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Abstract

The upper Pleistocene Miwa Formation is distributed around Hinuma-Lake and along the
edges of the Higashi-Ibaraki Upland, Ibaraki Prefecture. The succession of the Miwa Formation
is divided into three facies from lowest to uppermost: the first temporary regressive facies
formed during the transgression, the transgression itself, and a high water facies. In the first
facies, a gravelly braided river might have run NW to SE along the edges of the upland. In
the successive transgression, sea-water might have flowed backward along river valleys, and an
estuary would have developed. In the high water facies, this area might have undergone a
change to sea-water conditions, and thereafter the embayment might have been formed by

coarse sediments supplied by the rivers.

Key words: Higashi-Ibaraki Upland, Pleistocene, Miwa Formation, estuary, Shimosa Group.
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Fig. 1. Index map of the study area.
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Table 1. Summary of lithofacies.

unit grain-size so.rt.mg sedimentary structure fossil etc.
efficient
A granule ~pebble well trough cross-st., planar cross-st., |tree-trunks, plant debris, root traces,
openwork gravel layer mud clast, peet layer
silt~sandy silt poorly massive tree-trunks, shell fragments oyster
B bank, root traces, Rosselia or
Cylindrichnus plant, debris
c very fine-grained~ o swaley cross-st., wave ripple, hum- |bioturbations, burrows
c ! finegrained sand mocky cross-st.
co very coarse-grained |poorly massive shell fragments
sand ~granule
D fine-grained sand~ |well-poorly trough cross-st., planar cross-st. |Macaronichnus segregatis
pebble
E1 fine grained ~medium- | well swash cross-st. Macaronichnus segregatis
: E grained sand
B2 pebble - planar cross-st., trough cross-st., | Macaronichnus segregatis
openwork gravel layer
F silt~medium-grained {well-poorly low angle planar cross-st. root traces
sand
G clay~granule poorly trough cross-st., massive root traces, eroded mud clast,

peet layer

[FAZ#53 (Locs. 15-23)]
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Fig. 2. Columnar section at Loc. 6, Yukoya, Ibaraki Town.
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Fig. 3. Columnar section at Loc. 12, Yatabe, Ibaraki Town.
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Fig. 4. Columnar section at Loc. 17, Hirasu, Mito City.
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FHEORIEIEIO AL (EHRBS) vy PRz E
L, B ¥ELZHET DE8 - OB FICEEIER DD

SRE. HEBROBIZEFXT A TADBEEEF
M, B FEEICBERET RIS EICER LT b,
bion M@ hBEICEDNS. Z OBE
o hEERUCRE-EREE2E8L, Py 7 R
BRES L. L, HREEEEAS R,
X502, MERBO FICER LYV NBTIESHD
EIRER (B 2em, & Scem Pk, #ITHHA

CAEEE A) VBEEEICK L CEEFBICIOT .

IOy MIHBEEOYE N IZZ - TH 200 12
CBgEsn, FRLDEEARTE, SHORWH—
URIRLIE, B T 4 — kv PSS NUB ER AR
EHOGE LM RE, R U D ORR — Ak
WEANEEMELT A, ML, 74—ty FFAS
B ERR R ER O E L HNDRE L, BERED
ORI — BARAPE DV TR B.

74—ty FHRET D EHRERSEE O UM



10 WA B - BERZ

RV, ZOEESHI0em &) ThAH, FFHOHERE
P HARTERBESE L, FRIERY. 74—ty b
ISR E TS, Tr—ty NIFST, B
VNEPESHICE S TS, 74—ty FOREAME
FAOFANIAE AME R L, ZOMERAEE)S 30"/
BTHH, TEIITEBTICHER X ORI E R LE
BAZEEL, EHRORKERAOFEIIHEES A Z R
T. FOFIKERY Fo B IIAYERL E T
LB IZE DI, ZOEEMNETIIEYETLIFSEE

L, BEHANHEIL .

PR U0l — s Eld, k- TR bFETE
VAL, SSem MLEDER R Lo, HEEMNRELL. B
VARMLRLED B R — B A BEIRAEIRAL A (M. 5. R
3mm) DAL NDL, HREEA BT, €L TR
EEESTEL, BRSO 5N FIEERO
TERHA O H TR R AT, 8 RN A %R
L, HERIED R o #478 SE L ARV 5 1) — DY R V5 1) > iy
% RT.

