T, AN LML 65 % & &EF
D 43 % I HATE (RIR RAOKEESS, 2000).
FEZEEN, Taehd, MEnlabo oz s A EiE A
F,ov/ R THRYOMMTEDONS (LT,

WIS - 1LieE 5 )

1977). HEEEA HEEBIZ T COFBHIHIZIE T H ~
VR AT T % EDORERKMPIL B NS, LR TN T
Y, AEEH e L TkA LRSI TV A IS W
(I E A, 1977).

VIED X 5 IZREAZIE D OFFFIL & b Tl 5
D5 EEHH 3 E LG B2, SEFFEIIZIERTAT
HOEDLEERE L, BAROEE R voz
WAL NS.

RBEHEL LUHE

B (1983) 1 T2 EVHOMEOREICIZZF O
FEDOBEEED S MEMOBIGE 2 LI LT L5 EHE ]
LIRTEY, EAGMARETCEF I A TavEY
Bl & —EBOBINN  BRDCHiET 2 LB D D, AR
HFETIZa v EIEMOBENRKE L THHT 2
RBEYT, RECTOEBZMRLCHELL. 77y
FZaATEYRIZOWTIIHBIZL 2O E LIT-
2. 7z, ITEVESREOZOIRMT 5K HIC
X, 2T AL DAL AR

FAIIE I EORFIC Lo Th avE) HE
7z, i, BB VIEIEE L 22 BT ERIE A (1994)
Ot THE L, MR BIRB R & FlE L7z, S
KDL AXFIERITHER L7245, —IdEAR s LTK
PRV AR AE B X OVREE IR B RN B 2 R O i T
AT L7z, 735, AFRACIZERERA & BT T
AEFERR 10 4FEEESS 718 13D X TR L 72,

EEGHRFEOMEREL LT, Ny NTa 77
% —** (Petterson f: ULTRASOUND DETECTOR D100
B £ " ULUTRASOUND % MINI-3 BAT DETECTOR
DUFB.D. &BEY) CayE)EIRFIZIa—1
r—ay (RBEM OO %T 2 BE %
1§ L7235 & BWRe ik L7z, B S D SR Bos 3
H—ETH 5D CF/IVARI a1 * (HAETIEF
sAYIayE)R, ArIavEIER) &, I
B DB HRERE 5T B 720, Fllo
e CHEDRENRETH D (I, 1993). LA L
RIS 2 22 RBIEC X - TIET A B0
WAELEZD FM SV AT a1 * (HRETIZE T
ayEYE, Fedave )R ZEORZIZE L.
D7z, FM 7SV AT 3 £ ) )35 L7250 % B.
D AC XD ZE LA AWM &L THote.

AL 1997 4 8 A5 2001 47 H ¥ THEIti L 72,



* 1:

* 2:

* 3:

* 4.

T BT B 3 ) HEOE ST

ROy E)ED, BEEEOH L5\ IE5E
NHIEL, e %L BHIESESY & 7% Y
GECKBTTCEZOREL-EEIORIRE 1S
B HESCEEY OALE 2 % 5178,
I EDHEDP D 5V ED» 55T 5 &R
WOBEN %, N OIS AR 2 B
CF (Constant Frequency) & & [— 52 & ¥ %
RERT L. CoyATOayE)HIL D
DG EBROERE DO BRADOFEE TOR
R O K: ORI BV TUEIZ— % O JF P 258
ORBEWEFEL, BREZWMS 2 2BHE O AN S
BB ZEAT 5.
FM (Frequency Modulated) & i& [Z309 % Fk
¥l #EWRT 2. CosA 4 T0ayE) i,
HYoRRETHREBOFER NS, BHAD
FRPIIBWTD, OREPLRETLHEE WD
JEAFIZ DT> TERT S,

AR (1988), AT (1993) L V51

BRELUVEZR

1. BREIORMRTORME - BE ERHIE:E

AR A I L2 AR D BN Tl JE -
L7cavEe 8L, F20v7ar%),
JavE),

H ¥ L kit
ax o HY
EEVOIVEYBISTTIa7EY

D2F3EATETH o7 (K1), FHOHEL XU
BRE O EHIME 2 3 2 1R L7z,

87

1) ¥7#H>Za9%Y

FRAIART A S THETAS O 11 A FT CARE & RERE L 72
(F£3, 1), AFEZMERL/IGINISEILN, Y, A
TX 7% 8T, Hhd B0 2 R TOBIREN S H o
7z.

JeZ IR TTAE B AL < OFEFLI TIE, 1998 4 1% 11
H 10 B 12 1184k, 11 B 22 B2 19 84K, 1999 4E 1%
11 A3 B2 7 4, 2000 4 11 7 29 HIZ 18 A2
gaxNsz 11 AL D & VRO K PMEEEOZ A ME
F3A BN, ZOFEFLAALRICFHH SN TWD L
Wz

(2 axvH>7a9FY

AT P 4 HHT RS 0 5 7 Ar CAKE & REER L 72
(F£4, M2). KREEZHEE L -HANESEILN, BEYIZR &
ThY), Hld L IIEEEOBEE S b 5 A% 20 1
RS 200 AU O F & F 5 - BOBIEFL AHN
7z,

H AL RABRO HK TLE 1998 4E 7 A L4712 100 1A
Db, AERKTFHTO N 7 5 HIREEA BT TId 2000
48 B B 200 ARLL EOBENFBE L. AHO
GIIIIC oW, JRBEMREATIZ e Aha (A
1972), MEJNESA T OWAE » M Tk 6 AW
267 H A GEHIED, 1967), STEOERT
TH BRI SR (EAR, 1972) Lw) #HErd Yy, F
ZWEEIIER 40 H (BEAR, 1972) LE3hb. Zhb
Mo, HIYTRARORET T A LAIEIZ L7100
BRI EDERIZ, HIE - WEO-OICFETICET -

R, 1997 45 2001 EDOKIRENIC BT 2 27 € ) FOMERRAE
Table 1. Bat species recorded in Ibaraki Prefecture during 1997-2001.

Bl T

2

¥4

*oWv7avE)

eFavEy
T777avx)

¥ HAvIavEy)
axyIirsavEe)
EEVHITEY

Rhinolophus ferrumequinum
R. cornutus
Myotis macrodactylus

Pipistrellus abramus

F2. 1997 F45 2001 FIPUE S KR E 2 7 € ) OSBRI,
Table 2. Measurements in external morphology of bats collected in Ibaraki Prefecture during 1997-2001.

FAL HBL TL HFLcu  Tibia Ear Weight
SPECIES SEX AGE CORRECT POINT  CORRECT DAY
(mm) (mm) (mm) (mm) (mm) (mm) ()
R forrumequinum___ 3 Ad_ 605 710 295 125 255 225 262 KITAIBARAKICITY B2
R. corunutus d Ad 40.2 37.0 25.2 — 18.2 16.0 5.5  HITACHI-CITY 97/08/11
S S Ad_ 410 450 210 85 185 160 74  KITAIBARAKLICITY o8/11/22
_M._macrodactylus 3 Ad 385405 240 12 16T . T _HITAcCHECITY JTOYL
P. abramus d Ju 27.0 — — 4.5 114 5.0 — HOKOTA-TOWN 00/07/20
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3. 1997 405 2001 FEDOFKIMILIZ B B F 2 972 7 a3y E) DL
Table 3. Distribution of R. ferrumequinum in Ibaraki Prefecture during 1997-2001.

AT FAH T BEhREoME fii % [4] 1-No.
S A RALRDJEI 1997 4 12 H 30 H 1 gEFL 1
ek ST, FEEApALET, 457U 1998 4E 11 H 10 H 11 $EFLIF 9+ 1+ 1 FOIZB TR 2
3, BGHR, T AR B e

F Ek 1998 411 H22 H 19 $EFLIA 1+ 3+ 3+ 123205 TRIR 2
[ 1999411 H 3 H 7 $EFLIA LR OREL B &, HIIUTRIR 2
[ 2000 4F 6 H 30 H 2 EFLI 2
(i, 2000 4E 11 H29 H 18 $EFLIA 18 A AS 1 A FTIZSE F - TIRIR 2

o I, BmOE 20004 6H30H 1 HAOE WROWOBEHE 3

AFERRR 0T W 5 4 1 LA 1999 4 5 H 22 H 1 AT (FEizh) 4
Wil 4l 5 X F % 19994F 5 H22H 2< AL (%13Y) 5
74 LV IRBRAEBEDT 2000 4F 4 H 29 [ 1 AT (FEEY) KA E A TIRIR 6

e D7 IERIEARY, 20004 SHISA 1 NLE GREh) 7.

2 FTh FIEIFERHEA B DA 7Y 19974 8§ H 12 H 1

L FUBEINAIEA > v YD1 7Y 19984 8 H21H 1 H

SREIREEATILAY Bl RO~ e 20004 61 2H 2 ALW GEIY) TROEKEIZESESY 10

PEIIRE-C AT Sl 2001 4% 7 H 23 H 1 J\I«I (iE ) 11

K4, 1997 55 2001 F£DOFIRIUZ BB aF 7 A5 3 OAES.
Table 4. Distribution of R. cornutus in Ibaraki Prefecture during 1997-2001.