[z=v D]

T 20.6m DL EOMIRICH AT A b T 7 RIEIECHE
HadolzWBE INL ) THOSHRORWELE L #E
WHEERBIZE > TR SRS, TRIZEZTE 2V
A, BEIZ218em DL EIGET S, @fkiikiar 2
L, ‘RMIBOAFKOERT. BRAPEEEDS
na, Zozzy N TEERIC BT 5.

FEB AR — MALES R 13RI R BPERASEERC
o THEL, TATEM: PRESIKERDFZ L,
FRCERORKEF A O HFIIME S AL RS, B
RENTFBIEEIHN -3 ¢008-1 ¢ ~DLH
MR % R d

ZOWEEE D MAIE, BELD T, SHEHE
<, b7 7RIRVRERAEET S, TOREEOKKIZ
EPEES DTS 5. FIECEROR ER 1T
R-TEEHHOLDY) 23T, ZOBEO
BERRERMAE M. s; EEN3Imm) 2% HEE N
T 5.

[z=v bE2]

FARRIRIACHEH 7 560 U722 RER . SRR BTN
CEFL, MEoz=v b D EOBERIEICEEIER
PROON L, FIRISHEZRTE 2V, BEIE 230 cm
Db, BRI EREEEET.

FIHErO LY, REN—4 $HiIROMHBEECTHK
END. M)y 7 AN HEETCH L. IO

BRI, BoOER L EROMICL v RO
HEE D, OB ITEPRBRICEESEEL, &
KEFAOFATERAMERT. 72, L2 XIKEp
BT HBERAEAA (M. s S 3mm) 252
HHENS.

%B, RMHEAOZBEEOEKY 22y POER
ik Loc. 17 THEENS.

RAEHREOEBEI O hH

AT GAR S B MRREREE LA K b BRI ORM
Bl ang), SHE ARETHL i
5, RHEICBWT, RMBEERUANCA A LD 2
BOMKRED ERARFH-EEZLNDL, 22T
ik, RHEOE#EIZOWTHE T 5. REFSE s o
HP S OWER % X S, FRE ORI R % 26 12
ZNEIRT.

FRED X ) W RAHB L ok R A O
AT Twh, ZITIEERA (1975) iy, B
JEHERE I & e O —BRRY 2 B, e, i
KEH O3B H T, SR L oM A e
5.

1. EEEO—IEaYEERR

AR N AR BB 52 ), WEBTILE
E2RA1ImBUECHET S, O OEFI N %
K, Ly XRIbRE, WREENOBRET L TAab.

(1) FwAR

W (1992 MS) 12 & AU, B )1 CHERE Y 1T
Ok g homAdm o EFR A Lo T Lz
%79, Loc. 17 THHEN DAL FETH S &
SN, ZORKDERMIENAZW THL0rH,
Wl o ER A —EERAATH - 72 L xS
na.

(2) L2XIRRE

Loc. 5 CHIRINL L v XIKALIBIINE 570 cm, B
80 em TH Y, ZO MBI THALE LT
b, ZOL v AREEOEMIZLEED F v 2 )L OER]
&Y A LEE SN, TR OERKRI OME X AL
M e/ AMERT I Ens, ERARITIE —FE
HEeHEsnL, LerL, ZOF ¥ ZVOERIZHY
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TS 56 § A _EES TR RATR DR 13

KN TEHFET A1 F YAV THY, LT LLHE
RHNOEFAME TS LIERL LWV, 2O kA
N T A S we A E =2 K (VA e N PV N I ==V R A5
NIBICER SN EEZLND.

(3) HetEEE

BRI ETLA TS~ ayOFAB LU
v AR5 ET RV RO ER T I0 & & ARG
L= M7 10md. A7 Y7 —var e
EHOTRFOKRRZIANVF —DORESETELS, 11
(1992 MS) (2 X EWEE o FEHICEMR S NS
YT =3 Ak, KA L BRORESRE A B D
KodmnoFmerL, SEKERE 77 2EET S
U S NE 202 DF ¥ 2N 2N 58 HE D
WRIRIZE > TIERENE., LT, A 7Y r—
varBL)RBEERICEVERZRT. b
WSNLHBEOFEIIR T 5, VEILFE D S FHEEHE
ETHLH. Tz, BEBOESOmME, LIRS
HRNOEMILFH P SHAMETH 5.

INSD L, RN OERFTENTIETE A 5 BEHEA
FY, HEANFERL W SRS NS.