AT FAH B RNARoOME fii & [¥] 2-No.
[ERvA RALRDEI 19974 8§ H 11 H 50 < #HFLIFH 10 + 10 + 30 BH< O, 1
BCER, IR R S DR
[k 1998 4F 4 H 24 H 1 $ERLI 1
F  E 19984 7H 12 0 122 $EFLIA 18 + 56 + 38 <D 3 I, RZAHR 1
R K
Wk 19984 7 H 19H 24 SEFLA g > H 5 1
{1 20004F 7H 1H 20+ fEFLH 7~ 8 kD 2 B + 5 ko 1 DG 1
38
ek AEE AL AT, SEFLI 1998 4E 11 H 22 H 48 < §H7Li 8 +8+30<FOND3HE 2
E 19994E 11 H 3 [ 30 < 45l 20 M + HUARE (A3 R AR 2
[ 2000 4F 6 H 30 H 1 §EFL 2
] Aok 20004 1L A29H 57 SEALW Ga, WMCHRIRY A 2
NFER AR F-H] N7 T IREEATBEYT 1998 4F 6 H 28 H 18 < AL (FI2V) %4, HMTHKRIRT % 3
[k 2000 4F 8 H 18 1 200 < AT (F&iEY) 150 k0B L ZDI1Z A 50 1A 3
DA FHY 200 BAERES 5
. 1 W‘?;‘;UL?Z%,\, ,,,,,,,,,,, 19994 SN2 M3 NLW GREY) M 4
KT FRPR SR R 42 1998 4F 4 H 24 H 4 ATIH (RizYh) #EHH Y

5. 1997 205 2001 FOKBIZ BT 5 EET T I YY) OEBS.
Table 5. Distribution of M. macrodactylus in Ibaraki Prefecture during 1997-2001.

AT A H TEE BhROMH i % [ 3-No.
EA) KRABRDIAI 1997 428 A 11 H 1 #RFLIE d' R, ORI FAR I R AR 1
F6. 1997 55 2001 FEDOKIKILIZ B 2T 77 37 E ) DELLA.
Table 6. Distribution of P. abramus in Ibaraki Prefecture during 1997-2001.
fiEss!) A H fERE i % 4-No.

JEE i T &% FH T SRHIAG )1 2000 4£ 7 H 20 H 1 d, MERCER,  TEENR SRR 2R AT 1




IR BT B o ') HO A B

0 50km
L 1 ! 1 1 )

1. 1997 4E22 5 2001 SEDFIMIIZ BT B F 7 TS
a7 € OFERSAT.

Fig. 1. Locations in Ibaraki Prefecture where R.
ferrumequinum were recorded during 1997-2001.

2. 1997 fE45 2001 FEDFIIC BT aF 7 H Y
7 a7 &) ORI
Fig. 2. Locations in Ibaraki Prefecture where R.

cornutus were recorded during 1997-2001.
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Fig. 3. Location in Ibaraki Prefecture where M.
macroductylus were recorded during 1997-2001.
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Fig. 4. Location in Ibaraki Prefecture where P. abramus
were recorded during 1997-2001.
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TEEMTH-ZTREENEZ SN F72, KT
W77 AIREEAYTT 8 H LANICHEIZ L2 4EFIE, A
REDSH 200 TR CTREMEDS R > 72 2 & A ST
B HEICHHL W2 e EZ bR BNTIEARH
DEFESFTIE, FREMERINTB LTS BOFEMLNA
BTN D

F 7z, ALTEKTAEE AT < OEFLIN T, 1998 4F
11 H 22 HIZ 48 EfR, 1999 4F 11 A 3 A2 30 1A
2000 4 11 H 29 B 57 BIZE S 7z, 11 HR4
L0 S THOHPEEBOL MEMSA SN, O
FLAALMRAZFIH 2T B SN S 7z,

(3) EEYOaYEY

AR A A B A2 TR AR ORI CAE 2 ERE L
(F£5, M3). KARDEITIL Yoshiyuki (1989)

OETH 2 EEDPHER SN TN DD, BB

FETOF B, REMFTE L COHIEN 2RI %

W1~ - 1l S ]

(4) 77739 %EY

AT HP 2 S TR BT 2 1) )1 S C AT 2 T
AL7z. (Gk6, X4). K ClIMEERIRERLSEI D -
7T O M MERRRLER L L7278, TR (1992) (EAHE
2RO FEE LN O 22 CHiERC L HE
ENLHELTBY, RhT 2 AHEORERDOHIZ D,
BEOLKFMHEDOAERLHINEETNTNDLEEZEZONL.

2. P HMTOHELE

A T A IR T v, AEEEAY, 5kfﬁﬁﬂj<%:
M7\ L H < 38 & ONE T E R T3 AR
é%%%ﬁ%%%Lt,wfﬂw%%T%ﬂﬁ%U@
SNz T2, T AMEERERIZEET
B.D.AMHLTayE)VHORMEBER L72h, &
K ZELehoiz.

3. B.D. TOZME

%E%%*KBWWH®WW%T3W%Uﬁﬁ%
TLEEEEB. DALV ZELL (37, K5).
FIEZFOREHRREE» L VWTND FM 2V AR o

D, d?)évxci’}‘*ﬁﬁf“ﬁ% CWE Q72O AR
B R DI AHTH o 72,

7. 1997 425 2001 4E12 B. D. THA5 L 72 RIARO#FEH Ik 0 ik,
Table 7. Records of echolocation emitted by unidentified bats received by bat detectors during 1997-2001.

BD {51l

T HAH a5 (ki) fii % 5-No.
Bl #737710] W], KIPHEE -2 1998 4% 5 H 30 H 1 20 ~25 4% LZ2TBD %15 1
NN, KBy L L2 19984 5 H30H 1 20 ~25 ¥ A EZETBD %1E 2
HeJI[HY, FEE 1999410 H 14 H 1 15~20 AFOHNMNIITBD%E 3
AT, AeR AL 2 20004 6 H30H 1 20 ~25  fLEHE EEIc CHE 3
eI H], AEEIAEEAE 20004 6 H29 H 1 40 ~50 BD&fE, #HEEZE 4
NN, FEREA— ¥ x> 78 20004 6 H29H 1 40 ~50 BD=fs, #HEEZE 4
EJIAT, R4 — ¥ v 7% 20004E 6 30H 1 40 ~50 BD %f3, fm?ﬁiﬂu 4
NN, fEREA—FF X7 20014F 6 H 1 H 1 40 ~ 50 4

w

7 ik Uiy 1998 °F 6 ,E,?%Jﬂ,,,i,,,,,,,,,,,,,,,,, ,,,,P,Q,H,’?ﬁiéﬁf ,,,,,,,,,,,,,, 6__
ACRBRAD IO Whee LxE o 2001°F TH2H 1 2025 19:4sfE 7.
2o e KR 19987F BH20H 145 E—-7uhidskhy, REELRE 8 __
§H21H 1 Y — 7 ¥ 45 khz, FREEE D 243 9
T wEs kAR, FIRIT 1998 4 SH20H 1 45 Yoy EH4AS khe, SREE b EE 10
BURTREOT R IR 1999 SHI9H 3 45 WIBCHE BEELEE 1
TRTLEEAS TfE, MEBLEIHER T2 19994E 8 H29 H 100 < 45 AR, H% e e H s 12
NEF, EE 45 ok EZE 19994 8 29 0 2 < 45 BD & [ 13
JFAE, BREEEIbt v ¥ — k2e 19994 8§ H29 H 4< 45 BD & H# 14
T HUNFRG < KK 22 19994 8§ H29H 1 45

*MEJII ;J“—*Tﬁ‘?ﬁﬁ‘if%ﬁT

%

Lol LRl /J\EIJII(T)II% (i@%ﬁ‘tm) 19994 9H27H 1 45 i&%iﬁ@ﬁz%ﬂh#%iﬂJllﬁ,ﬁzt«ﬂWqﬂ7& 18
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, B BD®ORE
AT F B RRAE ] REWG R AE S B2 20004E 4 13H 1 45 BD & HAf 19
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YEUNRELIZLOTH DL LW SN0 [AHH
fii] & LCRgkL 7z,

WAL CTAL T i KRB SE & L2, KBS & b2,
AERAPALBE S 22 X OB TfEE 4 4 k22T, %
B — 7 HHAT20 kKHZ HI D FM 7SV AR a7 £ 1) @
B ZE L. 2O YEYIEB. D.ANDZEE
FIFFICHBCHRERL TB Y, R A XRRAT 5%
T, FRICEER A mAERE T 2 B0 S, YvaTEY
DENCEM LT 2wt EZron F72,
JLTIRTACE NN ACPHE L2 LB A — M ¥ v > 78 b
ZETIESAE ¥ — 7 FIAY 40 ~ 50 kHz Hi 2D FM 7 $)L
AR E) OFBEW MG Lz, AFEIKTFHT 2 4
VIBREBEYI O IIC, =245 ¥ — 7 HIDT 50 kHz il
BOFM 7SV AT 2 E) OEEEZE L, FFRHC
iR 2 %% HEL 7.

WLhERClE, ORI AT I LA AT LG CAE ¥ —
2 FIAHY 20 kHz Hi 2 D FM 7OV AR a7 £ ) OFEFHI%
B L.

R, AT Tl T, FEE, T

PACIFIC OCEAN

@ 0 S0km
L 1 1 A 1 }

® 5. 1997 4E25 2001 SEDKIKILIZ BT % B. D. TOR
IR OS2 2S5

Fig. 5. Sites where echolocation calls from unidentified
bats were received by bat detectors in Ibaraki
Prefecture during 1997-2001.

FRETIENT, HER, WFEW, ALHEBESFANT, W
5T 3B & 0T ERRAE BT C %48 ¥ — 2 53847 45 kHz
B FM 7SV ARy £ OEHREZZE L. %
18 L7230 3K R g, o 122 Th - 7z,
VLR, BEATHISI BN AS T & 2 &9 etz e
AEFESTBLT, fFEMON TR, b
FEHMDPIED>TBY), REZEHOBENWEET LT
7T A E) OBEWEZE LRSS IEE IS E W
LEZ LN

ShiE, oo [AWE] 2L, FExd5
Lo T, KRB TOH T R BAER AT OFE
FAITF SN,

BHUIS

I ) HOEFIIHE - HE PR, BEROK
BoYL bR E, 5050 % 8463 2 R
D2OPEETHLHESNS (AL, 1990). F72, 3
A &5 a7 ) ORI DA R 53 A i DA/
DFERERE LT, BNRERELGETOMF OEALA
WHINTWAED, FICENFKOMRARE &) HaE
EnTwa (A, 1987). S TREAREL VB
K5 HOMAEDTEL B

Aoy ) HoBARIZNE RE SR
3OWKBITE A (A, 1987; B, 1991; [ 1L,
1990).

AEgEOHOhTIX, ¥7F7vayE)Laxy
YT Ay PELINERTHHEL TS LE2 5
NBENEZHR L. ZOHHTIE, BEHICIZ4ER
TOMHBE SN o7, F72, X/ TV T2
TEYNFEHICERTHE L T BN RK Z MR L
7o, ZOFTIE, A ERTToORMIZBR SN
oz WEBEO 37 E)HEIE, —ARICEN TR
MaBEEZ T EPAENTYE (FV MY 7
L, 1998; FEA, 1972; [A11l, 1987; IRH, 1993). 4
FOFAE TR S N-EFMS, B X > TEBIOR
NEZEZFHLCVDEEZ 5N, SHROFEIF-N
L. AEBEORIZOWTIE, BENROFBIRG % 25
FNCIEIR T 2 2 LIk - C, TOMEDEFRIZBIT 5
BENROBEWEPHS NI R D2bDEEZ LN,
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Plates and Explanations

(2 plates)



Xk 1 (Plate 1)

. X2 YT avE) (Rhinolophus ferrumequinum) (INM-1-001557).

a. Specimen of R. ferrumequinum. (INM-1-001557).

b. 2X 274> 5av%EY (R cornutus) (INM-1-001556).

. Specimen of R. cornutus. (INM-1-001556).

. BEEYOaYEY (Myotis macrodactylus) (INM-1-001558) .
Specimen of M. macrodactylus. (INM-1-001558).



Plate 1



Xk 2 (Plate 2)

. 775 avE) (Pipistrellus abramus) (ABRI-0014).

a. Specimen of P. abramus (ABRI-0014).

. HIZHRAROE (1998.7.12).
. Okubo-cave in Hitachi-city (1998.7.12).

. AR THT 7 75 FREEA ST (1998.6.28) .

. Kaburaishisawa-mine in Daigo-town, Kuji-county (1998.6.28).



Plate 2
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Mr. H. Fukuda’s Collection of Bryophytes

— Specimens from Ibaraki Prefecture —
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Abstract

A total of 100 species, three subspecies and two varieties in 43 families were recognized in
274 bryophyte specimens which were collected by the late Mr. Hitoshi Fukuda from Ibaraki
Prefecture during 1984 to 1994. Among them noteworthy bryophytes are endangered species,
Taxiphyllum alternans (Card.) Z. Iwats. and Riccia fluitans L.

Key words: Bryophytes, flora, Ibaraki Prefecture, Mr. Hitoshi Fukuda.

FUBHIC

fEH B, RERALSEBHAREL T
T OWFEE Th o 7275, e T £12 1997 4 32
THiE SN (WHKOREE 2 S12onTiE, &
izA (2002) ). WHIKIE, KEELHREZ
ETHRAE L 72 2,966 MO #EEFHIEA % FIRIE B AT
FEICHFIE SNz, NS OBERIL, SEEMICET S
WP VHIBTRES N TS, BIE, KWIEH
SRR DK Z 20 CHEE, Rl HRESHa
Lrvay (UF, HaLZYarkwnd,) kL
THHTEZ X)) ICERZEDTVD (BRIZR,
2000). FRICFKIEEE, BRI D B HEHICH
T HMEDA A, KR BRI TR O#EE
HHAWSPIIT 00 EZEOTEY (A
2001), fHEAILZ Y a VIZFOFEOIBEL 25 b

DTHAH. TNFET, WMHKSHFIILTRES N
460 MO EFEARZ LML, 95 ff 1 Wifli% AR L 72
(F4, 2002a).

FRTIE, FEHIAT 1984 4E22 5 1994 4E12HT T
PRI TR L, $RE S NSRRI E (BRIRILZ B <)
TEA 274 5 & AT - B L C, BEBEHSEER L2

REHBDEE

AR (Fdk LA Br <) CHAs L 72 3R4EH
OB (W, REMYA, EEo#i, B %
F1IRT.

IS OREMOT THEAREOTMEIL (LIF, K
) REEILTI, 7HYTF -4 XD TFHE AFX -
t ) FRM R ED 5 LT A (BRIEEIT, 1981a,
1986). —77, ONe B 2 2> BT o i R0 BGHEAT H AR

TR R B ARIERIZER T 271-8510 T-3EE AR F T A2 T 648 (Graduate School of Science and Technology, Chiba

University, 648 Matsudo, Matsudo, Chiba 271-8510, Japan).

FHHIIAIEOR 23 RivGHEDOHETETH 5.
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F1. FEMO—E
Table 1. List of the collection sites.

s ®OE i) EARE

Na  AZEECATHT Bkl 100-800 m 53
Wk AR EEL 420-500 m 9
Yu o AEERTNT R 80-450 m 27

Wy HHEER IR B E 420 m 2

Fu  AGKRESRFNT 48H~HRE1l~  70-400 m 22
kL

At PERBERS BN 25 L~ 60-400 m 27
1~ & ENh

Ka ST ARfelEApk 200 m 20

Aj U7 B T BT 30- 40 m 15

Ni  IRICERHOEAS HAEFWZE 5- 30m 6
Bt

Mi D7z B Tl KGR 20m 30

Ku KA BRI 20 m 7

Hi AT BEREG 20 m 11

Ro KT AKHHs 20 m 3

Na  SIRIRHBIIRMT rpop I 10- 20 m 31

Ob KT K¥ 5-20m 11

At 274

TIIWRZEAT L Cld 7 u~ Y flitk 7 &3 L (B
T, 1984), RFTHARYs, JW, EEGHB T EE
127 > TWBHIH L (BREIT, 1981b, 1984).
BEHIZOWTIE, E CRER) PEERL (%
I BB T 28O 5B L OVERSIZE] ©
HCHEMRIIOEE, KRS AEWINIEEO 3 7 BEAE
B (e, 1976, 77 8E, 1977), AT (thH,
1974) [ZAEFTL8EHERELTw5. LaL, Z
NHOMEITIE, BEAF TS COFELHELIN TS
59, FEROD LIl o ERE SNIERT S Z L1
TE Lol

n &

WADREIX, WHKDEMIIT- 720 OPEEARE
o TRy, FEENTFLEIN TR WEERIIHEHIKO
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TSk % W CHEZ ORERE 24T o 72,

ARFFGEANER L 2 A, K IR B A fE
(INM) IZBRE SN TS,
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1. BEIL 7Y 3l 3 RBEEERDOHE
274 JTORER % AT AG R, BEAM 268 518 79 1 2 i
i, &% 16 FF 18 8 20 F 1 HifE 2 AFE, Y T
TR 1E 1, A5T 105 FORESHA MR L 7.
INODERD ) LIERKRE o lz0id, HAEL

MR L7 XX Tk 1088, ¥/ 737 F 71,
INA TR 7 HE 7 LV OE RO R E
G EBICR SN TH o £, N T,
BRI TT e EIFRCHFEPSRES N TV, 2o
IAEHIL 2 Y a 2B AR (FkiL%
B <) BEARIL, SURILEEREA (24, 2002a) & RIFRIC
IR AR DREAR DG DD TH % .

2. FBTNRERE

274 HOBEROHFIZZ, WETRL Yy F7—5 7y
7 (BEBeT, 2000) (CAfEfEiE TR E L CRiiiE T
WALTO2HEAEGE TN TV, 202 OEFH#IL,
WHL W OB S 70 AR 2 BT 2 KBERFTEOZALIC
L0, EEBIZELLTWAEZ LS TS (B
5T, 2000; #2FF, 2002b). IS OFEDAFHLO
A, KIS L v B TR (TEIREREEH
SRORFERR, 1999), By EIRL (R EVRBRISHS B R ORGERR,
1998), R (f8 &R A TR BRI BR BT BOR R,  2002)
WCBWTHHREGEENTBY, ZRLENOEMRL v F
T—=5 7y 7 X ) HMEREEMEIGEE ST WS,

Taxiphyllum alternans (Card.) Z. Iwats.
avIAALFATr

BEITL Y 7 =% 7 7 OS5 AEOBN & AF IR
PATIE, RO B 20 EHRITFEER S 1T
Wy GREIT, 2000). LA L, AR, KX
DK OFARNO L (INM-2-009402) 72 & O
AR AR OROME > 724 1 (INM-2-009405)
Lo (INM-2-009409) DFEF3 AT CHER S 1
TV ENPHLENII R 572 WONORERRREIT b 2
7 20m DA ALE LT 7z,

Riccia fluitans L.
=
AR, RIS &0 AT N B E 2L o



fRH RS

20 m # T ICALE T 2 K OKEEN O 1 74 BT CHERE S L
TWbZENFHELEPIZ% 72 (INM-2-009068) . Aff
X, KEZREDE- 72t FIZEFT A REER L HEKRD
TN BTz 0% & OKIECAKINZAET T 5 KER
D2 BPHS N TS (BkIL, 1998; TR, 2000). i
HIKATFERE L 72 01%, KHPIZAEE L T2 lE % Bk
HLL72HDT, KEMTH A, ZoKRERNL, REER
I ORTEFHAD RN EARHREESNTWD (F
K, 1999).