%3, Locs. 11-14 THIEZ S 4 S8 13 M A hig
1 OMPNAE &R CESIOA4E L, RAIEHERE AT
DRI THAH. 0F ), SHEITKEKER DM
O (BHE) FRBLTwA EHEEED.

L7293 T, #RINE Ao Uda e BT L
ZomllEERON 5.

2. BEH

WEO T E AT AR, EHERIA USSR
BILE ATV Xy MEOEHFFPBITONDL.
[ EH & bICIHEREDEREN LA L, HRNICE
EHENTE Y A Y VEADOEEN AT 5.
AT, TR 1 ORI R O B
AR A P o 7R S CE A D, AAI 2
IZBWTH B O BB Y O EALIC R
BoEEELZL. HUCHERH3IDLAT a7 —
FRO AL S R % FEE FI2 b - 72y
BELELDONVEDLNDL. ThEOREERIE ~HIZT
fra=vy FE2BRBAELTVALI L, BB, BRA»%E
HaEThTws b, ZOBBEHO LIEREDNR
L2 R RT ISy MELRLIERS, IO
EEESZ7E A MH (RS) IZHETELEE2D
Na, CRLOFRMBIZERDOLNLETE Y XY MNEOD
TSI HE I RS HERO Loc. 2 Ti 14.0m,
Loc. 17 TiZ 153 m, RAEHM TR OEHICHE LT
Wh, BEICHERTEA Y X v MHEIE Loe. 22 F
TORFEHETISOmOFELEEZ L > Twb (K
5). A TIEH9.Tkm 12725 T4 1mEH~
B LTHB Y, 0.42/1000 DESERT. Zhnrsy
BoOmEE, HerLENAro/zEEILEIN5S.
Y U7-R, EEaricid £ 9TRA I 1 IR
73 B BRI N HERES O _E A0 TE O ™ 00 M55 12 8 B
MBSy ENS. Locs. 2, 10 TEE SN A
MEMICEZHRBNZIIHEET A, ZORBIZM

N ié
Strike of tree-trunk
imbrication

Paleocurrents of

Paleocurrents of cross-
stratification

B 7. I o HERAE I O AL T .

Fig. 7. Paleocurrents of tree trunk, imblication and cross-stratification in sediments along a braided river.
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BEEET AHEY OO, WH~OBREETEN,

F7z, TodERIICE, REHE 3 THEs N,
AFaT) —HPREET 5.

ZOLAF 2T ) —HDOGAT HWIMORR L LT
i, FAAEHIE 2 O Locs. 11-14 A & b TH H i i &
L, BErO@E#E G5 IZFALHIE 2 ORI
b, ¥, TOTAF T —HHOEKEEEIIFE
oI 2 (254 B AL O AR 3R L T - g
DR EME S 2m 13 SR EICEET 5.

ZOBEEPOHETHE, E2ODEENHLLTE
~MEAL, HITEZAN R ERE I 3 12K ASA D A A
PRSI I 2 ORI SRR ER L, 20T
BICEREAEO L AF 27 ) —DIEH &Rz,

F7, TOIAF 2T ) —Id Loc. 17 TIdiREHERE
W5 E L, Locs. 18-22 T HMBW LRO SN
% (M6)., & <IZLocs. 1923 12T AHERMIZRSE
Wa &t Z &M% v, F72, Loc. 17 Tidh FHERH
A GER: bR -EEEAR) 2RO LNA. L7
2o C, FAEHIE I, TAF2T Y —~EL
TWIARAIGAATW EHEE SN S, Bl E
b, ZoOWIOEFRFRAPHTAOERE T 55
O, WNoERAMIIILILE -—FEHEATHE. 0F
0, BEFO@JINIARFE I L 0 HEICEFEL T
LEZOND.

& 512, Loc. 170175 (#9400m) TIEXZAF 2
T — T ERICK I S B — RS AT 2 7 o —
Yy bESBORBIGRER L F S TVE, 20T 5 —
oy MRESICEYT Yy FRLA THREINT
Wh, Fi, ZoRIRERORKERAOFAIE A
FHZEF L TWA, L7adto T, ORI T
2B T RITEEAMNOHERRY , Th LU REEDE W
(BEHEIFA, 1988; M, 1989; BEEIZZ, 1989). L
7L, Loc. 17 TEIZ L7z D3 B EEHE Ruv
Hie o7

3. EEKERR

AU O SR ERERE R IE, MEANE L DT Y
BIRIZEDL PHICEBLEZRT 2oy FOELRD &L
TRFENT WD, T OHIBIIEE L 72/ NE— e
AFHETOrIF—a y LTINS HERE DD
BENLT/BIIOONEEZONA,. 2T,
FROERREEIC L 2 ERAO 7T 5, LErO#ES

WOMEHBZ OV THRETT 5.