3. BEEEH%

WHI L2 > a 2B 2RI E (k% R
<) BARHEZLUTIORYT. HEORBFEIZKRO L
BN THA.

FoBiy & ZI/OFTE % NICFEAB L UHIAICD
Wi, HH (2001) IfEo 7z, HEORERILZ, F4
MG He W CTEARE S, REMM S, FREH,
AHREY, FESEOMEICE L. AT, KL
HAREWEED [INM-2-] IZHi FHTH D, 72721
BRI EHE 7 EDNRE L TV A ERIZOWTIEF SO
HENKFE T E LTNLFOT VT 7 Xy b DT
7o, FREHE, SHIOFETRL, ROD 4 HFHTTuJE,
RO 2HBH, &EO2HPHEZET. REEEALI
DWTHMNPFRELLZD DI, EAFSORIZ* 2D
72, fRHEKAAERT F E 2 K L 72 BRI D W T
&, FEETH LI EEL, P REEL, 7k
EBHE OIS ZT L7z, B O R F 721
AR A V2 [ 58 & B 72 AR L 72 AR 12D n T
b, AEHEORAELL.

S ONT VR W EOBENC X ) FES W2 5
HOBK (THFXIFMRE) &, 274 HORE
KDHH 269 HERLTZ

a5
ESCIN

Bryopsida &4

Tetraphidaceae 3V /NI 4 F}
Tetraphis pellucida Hedw.
ERVAN
9354 (Wk, 19850305, 500 m, EIkk, FHE &l
5E), 9358 (Wk, 19850305, 500 m, YJ#k, H: I i
[Fl 5)

Halrvar 103

Buxbaumiaceae ¥ )L I/}
Diphyscium fulvifolium Mitt.
A=

9359 (At, 19840923, 300m, )

Polytrichaceae X ¥ I 4 %
Atrichum rhystophyllum (Mill. Hal.) Paris
Xy F I
9476 (Aj, 19850515, 40m, %)

Atrichum undulatum (Hedw.) P. Beauv.

FITEYEF IS

9362 (At, 19840923, 300m, 1), 9506 (Hi,
19841007, 20m, +)

Pogonatum inflexum (Lindb.) Sande Lac.

IAX T

9289 (Na, 19840819, 600m, #7), 9360 (At,

19840923, 300 m, +), 9379 (Ku, 19850413, 20 m,
1), 9469* (Aj, 19850515, 30m, %)
Pogonatum spinulosum Mitt.
NI AT
9330 (Yu, 19841023, 100m, 1)

Fissidentaceae ~ 7 A 7 I %
Fissidens adelphinus Besch.
A e

9239 (Hi, 19841010, 20m, 1)
Fissidens dubius P. Beauv.
N N e
9240 (Na, 19840930, 600 m, %)
Fissidens taxifolius Hedw.
IRy IS
9292 (Na, 19840819, 600 m, 1, FAEZ[5E),
9313 (Na, 19840930, 600m, 1)

Bryoxiphiaceae I E I/ %}
Bryoxiphium norvegicum (Brid.) Mitt. subsp. japonicum
(Berggr.) A. Love & D. Love
IV I
9245 (Fu, 19841125, 70m, %)

Dicranaceae > v R I H
Dicranodontium denudatum (Brid.) E. G. Britt. ex

Williams
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I3
9276% (Na, 19840819, 600m, 1), 9422*% (Ka,
19841007, 200 m, ¥H¢), 9483* (Aj, 19850515,
40m, )
Dicranum japonicum Mitt.
vy RIT
9464* (Ni, 19850721, 20m, %)
Dicranum nipponense Besch.
TE Ty ARIr
9324 (Yu, 19841023, 210m, 1), 9462* (Ni,
19860115, 5m, fb)
Dicranum polysetum Sw.
FIvy TS
9463* (Ni, 19860115, 5m, fi})
Oncophorus crispifolius (Mitt.) Lindb.
FFINaT Iy
9291 (Na, 19840819, 600m, *7)

Leucobryaceae > < A 34 &t
Leucobryum juniperoideum (Brid.) Miill. Hal.
RYINFFF T
9384 (Ku, 19840817, 20 m, &, Wk EEZRE),
9465* (Ni, 19850721, 20m, fb), 9478* (Aj,
19850515, 40m, %)

Pottiaceae >R > I F
Hyophila propagulifera Broth.
NI XTI
9327* (Yu, 19841023, 80m, T > 7 1) — ), 9342
(Yu, 19841023, 80m, /)
Oxystegus  tenuirostris (Hook. & Taylor) A. J. E.
Smith
v Fesrar
9287* (Na, 19840819, 600m, 1)
Weisiopsis anomala (Broth. & Paris) Broth.
RVaITrERNF
9321 (Yu, 19841023, 100 m, 1)
Weissia controversa Hedw.
VF gL ady
9473 (Aj, 19850515, 30m, %)

Grimmiaceae ¥R I %

Ptychomitrium fauriei Besch.

vy Iy
9285% (Na, 19840819, 600 m, )
Racomitrium japonicum (Dozy & Molk.) Dozy &
Molk.
IR F T
9322% (Yu, 19841023, 450m, %), 9443* (Ni,
19850705, 30 m, #), 9475% (Aj, 1985051540 m,
b)), 9497% (Mi, 19840908, 20m, i)
Racomitrium laetum Card.
N FAFTr
9242% (Fu, 19841125, 300-400m, =), 9288*
(Na, 19840819, 600m, )

Funariaceae 37 &> I %

Funaria hygrometrica Hedw.

vaouyrary
9337% (Yu, 19841023, 100m, %), 9338* (Yu,
19841023, 100 m, )

Bryaceae /\UJ A3 J47 %

Brachymenium exile (Dozy & Molk.) Bosch & Sande
Lac.
wVw)ay
9477% (Aj, 19850515, 40m, fib)
Brachymenium nepalense Hook.
FA)Tr
9278 (Na, 19840819, 600m, #i)
Bryum argenteum Hedw.
Frar
9507 (Hi, 19841007, 20m, I~ 21 —})
Bryum caespiticium L. ex Hedw.
RYNY AT
9277* (Na, 19840819, 600m, #%i), 9303* (Na,
19840930, 600 m, %7), 9500 (Mi, 1984090820 m,
)
Bryum cyclophyllum (Schwigr.) Bruch & Schimp.
FryAUNY)TARTT
9423* (Ka, 19841007, 200 m, *)
Pohlia nutans (Hedw.) Lindb.
NF I
9348* (Wk, 19850113, 420m, +)
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Mniaceae F3 7 F > Id7%
Mnium lycopodioides (Hook.) Schwégr.
FAYFayFrar
9246* (Fu, 19841125, 300 - 400 m, ), 9318 (Na,
19840930, 600m, *1)
Plagiomnium acutum (Lindb.) T. J. Kop.
ay o RIT
9293 (Na, 19840819, 600 m, i, HHEZFHE),
9460* (Ni, 19850728, 10m, +)
Plagiomnium maximoviczii (Lindb.) T. J. Kop.
VIVFavFrIr
9383 (Ku, 19840817, 20m, +, W &EZMHEE)
Plagiomnium vesicatum (Besch.) T. J. Kop.
FANFavFrar
9353 (Wk, 19850505, 500m, 1), 9421 (Ka,
19841007, 200 m, J&A)
Trachycystis microphylla (Dozy & Molk.) Lindb.
a)NJ FagFrar
9352% (Wk, 19850505, 500m, 1), 9400 (Ku,
19841108, 20 m, +), 9437* (Ni, 19850708, 30 m,
5), 9442* (Ni, 19850708, 30 m, fi}), 9444* (Ni,
19850726, 20m, 1), 9452* (Ni, 19850728,
10m, +), 9459* (Ni, 19850728, 10m, =),
9461* (Ni, 19850803, 10m, %), 9466* (Ni,
19850721, 20m, #%)

Rhizogoniaceae &t / ¥ J 47}
Pyrrhobryum dozyanum (Sande Lac.) Manuel
|
9382 (Ku, 19840817, 20m, 1, WEEZHE),
9404 (Ku, 19931219, 20m, 1)

Bartramiaceae % ¥ 347 F}
Bartramia pomiformis Hedw.
< dr
9346 (Yu, 19841023, 300m, %)
Philonotis yezoana Besch. & Card.
IV Iy
9427 (Ka, 19841007, 200 m, %)

Neckeraceae &2 I}
Neckeropsis nitidula (Mitt.) M. Fleisch.
VR I

9314 (Na, 19840930, 600m, %)
Thamnobryum plicatulum (Sande Lac.) Z. Iwats.
Al =

9341* (Yu, 19841023, 300m, %)
Thamnobryum  subseriatum (Mitt. ex Sande Lac.)
B. C. Tan
TA VT F TS

9290 (Na, 19840819, 600m, %), 9420 (Ka,

19841007, 200 m, )

Lembophyllaceae ~ <> ./ F I/ %}
Isothecium subdiversiforme Broth.
vxayay

9280* (Na, 19840819, 600 m, i)

Theliaceae &4 34}
Fauriella tenuis (Mitt.) Card.
I aaIrE RN
9279 (Na, 19840819, 600 m, ¥, AR Z [ %E)

Fabroniaceae 13 X T4
Schwetschkeopsis fabronia (Schwiégr.) Broth.
A X ar
9275 (Na, 19840819, 800 m, i, A& 2 %)

Thuidiaceae >/ 7 347 %}

Anomodon minor (Hedw.) Fuernr. subsp. integerrimus

(Mitt.) Z. Iwats.