W OME L et A1, FEYNEIZSEY
By x—71) v TIVETNRIIEET LA T+ v v afl
PN EELTH 5.

AHETA LN A AT A v ¥ 2 IR ER OEFE O
FHFZ D040 EH~NMEC Z EFMOoNTEY
(Harms at al., 1975; [, IEH, 1992), #EMO
EE & KM 5, AHIEORHEOMER M % K
SIZRT. TNSOFMN S E Z S NS RAEOHS
MOMEFENL, FAME 1 TIRIFdCR - hm e
RY. FLC, R 2 T, BB EE
ETWEHRERY, METEEMAAZRTD, EiETl
R -FERAAART. 612, FAAH3 Tid, X
WCHE A ERL, HETHEHILMEZRT.

KIZT =T v TN DWTHRE T 5. NESLE
TEY = — 7 v TUANEERD, SRR A E T2
END I, FOWERNS OEIZEG L THRER
DEWRBRFNEZ KL TB Y, AiEiE SRR
DM E KB L 2w EEZ o b, MEINEICEE
TAEY =7y T OBMOERNHEIITIRT. IO
T 5 E z 5N D RSO EROME L H
FHu 1 T B L AR T A, A 2 T
BENERATIRELEREE TR, JLETIEHE
JiiE, ®ECIEEAL A E, A 3 Tk —
BT %2 R

PDlEoXaiz, Avty v aBighcsEme y 2 —7
1) TV OSEREREE & RO TR R O R T,
FNENOFEMIIATIHEICL TS, Znb
HOHEE SN D BEREOWEFHITZIL, I A VLA
PREATR L Ttk E2 615,

T/, AN (Locs. 15-17) (243479 2B
W, BEERAUE L mI0E ST 5 2 L 2 5RR
B3s., LaL, R CIEFomn) | OfFEs R
HIZEEL G572,

#OM

ZOMGREED B IIH 2o T, FHTHHEEOANE
SRICERRIHE R W2 BEBILEH L B
Fh, TEREONE FEEZE, ZomXomfEc
RE@ELTTaY, AuahErviiini. Dio
FAEL BLEBRL LIP3,
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Harms, J. C., J. B. Southard, D. R. Spearing and R. G.
Walker. 1975. Depositional environments as interpreted
from primary sedimentary structures and stratificatiton
sequences. SEPM Short Course No. 2, SEPM, Tulsa,
161 pp.

BERZ B - - AL
DT RBEEARTREICA LN S YA,
R EHE, (1: 9-18.

AR T - Al e - MR BT 1988,

1998, Kk MRS
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/7:1[52 BAT ARG

HANBEOEFRKICALNS S AMOMRIZL > TRk S
RSB, SUR ORI, 11: 91-105.
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). HEHEBONY T -8B, HAMESREE 96 £
RERFIRATERNE. pp. 164-171.

WHELH. 1989, Mw =AMLy 7B (Fro). |
B HE (). SEEEONYT B, HABEERE
96 FEFM AR X RAERITENE. pp. 188-196.
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BEAMES. 1995 MS. Lt EIz 04§ 5 EETIE AR A
DHENEHOHERY. R FAELIR T 85 pp.

Murakoshi, N. and F. Masuda. 1992. Estuarine, barrier-
island to strand-plain sequence ravinement surface
developed during the last interglacial in the Paleo-Tokyo
Bay, Japan. Sediment. Geol., 80: 167-184.

fg o - BHE /B, 1992, WEIUSHBOMR Y 27
o, WHEFHEE, 98: 235-258.

FREERE. 1959, AFTEHEMEOME (B0 EE
T, OE2H). REOCAICEPEREE (BRRE), (10):
135-143.

WA £ 1975, BHEHMOME. W ENTHRY (577
5> | BN B AT, 55 pp.

PR T - MURURRE - BRI . 1981 LR OME. il
e (SH50 1 TR . BEHAR. 50 pp.