FRYITrENF
9317 (Na, 19840930, 100 m, A1H), 9344* (Yu,
19841023, 200 m, )

Anomodon rugelii (Miill. Hal.) Keissl.

=
9312 (Na, 19840930, 100m, %)

Anomodon thraustus Miill. Hal.

ax /¥ XA NTT
9325% (Yu, 19841023, 200m, #i), 9326* (Yu,
19841023, 100 m, *#7)

Haplocladium angustifolium (Hampe & Miill. Hal.)

Broth.

JINZT Ty
9274 (Na, 19840819, 600m, ##), 9298 (Na,
19840930, 600m, AR, WA REZEFE), 9311
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(Na, 19840930, 600m, A, HHBEZFEE),
9396 (Ku, 19840821, 20m, JEA), 9494* (Nk,
19840824, 10m, JE&A)

Haplocladium microphyllum (Hedw.) Broth.
TANF RIS

9345% (Yu, 19841023, 100m, 1), 9364 (At,
19840923, 300m, I ¥ 7 ) — L, WA EZIH
5£), 9371 (At, 19840923, 300m, I > 7V — b,
PREERE), 9505 (Hi, 19841104, 20m, *+)

Herpetineuron toccoae (Sull. & Lesq.) Card.

Sy I

9323* (Yu, 19841023, 200m, #)

Thuidium kanedae Sakurai

N =

9284 (Na, 19840819, 600 m, %), 9394 (Ku,
19840821, 20m, JEA), 9398 (Ku, 19840821,
20m, 1), 9484 (Ob, 19840817, 20m, L,
MBZRE), 9509 (At, 19940318, 300m, 1)

Amblystegiaceae V7 ¥ J 47 F}
Campyliadelphus chrysophyllus (Brid.) Kanda
I ANA T
9244 (Fu, 19841125, 100 m, &, HITIEAERE)

Brachytheciaceae 7 74 ¥ X I %}

Brachythecium buchananii (Hook.) A. Jaeger

Ty I
9365 (At, 19840923, 300m, I > 27 1) — k, H
MBEZEFE), 9368 (At, 19840924, 300m, I~
7)) — b, WREERE)

Brachythecium coreanum Card.

av /ey Iy
9377 (Ku, 19850413, 20m, ., PUASIEHFEE),
9378 (Ku, 19850413, 20m, 1), 9389* (Ku,
19840821, 20m, YJ¥k)

Brachythecium plumosum (Hedw.) Schimp.

N T T
9251* (Fu, 19841125, 300-400m, 77), 9260%
(Fu, 19841125, 350 m, )

Brachythecium populeum (Hedw.) Schimp.

TEEFEXITT
9283* (Na, 19840819, 600m, %), 9299 (Na,
19840930, 600 m, 77, HATRZM ), 9309 (Na,

19840930, 600 m, %, FAHEEZFE)

Bryhnia novae-angliae (Sull. & Lesq.) Grout

R =
9270* (Na, 19840819, 600m, %), 9385* (Ku,
19840821, 20m, JEA), 9395 (Ku, 19840821,
20m, 1)

Eurhynchium hians (Hedw.) Sande Lac.

VI FXFIrERNY
9253* (Fu, 19841125, 300-400m, %), 9257*
(Fu, 19841125, 300-400m, %), 9355* (Wk,
19850505, 500m, 1), 9431* (Ka, 19841007,
200m, 77), 9435% (Ka, 19841007, 200m, %)

Eurhynchium savatieri Schimp. ex Besch.

N/ At =
9249 (Fu, 19841125, 350m, +, VEkTEREE),
9261 (Fu, 19841125, 350m, 1), 9363* (At,
19840923, 300m, 1), 9386* (Ku, 19840821,
20m, JEAR), 9399* (Ku, 19841108, 20m, JiF
AK), 9428* (Ka, 19841007, 200m, i), 9429*
(Ka, 19841007, 200 m, %7), 9430 (Ka, 19841007,
200m, f, FARERE), 9434 (Ka, 19841007,
200m, , PARERIE), 9515% (At, 19940318,
300m, +)

Myuroclada maximoviczii (Borcz.) Steere & W. B.

Schofield

A3 )T
9332 (Yu, 19841023, 350m, =), 9333 (Yu,
19841023, 100m, +)

Rhynchostegium pallidifolium (Mitt.) A. Jaeger

aHv I
9391 (Ku, 19840821, 20m, %), 9392 (Ku,
19840821, 20m, ##:), 9413 (Ro, 19840813,
20m, L, FHEZHEE), 9426% (Ka, 19841007,
200m, #7), 9451% (Ni, 19850728, 10m, +),
9508 (Hi, 19841013, 20m, =)

Rhynchostegium riparioides (Hedw.) Card.

TAINA T

9294 (Na, 19840930, 600 m, I > 2 1) — b)), 9331
(Yu, 19841023, 300m, #%i)

Entodontaceae Y ¥ I %t

Entodon challengeri (Paris) Card.
SR DAV e i
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9269 (Na, 19840819, 600m, ), 9295 (Na,
19840930, 600 m, %7, HATEZE), 9296 (Na,
19840930, 600 m, 77, HFATRZM ), 9301 (Na,
19840930, 600m, %5, HATEZFE), 9489%
(Ob, 19841126, 20m, +)

Entodon sullivantii (Miill. Hal.) Lindb.

RV IVXIy
9267* (Na, 19840819, 600 m, F4#%), 9268* (Na,
19840819, 600m, %), 9310* (Na, 19840931,
600 m, )

Plagiotheciaceae t 7% J 4%}
Plagiothecium euryphyllum (Card. & Thér.) Z. Iwats.
A FFIrERF
9250* (Fu, 19841125, 200-300m, YJ¥k), 9273
(Na, 19840819, 600 m, &, HF1EZIEE)
Plagiothecium nemorale (Mitt.) A. Jaeger
IRy I
9356 (Wk, 19850505, 500m, ), 9450% (Ni,
19850728, 10m, ), 9455*% (Ni, 19850728,
10m, 1), 9513 (At, 19940318, 300 m, 1), 9516
(At, 19940318, 300m, +)

Sematophyllaceae 74/ J 7 #

Brotherella henonii (Duby) M. Fleisch.

HAHITh
9262 (Fu, 19841125, 300 - 400 m, JEEA), 9263 (Fu,
19841125, 300 -400 m, %7), 9281 (Na, 19840819,
600m, 1), 9374 (At, 19840923, 400m, %),
9375 (Ku, 19850322, 20m, J&AK), 9380 (Ku,
19840817, 20 m, ¥4, HATRZME), 9403 (Ku,
19940318, 20m, ¥¢#:), 9410 (Ro, 19840813,
20m, EIfk, HATRIEZRE), 9411 (Ro, 19840813,
20m, #IK, HRMEZFE), 9412 (Ro, 19840813,
20m, YRk, HAMREZRE), 9479 (Aj, 19850515,
40m, %), 9487% (Ob, 19841013, 20m, #¥F),
9511 (At, 19940318, 300m, LI¥k), 9512 (At,
19940318, 300m, MEA), 9514 (At 19940318,
300m, JEA)

Pylaisiadelpha tenuirostris (Bruch & Schimp.) W. R.

Buck

JEFA NI
9255 (Fu, 19841125, 300 - 400 m, J&5A), 9264 (Na,

19840819, 600 m, E#H), 9265 (Na, 19840819,
600 m, JEA), 9357% (Wk, 19850505, 500 m, K
AK). 9449b* (Ni, 19850728, 10m, JEAK), 9454*
(Ni, 19850728, 10 m, JEA), 9471 (Aj, 19850515,
30m, ), 9501 (Mi, 19840908, 20 m, i),
9502 (Mi, 19840908, 20m, F4i4)
Sematophyllum subhumile (Mill. Hal.) M. Fleisch.
FHNY T
9445% (Ni, 19850728, 10m, JEAR)

Hypnaceae /\1 I/ %t

Callicladium haldanianum (Grev.) H. A. Crum

U=
9258 (Fu, 19841125, 250m, JEA), 9259 (Fu,
19841125, 200-300m, YI¥k, VEATERFEE),
9510 (At, 19940318, 300m, J&A)

Hypnum oldhamii (Mitt.) A. Jaeger & Sauerb.
EANA T
9256 (Fu, 19841125, 300-400m, %)

Hypnum plumaeforme Wilson

INA T
9252* (Fu, 19841125, 300 - 400 m, %), 9282 (Na,
19840819, 600m, 77), 9286 (Na, 19840819,
600 m, ), 9339 (Yu, 19841023, 100m, =),
9350 (Wy, 19850113, 420m, 1), 9366* (At,
19840923, 300m, I ¥ 7 1) — }), 9401* (Ku,
19841126, 20 m, 1), 9407 (Ro, 19840813, 20 m,
+, HAEEZEFRE), 9433% (Ka, 19841007, 200 m,
JEA), 9436* (Ni, 19850708, 30m, fi5), 9438%
(Ni, 19850708, 30 m, ), 9439* (Ni, 19850708,
30m, %), 9440* (Ni, 19850708, 30m, %),
9441* (Ni, 19850708, 30m, ), 9446* (Ni,
19850728, 10m, FEA), 9447* (Ni, 19850728,
10m, JBA), 9456% (Ni, 19850728, 10m, ),
9457* (Ni, 19850728, 10m, ), 9458* (Ni,
19850728, 10m, %), 9467+ (Aj, 19850515,
30m, ), 9468* (Aj, 19850515, 30m, %),
9470* (Aj, 19850515, 30m, 1), 9480* (Aj,
19850515, 40m, f%), 9481* (Aj, 19850515,
40m, B5), 9482% (Aj, 19850515, 40m, ),
9498* (Mi, 19840908, 20m, %), 9499* (Mi,
19840908, 20 m, %)

Hypnum tristo-viride (Broth.) Paris
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RNY e
9376* (Ku, 19850413, 20m, MEA)
Pseudotaxiphyllum pohliaecarpum (Sull. & Lesq.) Z.

Iwats.

ThAATFTA T

9266 (Na, 19840819, 600m, =), 9297 (Na,
19840930, 600m, i, HATERZ), 9300 (Na,

19840930, 600 m, i, HASEERE), 9373 (At
19840923, 300m, ), 9381 (Ku, 19840817,
20m, ., WAMRERE), 9408 (Ro, 19840813,
20m, -+, PRERERE), 9517 (At, 19940318,
300m, 1), 9518 (At, 19940318, 300m, *),
9519 (At, 19940318, 300m, +)
Taxiphyllum alternans (Card.) Z. Iwats.
aTTAAFA T
9402 (Ku, 19940318, 20m, -+, HETIEEFE),
9405 (Ro, 19850113, 20m, -+, HEITIEERE),
9409 (Ro, 19840813, 20m, L, WAHEZ %)
Taxiphyllum taxirameum (Mitt.) M. Fleisch.
Xy IgnNar
9271 (Na, 19840819, 600m, %), 9272 (Na,
19840819, 600m, *), 9496 (Nk, 19840824,
20m, +)

Hylocomiaceae 1 74 L T/ %}
Loeskeobryum cavifolium (Sande Lac.) M. Fleisch.
ex Broth.
Jh)aveas
9302 (Na, 19840930, 600 m, )

Hepaticopsida =

Pseudolepicoleaceae ¥/ /Ny O304 %
Blepharostoma minus Horik.
Fy RNy OaIy
9448b* (Ni, 19850728, 10 m, JEA), 9449a* (Ni,
19850728, 10m, J&A)

Cephaloziaceae V7 /\% J4 %}
Cephalozia otaruensis Steph.
T H NN T
9387* (Ku, 19840821, 20m, JEA), 9448a* (Nij,

19850728, 10m, JEA)

Jungermanniaceae /R I J 7%

Jungermannia infusca (Mitt.) Steph.

T AR F TS
9336* (Yu, 19841023, 170m, 1), 9349* (Wy,
19850113, 420m, +)

Nardia assamica (Mitt.) Amakawa

TATHaaIy
9367* (At, 19840923, 300m, +), 9370* (At
19840923, 300m, )

Geocalycaceae 70137
Chiloscyphus minor (Nees) J. J. Engel & R. M.
Schust.
S0 Nl e
9388* (Ku, 19840821, 20m, JEA), 9415*% (Ro,
19841028, 20m, JEA), 9449¢* (Ni, 19850728,
10m, JBA), 9453* (Ni, 19850728, 10m, JEAR)
Chiloscyphus polyanthos (L.) Corda
Jyouaaay
9247* (Fu, 19841125, 70m, %), 9414* (Ro,
19841028, 20m, fEAR), 9416 (Ka, 19841007,
200m, 1), 9419*% (Ka, 19841007, 200m, #7),
9425% (Ka, 19841007, 200m, )
Chiloscyphus profundus (Nees) J. J. Engel & R. M.
Schust.
A=
9315 (Na, 19840930, 600m, JEA),
19840930, 600 m, fEA)
Heteroscyphus coalitus (Hook.) Schiffn.
FAvouadrs
9328 (Yu, 19841023, 80m, %)
Heteroscyphus planus (Mitt.) Schiftn.
Yy ouaadr
9490 (Ob, 19850322, 20m, +, HE {EFEE),
9491 (Ob, 19850322, 20m, *, #HE EFEE)

9316 (Na,

Plagiochilaceae /)3 I 4 %}
Plagiochila sciophila Nees ex Lindenb.
A S i
9329% (Yu, 19841023, 80m, ), 9424* (Ka,
19841007, 200m, +)
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Porellaceae 7 7 ¥ J/47 € F¥#}
Porella caespitans (Steph.) S. Hatt. var. cordifolia
(Steph.) S. Hatt.
X7 IIrERF

9319 (Na, 19840930, 600m, %), 9334 (Yu
19841023, 350m, ), 9343 (Yu, 19841023,
350m, %)

Porella japonica (Sande Lac.) Mitt.
YY b IRITERNF
9248* (Fu, 19841125, 300-400m, )

Frullaniaceae v X7 J 4 #}

Frullania kagoshimensis Steph.

BTN AT I
9486* (Ob, 19841013, 20 m, %), 9488* (Ob,
19841013, 20m, &54%)

Lejeuneaceae 7 1) J/7 %}

Cololejeunea minutissima (Sm.) Schiffn.
<INk X 7)) T
9241 (Ob, 19900401, 5m, B, HAERIEE),
9492% (Ob, 19900401, 5m, F¢), 9493* (Ob,
19900401, 5m, #%)

Codoniaceae VO =J4 %
Fossombronia foveolata Lindb. var. cristula (Austin)
R. M. Schust.
vaavY=—d
9369 (At, 19840923, 300m, T, HAFEZ), 9372
(At, 19840923, 300m, T, HFHMEEZEE)

Pelliaceae I X =J4 %

Pellia endiviifolia (Dicks.) Dumort.

RYNIA¥ =T
9243 (Fu, 19841125, 70m, %), 9254 (Fu,
19841125, 70m, i), 9340% (Yu, 19841023,
260m, %), 9432 (Ka, 19841007, 200m, +)

Makinoaceae ~¥ ¥/ J47 %}

Makinoa crispata (Steph.) Miyake

<X/ d7
9393 (Ku, 19840821, 20m, HI¥k), 9397 (Ku,
19840821, 20m, HIHk)

Pallaviciniaceae 7 €./ X J/7 %}
Pallavicinia subciliata (Austin) Steph.
7%/ AT

9390* (Ku, 19840821, 20m, 1)

Aneuraceae X 347 %}
Riccardia multifida (L.) Gray
(Steph.) Furuki
Y IINAY T
9495% (Nk, 19840824, 10m, MEA)

subsp. decrescens

Conocephalaceae o + J /7 %}
Conocephalum conicum (L.) Dumort.
Yxar

9418 (Ka, 19841007, 200 m, %)
Conocephalum japonicum (Thunb.) Grolle
LXY I

9347* (Yu, 19841023,

19840923, 60 m, 1)

80m, 1), 9361 (At,

Wiesnerellaceae 7 X~ =347 %
Dumortiera hirsuta (Sw.) Nees
rY=drs

9417 (Ka, 19841007, 200m, i)

Ricciaceae 7 ¥ I %
Riccia fluitans L.
=
9406 (Ro, 19890523, 20m, JKIi)

Anthocerotopsida Y / J /i

Anthocerotaceae Y/ 7%}
Phaeoceros carolinianus (Michx.) Prosk.
=gy adry
9320* (Yu, 19841023, 80m, 1)

i
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A New Habitat of Limosella aquatica Found
in the Kokai River
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Abstract

Limosella aquatica is a hydrophyte with white flowers of 2.5 mm long. The species has been
reported as an endangered species that occurs in limited areas of Hokkaido, Saitama, Gunma and
Kumamoto Prefectures. In 2001, for the first time in Ibaraki Prefecture, we found a population of
Limosella aquatica in the Kokai River. A small number of Limosella aquatica was found at the
water’s edge during the period from April to August and a large population developed in the area
upstream of Fukuoka Dam from September to March, when the flood gate was open.