Yabe, H. 1931. Geological growth of the Tokyo Bay.

Earthq Res, Inst, Bull., 9: 333-339.

T, 1992 MS. SR IRET)1 o BUIERE Z0n RS o
HRE COMEFHERE. KMKFR f~l§m1¥%jrnnﬁ)‘c
88 pp.

mx |- HEHFE.
FIRE E3E (2000) pp. 1-16, pls. 1-4.
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, HEAER O —Eeria R -
3, BHOBIG > TRERRE LR 2 S BERICHE D)
I, WEABIGEASAY AR, TAF T~
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R B R ISWRERE

KIREWA TS 5.

MR - SR O 3 RN S

EERA IR L, Tus

LT/,

StaZNIE T

(F—7—F): ®XKHHH, RNE THE

B, B, mAF2T7)—,

HIIH A



AR & A
(4 FhR)

Plates and Explanations

(with 4 plates)



X1 (Plate 1)

< RWHENE (Loc. 6), BWAWA R EMOBHETIL HMITHRR (M2) 283Mo2
k.

. Exposure of the Kasagami, Miwa and Ryugasaki Formations at Loc. 6, Yukoya,
Ibaraki Town. Details are shown in the columnar section in Fig. 2.

- BRI (Loc. 12), #IMAHABNT 5 THRBEEOBRES . FMIIARRE (13)
rEHOZ L.

. Exposure of the Kasagami, Miwa and Ryugasaki Formations at Loc. 12, Kasagami,
Ibaraki Town. Details are shown in the columnar section in Fig. 3.



Plate 1




Xifhk 2 (Plate 2)

. TR (Loc. 18), HAMAM LR T2 MEBHOBEEH (X6).

a. Exposure of the Shimosa Group at Loc. 18, Nakahara, Ibaraki Town.

L RAETHRALE (Loc. 17), RABEHEAHNIAON L T I 7~ a vy, 8 (GHELH)

NRIRIBH A RIET 5.

. Progradation in the shoreface sediments of the Miwa Formations at Loc. 17,
Nakamaruhara, Mito City. The presumed trend of progradation is from west to east,

and an eastward shift toward the Pacific Ocean.



Plate 2




Xk 3 (Plate 3)

. KFTPEAR (Loc. 17) OdbBESSH B HEG 0 %1 0 BB L. F ALK M
B AF a7y - (WBER, 258, FREKOELWE), TUEBOBEL
276 cm.

. Sedimentary facies in the lower part of the Miwa Formation along the Kita-Kanto
Highway at Loc. 17, Hirasu, Mito City. The Miwa Formation consists of braided river
deposits in the lower part and of estuary sediments in the upper part.

L TAF 2T - HICRIET B R EFREREOE LIRS (Loc. 17). # RS
JEiZ#9 50 cm.,

. The muddy facies of the estuary consist of an oyster bank in the lower part (50cm
thick) and a massive lithofacies with dense bioturbation in the upper part at Loc. 17,
Hirasu, Mito City.
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Xihk 4 (Plate 4)

. KIRET AL (Loc. 20) duBR&SENFHEEW Y F ) FHE L, 22527 —MITH
ET AEWRAERIE (Rosselia i Cylindrichnus).

. Trace fossils (Rosselia sp. and Cylindrichnus sp.) in estuary muddy facies at Loc. 20,
Nakahara, Ibaraki Town.

CERAF AT MO LMIZE RS HEIIET 5 AT o — VRBIERER (Loc. 20). X
7 x = VIRF SR B R 1S 80~ 100 cm.

. Swaley cross-stratification in medium sand of shoreface deposits at Loc. 20,
Nakahara, Mito City. It overlies the estuary facies. Wave-length varies from 80 to 100

<.



Plate
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EEBIZBIIALE A )V (Eophona migratoria) @
1999 4 B # D L 8%

/SE S
(2000 4 3 /1 3 F %)

Records of a winter bird “Chinese Grosbeak” FEophona migratoria
in Sugao Marsh, Ibaraki prefecture, during Summer 1999

Tsuyoshi ISHITSUKA *

(Accepted March 3, 2000)

Key words: Eophona migratoria, Sugao Marsh, Ibaraki Prefecture.