Key words: endangered species, Limosella aquatica.
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1. ¥V,
Fig. 1. Limosella aquatica L.
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Fig. 2. Right upstream side of Fukuoka Dam on October
17, 2001. A large community of Xanthium occidentale
existed and Limosella aquatica grew in the water’s

edge of wet bottom. The gate is in the upper right

corner of the picture.
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Fig. 3. Map of Limosella aquatica habitat map around Fukuoka Dam on November 24, 2001 (Cited from

Environmental Investigation and Technology Institute, 2002).
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Fig. 4. Upstream side of Fukuoka Dam on December
18, 2001. Limosella aquatica community was green
even in this season though Xanthium occidentale
withered.
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Fig. 5. Right upstream side of Fukuoka Dam in March
20, 2002. Limosella aquatica community was fine
with the dryness of the land. The gate is in the upper

right corner of the picture.
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Fig. 6. Right upstream side of Fukuoka Dam in March
31, 2002. After the gate was closed, Limosella
aquatica community became to be under the water.
The gate is in the upper right corner of the picture.
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of the Tone River, Ibaraki Prefecture
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Abstract

We surveyed a the vascular plant flora at 22 sites along the Tone River in Ibaraki Prefecture

from spring to autumn 2000, and recorded 402 species. Among species observed 256 specimens were

collected in this survey.

Key words: Flora, Tone River, vascular plant.
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Fig. 1. Sites and dates of the floral survey.
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AR, BEREHFERORSE KK
(1,840m) IZKBFAFEL, EEHEIIEAGHRL, TER
EITME OB, S SR, AR A
LADHW - < ) &R L TR CARAFRISEV TV
A, TEEEIERIXH 322 km T, B S TIHERINZ K
T&E 2, TSR IER 16,840 km? TAE 1 Lo
VAGANICTH S, L Tid, B84k FfHL TS
By ah @S, 38E, JOKHE, #EEHk b
KL LTORRAPEN TN,

R T D 2 FKIRIL O P T i dbIsiE, AR
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W E 7, KEBFEEEARICIEEEN TV
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BRI TS,

w R

1. SAEHOEH
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ZZh, BT R PR S FIARIIC
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T T A DERR S 7.
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SHEEDIL DA MEIIIAIAH L, e
DIVAY T2, HTFT BRI N

(7) BHMEIT (104.5 km Hig)
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Enz.

F1. AR OBAIRIZ BT 2 FlRHER,

KEEEZ - AT - /NEMYS - BIFREHS - mErEN - BREEA
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QA HAX YY) (B 2) 7HED

Cyperus polystachyos Rottb.

WERAHEDOH 4720 D X FEHNIC A 2 B SAER. fE
HAEROCHRDOLHIZRZ D Z L6 DA
7z, RFEEF8~10 HIZ#T 5. APFAETIE, WFl
(FAASHLA 11, I XD 81 km M%), HHT GGHAHLL
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Table 1. Proportions of alien species among the plants of the study sites.

B L» W A& H No.
AL RAE R 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 &t
TR 65 82 66 56 78 91 109 95 97 81 115 83 54 78 48 53 30 74 59 59 79 83 402

AL RAE R 16 23 17 15 27 22 32 28 24 24
HRRFEER (%) 25 28 26 27 35 24 29 29 25 30

16 18 14 21 9 20 7 25 18 14 19 25 091
14 22 26 27 19 38 23 34 31 24 24 30 226

PRAEDIREIZOWTIE, HALREES

(@) (2002) 12fE- 7z,
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Saccharum spontaneum Linn. var. arenicola (Ohwi)
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Lathyrus japonicus Willd. subsp. japonicus
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Carex scabrifolia Steud.

MR OBROBAD T 2RMIZAR 2 ZHET,
B [UF] bZZITHRY 5. RFEIL 4~ 7 AI234
$ 5. ARATIE, WA G 19, WX
12km #5) O 1 AFTCTOREE 2D L7
©v7F7 (¥7F#)

Aster tripolium L. inn.
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Carex pumila Thunb.
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Messerschmidia sibirica Linn.
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Calystegia soldanella (Linn.) Roem. et Schult.
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Salvia plebeia R. Br.
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Veronica undulata Wall.
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@afxnsy (77558

Rorippa cantoniensis (Lour.) Ohwi
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BETOL Y FY R MTIE, #EEEiRIciEE ST
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T OMIE T, TNUIEB LWl TidZz v
AFATIE, 3 GAAEHA 7, 9, 10) TEF =
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Thalictrum simplex Linn. var. brevipes Hara
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Penthorum chinense Pursh
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Euphorbia adenochlora Morr. et Decne.
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Phragmites karka (Retz.) Trinius
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Rumex nipponicus Franch. et Savat.
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Galium tokyoense Makino
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Eupatorium fortunei Turcz.
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Herbarium Specimens of the Ph. F. von Siebold
Japanese Collection Donated by the National Herbarium
of the Netherlands, Leiden branch, II

Kazuo OBaAtA *

(Accepted February 11, 2003)

Abstract

Two herbarium specimens, Quercus acuta Thunb. ex Murray and Q. acutissima Carruthers,
were donated by the National Herbarium of the Netherlands, Leiden branch in 2002. The specimens,
collected by H. Biirger in Japan, are kept in the von Siebold Japanese collection of the herbarium,
and were the second donation to us. The first ten specimens were donated in 2000.

Key words: herbarium specimens, National Herbarium of the Netherlands, Leiden branch, Ph. F.

von Siebold.

FL&IC

FPRIE AR AL, A5 18 AR [ — RV + o
FLAHAOHR] (32— 7 28— 27 KIRIE AR
EYIEE, 2000) OFHfE (811X 2000423 H~6 H) %
Wi, 7 Y OB WERET AT e
(National Herbarium of the Netherlands, Leiden branch)
EDZREATH> TV D (UNIE, 2001).

Z LT, 20024 6 H, MEGIEENREMIEAREE T A7

VorfEL Y, =KV (Philipp Franz von Siebold,
1796-1866) B AL A D H A 5 ¥ 2 )b 7 )b (Heinrich
Biirger, 18067-1858) D & { IEEAR 2 11 2 ) @
FWE A T 72 2000 4E (R EREOR S S LTI10
FO(10 ) OFFEEZZTCT0E0, SRloFE TN
Wb DTH D, T2 TWH) ¥ —FR)L b A -
X, =KWV DIEFD, CaVTFLziglokd s

¥ —=FV b O HARRPIIZEZTH T L7z N4 12 & - T
F SN HAREORMIEARZ S (N, 2001).
HARIZBIT 22— RV FBEEEROTEL, LfED
32, BB RIS T S L Tws e Y
7 O3~ \ 7 REWIIZEETA & 1963 4FEIZHE 54172 2,000
HULtoavrar (g 1999) &RGIRFRE
WS A2 TG S T 2 ETHEEE AR 5 1 7~
RS 20004E I SN 200 DT L s YA v
HMHNTWD (K, 2000).

FEEAZ T ANOERE

ENHYIEARE S A 7 v 0T —7aLv s v a v
~A =T v —D¥ AL (Mr. Gerard Thijsse) 753
BHEIZIEV 72, 2002 4 6 A 20 HAF OEfIE, KO &
) RNETH - 7.

¥ I a—=TUT A8 7 KB AR T 306-0622 JIRUEA TR 700 (Ibaraki Nature Museum, 700 Osaki, Iwai, Ibaraki

306-0622, Japan).
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(AT > 72 10 MOEARDH B, =RV hHED
AELHW LA A F) OFEA (INM-2-020002) 1,
FeaZeDIh =RV b EIFERBMRODLDOTH D Z L8
BHholzDT, S0 2 HOERTEL NG, T EE
LEZTIELW.

Mb7%<, 6 H27 AfO/NLTED 2 HOEARITE
W FNETFROT AT E 7 IFORERILE
DR BIERTH 5. 2 HOEARL b E YIS
KEET A TV IO ER L B F T wTB ), &
6 ESTHEMIEAREE 5 1 7 2 A EEI2 D S hCnrz
SDTHDH I EDGN5.

LEETIE, 20024F7 H 25 HIZ, 25 OFBIEAR
DHFEBHRZITANETZT LTS,

FEERIIOVT

1E K & S INM-2-024015. 7 51 51 ¥ Quercus acuta
Thunb. ex Murray 7 7% (X 1).
ENAEMIRARE S 1 T > DEETOERES 944, 118-
60.

BRRICH Sz 4 Koo ) b3 RIZIE, Theh
CalVrnilko THEPNIMAIPELAEINRTS
D, Ca VT VOREREARTSH L Z L0 nrbd. Zh
509 5 2 HOMFIZ1E Quercus gemelliflora? Bl & 3
MIT W5, fli/Ng gemelliflora (IAHTH V), ZDf%
IR = BT EN TS, 1Z2D 1 MO IS
I¥ Quercus akakasi Jap & EFEPN TV 5. BFEIZATT
BNIZT NNV EEZERONLD, BEEZORNPT BT
EIFEN T2 S L 2 WRlo T b,

T D ZX)ViF Quercus Biirgerii Bl & H 1), ¥l
TIAZHRY SN L T 5N TWD AR, T
DEWDFEPIIAHTH 5.

[l 37 A AR 55 2 UA R @ X 77 — )b (Friedrich
Anton Wilhelm Miquel, 1811-1871) 1 H AR FEHEY O Hiff
FIZBLThHoz, WETA T ICH DY — K M
AR BT L, EEEAPSHD L5 6L,
1860 - AIZ I ZEREBI I SCH M & LTI L7z & v
bITwb, § A4 eRICEE, oK, EHEE
AKELTEFEBLL, 37— VLTl ENTTA
T ESTWZEDTHD L.

BAE, =RV MEEERD ) B, V=RV b H%E
FL7 707 - YR=ZA] 23 LOREL OFRILIZF]
HENTAERTHY A TS NDL L) b DlE, 13

& A EDENTHEEARLE T 4 7 2 RIS ST
BB, FAYDI 2N NZHBINA )V LR
BARIEIZOE DY A THERDSH L. g, v—FK
WV oREFEET 705 - YR=7 | OILFEHE

HTHo72Y v A1) —= (Joseph Gerhard Zuccarini,
1797-1848) Sz b D EFZ ST (L -l
j#, 1998).

FTATFUBITI AV LN TV Y —FR
U NEEERGOT A AU, 188 (15 AT AT
Vo3RI UAY) THY, ToOEREEDOIL
D1HTHA.

EARES INM-2-024016. 7 X ¥ Quercus acutissima
Carruthers 7 7% (X 2).

EEMIERET 1 7 HETOERES 901, 311-
475.

ATICHESN TS FNIIIE I 7 — IVOERHH
H. FDOTN)VOETICBirger & D, T ORI
EaVTVRED S DTH A Z LD 5irh. TV D
HEIZEES TV BN S 2R I21d 2 AATZYNH D
HBHDT, TRIRIKATHo b D ElbIDL. £
DI 2 VTV OEHPEDbNDL. TN &
A OB O 3FTIZBLRE AR, WOtk b0k
DPAHTH 5.

72, Herbarium Dr. J. K. Hasskarl D A % ~ 7 3%
D, SOERIZIT—VIZEoT, NAHL (Justus
Karl Hasskarl, 1811-1894) @& Z A~\3% 5 72 EAFIL
KCTHDLZEDThD.

INBEDOTN)VRHHA 2L, Quercus serrata Thunb.
EEPNTV D, COFZIBUETIITF TOFHL
LTHWOHNTWEDS, ZOT N hEpnYiEs
DHFZF 7 XAFIIHBTERTBY. 2+ 712350
44 @ Quercus glandulifera Blume 25V 6 11T w72
(Yamaguchi et al., 2003).

COBERIE, FA4TyBLITI2rAVIZRDHLN
TWe2mD 7 XFOER (1874 T2, 4 5
R2UNY) DILD1ETHD.
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‘Play Corners’ in Special Exhibitions

Toshihiko Orta *

(Accepted February 20, 2003)

Abstract

In two special exhibitions of Ibaraki Nature Museum, “Exploring the Diversity of Crustaceans”

and “A Dialogue with Nature of Diversity”,

we arranged play corners which had hands-on

equipments for children. These areas created an atmosphere of involvement and new experience.

This paper describes how visitors behaved in the play corners.

Key words: hands-on, play corner, special exhibitions.

FL&IC

BUE, W CIE, REEEDBIET 27210 ORR D
5, i KBROREREENTLIHEIHE RS
N%. SHEWEIS S, S0 - BRI L7
HOID, B MESINTHS (FINEDL, 1999; A
£ 2001).

32— VT A8 7 KGRI IR R O Sk O 4
Wi o &, AN, RptEIE, RO
EIEAEECE Y (PNE2, 2002). MAFIHONER %
RTH, DMEROFANR DL VDS, ZORIZE N
DOHPGHEFERREFOFBKII R > TnE (32—D7
L% — 7 TR A AEYIEE, 2001). HRECIX, Z o
FORBREEEZ, NSV TERLBEBRELALRY
SERWIZEDLIENTELY v F o 7ERR, 7
AXA=F—ORFEIZHOTHL. T/, TR IERE
ORI LD L, L) E—F—D 129 %A, HKAEH
e LT 3 WfTh i 5 A @%E%@lowtfw
% (FEkt, 2000). LlEoZ ehs, SEEIZBWTY

=N X F VRRERLE LT EB AT O T
LAa—F—%2%iEL, henwTEribifE LAk
BRPICE D EHNTE, HE - FLEREO S
NDEHILAT TS
AL, P12 FOENFIME L 7225 19 [l R

[BEDIIRE - TEDORRE ], BERI3EEDH22
[\ [SATOYAMA], Z 0 2 RO 2B W T

ﬁ&t%t@m7®7v4:~+—:owf@ﬁ¢
5. EE - FERIRBIIBI AN X - F VERO AR
%%ﬁﬁ%#@&wﬁﬁ(¢ﬁ,mm;ﬁ$,mm)%
FRDE, REPZO—ERLLZNTENTH S,

Tl aA—F—DORTEBR S S UREERAETSE

TlAa—F =%, EWEBELLY, Sbhboi
D, FFNEHEBT D200 BRI E B
Prakiy 7z, W % LR L 72 B O JRIR 006 B) & 5T
HZLI2XY, TELMSRANTE TENENOERE
e A e x HIgL2, F72, SWmEICEFRLZ

¥ I a—=TUT A8 7 KB AR T 306-0622 JIRUEA TR 700 (Ibaraki Nature Museum, 700 Osaki, Iwai, Ibaraki

306-0622, Japan).
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BERP) ZHET L EICE->T, BLWERARZ
DL )BT L ICERE L 72,

1. BHl1 F19ELERE [EDERE - TENDDA
x|

(1) L1 a—F—2FIONnT

TAIfE 33.5 m?.

INEWTERBIZH T ER T 06702
WCOWTHRL TH 5 9 72012, 738 X)VilE YR B
EOWEEEPLE LT LA O—F—FFBELZ. K
RO ) D721, AR WTHENSE L) I2h—
ANy MEEIZL, FISIINE VBT =T R 3 O
T, ZITHEHTELLH1CTHRLE (K1, 2, 3).

(2) BAE
a. LU - H=/A)

FEY ORESZ) 7 H, SAVERZELT, =
E L ZiZonTo#ENR, ZNENDONLTZDDL
DEBFET L ERbWE L IS, #ir
KRR P AR D M ER DA AR T i | DB D L 72 b
Thb.

b. #EA

FAED DR E % A3SHOEAR, HHE, £ OTn
HoTwb [SHrhIFH] &Lz 2hd, U -

7 =X VIR, AR SR AR DG X B 1

KHERZ

ZHMEL, ERICHHIZESDODNS XH LT
d. bBferi

B EHHOMEMEL, BHIEEZETS L9
\ZL7: #or—~if, T, #=&L, BEILME
mlE 7 LA I —F—OREZRT Y, RO —HE L.
Ky (GIEAR) 2REPO#HFHE AN,
e. Ry VEMETE HHEWEE

R 2 g L@y CEMEEEHE % 3 JiEw/e, 74
AP A= 10E, VAR AF2EATHL. VA
A ORI E L, BRI ER A A & 0 A7
L7,
f BHMEREIE

IUE LN ZDYELEBET L7012,
Fix 2 BB L7

AR FE 1A B

1. [BEOERE - ZEOORRX| BTOS LA

ThHs (K4). .
- L I—F—DLHT
c. WBEEARS v F 7 Fig. 1. The play corner of “Exploring the Diversity of
ITHToIN, ATH=, THOEOGREERE Crustaceans”.
T A=A GREARSY v F T BRI = — ) —
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\ / /
| | Wl |
O O =ty MEE
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(B EE &)
K2 7LAa—)—EREEX.

Fig. 2. The arrangement of the play corner.
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R4 TV - 5= 82) e

Fig. 4. Puzzles and a picture book of crustaceans.

(3) kEEEREAIE

REEHEDNT VLA A—F—DHO LEDRRREIF %
CHHLTW AR HNL 2012, BHREEIT-
7z, BERERASE, REEEDS L ORERRLIEE E A L 72
HERER L T T o 72, PEREEIE, RegHE
DEWEKRBH L 9 HOREZEDLNH & ED, TN
9 HM, 285K TH5D.

2. B2 %22 E{MERE [SATOYAMA]
(1) 7L a3—F+—2FIconT
TAIfE 28.5 m?
HTERD DR o-BLEDNE, T3

TRFL

B
/

e BT 272010, BRIIKRE) 2T 5 AR—R
T LA a—F—%&E L. 72, BILoOH)
TR HEARMRD AR Ao 72 B S BLE L7z
{OBIFBFHEAD L) DI, HEARMA YD
WL XAF 272" UF (EE3m) #EW.
F72, i E LTI ADOE THEo2d TV 2N
Ev sz ELTHIMEMY T2, HARMOKRT
Vo7 L = EACH OfEl, BlLlOMREHE
mEwRflio/z) Lz, F72, ADINZE~YAF U2 #E
& MTESROICELZRELZRLE: (X5, 6, 7).

X 5. [SATOYAMA] BIZBITL T LA a—F—nk)
N

Fig. 5. The play corner of “A Dialogue with Nature of
Diversity”.
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Fig. 6. The arrangement of the play corner.
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(2) BRAE
a. AEDIEH)

MEAMDP ST L CEHRI LD T F (K%
DALRTEI%HHD) &S 2.6mIZ L TkiE L7
ABY)HOZOMEICHZ 5ND L), HTHIca >
ISR EE, TIVIREREET 2 32, N ITHE
MAR ERMCTOEEE Lz, £, Aok, <
AFELTELREAHEFED, BEEBETRAR) 07
o<y hofRHE L (K8).

b. MERMROARTHES 72t E

HMAMRORR F o 7)) hpotio -t R aflio CHE

8. AFEHI—F—.

Fig. 8. The tree climbing corner.

9. KRoiEH.
Fig. 9. Wooden toys.
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