LB W GERRRAIL) BERIGH O ZAEILGIC T, BOARD

B THWALF AL IV EERLE (M), H

a4 )V (Eophona migratoria) &, HEOHFIL

T BRI S FAEER S, T A Y —TEFEL, £

FRER R &2 - TAT 4. ARIITFICLAR L

LCAN, WE, Julh SRS 505, Rl
BL, #uddevs (B - diff, 1995).

KT, FCEEFAPIE S hTnsd (L,
1975). %72, Wik L 0726 %01 T L AFIIBIE
AT (UL, 1992). FKO KR EBREY O
(FOIRIELIRIED, 1985) (24 5 &, BUBAHIARTIZE

WEZ SNz, UL, 1993 4 & 1994 SFDFRET
THERRC & ep o 7 (RBIBAIEIRIEH, 1995).

EEBORBHEY) AN (22T 70— TBEH
SRIEWEE, 1996) ZIXELERA R (, 4 F TICHEOR
FRFIRE STV,

1999 £ 6 H S HA5 7 B 2 Hizly, HAEBIZTS Meters D
BB 50T, WET 2. / 1000.00 (
R . 1. BiggHa.
xR S b AR AR A R, F

b= B ORAREOFE & T EHRT

Fig. 1. Location of the observation points.

1999 42 6 H 8 H, 13 :30, EHmspil, Risnt

* 3o UT A 7R ERIEEE (T 306-0622 i1 KMS 700; Ibaraki Nature Museum, Iwai 306-0622, Japan).
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Table 1. Records of Eophona migratoria in Sugao Marsh,
B BlZH 535 I N ks q w b

S HEdMEL 1999, 6. 8 13:30 Wh 4 Wl ZHEEBIRVCICEZ SO KDOTE LRI
(R LB B35 307) 5.
EHEE GHarsEl 19990 6.10 15:30 MR EILERF SWENIEEORBEMOBRIITE S,
(BRI SEB)
FAF CHHHMINL 1999, 6.11 13:40 Hyh  FEEEET  SANEEOWHTEY, obLRMOa VEICE
(BRIH1I3EB)) B MOKRTHES.
EA gAML 1999, 6.11 14:30 H R fEE-R BHERNTEOMOKRTHEZ AT, RN EICRY
(R LR A4 30T) LB 10 5 EEERA, RO ARTHEL.
BAW BHmmEL 1999, 7. 2 8:30 MR fEE-—-k BHEBAAEOBOKRTHES.
(R A L BE B35 130T

PBHIEAB ORIz BN S BKE (BB 128 L
TYES N7z, 0.1ha i & /NS B AR & BEEE,
HEVDH A RNEMETH S, T4 HIVIEF OO
Wi > THZ SN BOANICIET D, BAE STy
72, 34038, MAOI VEREZ, SRR
LR LT

FOH, BWERT VT TOHESV—T 2@
HBERONWEZIT-/2E2h, F1DIH 240D
WG E T HERSNERTIETHATH 5.

z =

SEOEBESEFTL, 1 7 VIE (Eophona) DIFE
MR TR, 04halZEOBKEOR Y 2L
Mol aVEO—ETHDH. T/, WTFROBETYH
HMAATHY, TH2HURBREIEBEI L TwinE
EHS, EFERCEREOTREEIIZ b TR {, #EEH
heZEzohs, UL, RRETOBEHILLES
%<, BHEMIIBREINSEORFIIEENTH
5.

B clE, TERSHT (FHBEERTS
1991) TOBEFILHL I D, SEOBIPEL D

(F—T—F): aAHn, EER, KRR

BRZD DL LFINR v, &8%, EHLTWEW.

E
IAHNOEREEFE SN R BRI A
3a—-UTLERT T4 TOHUERTK, FiEEE
TR, BE-REKICI0GE &) TREHE L FiF 5.

5[ AXE
AT - AHEE. 1995, EUE H AT ARG (e

#®). 301pp., BE.

INCTE RS, 1975, KMOBFS. KRoEws 145, KRR
B RE AW, pp. 159-163.

IWOEFE. 1992, KEOBFE - BIELE. JROE W FEk
4R (53 4). KMIB RS ERICE IR &, pp.
243-245.

KR WL ERBE 5. 1985.
58 + 59 4). 532 pp.

IR AR BRIEED. 1995, FORIE O B BhHEN) O 55 A - &)
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A= VT A= KRB ARIEYHL 1996, HEHORK
— BB O K —1996. 62 pp.
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KIEBZBIT L =RV EY) (Gekko japonicus) O 53AR*

FLHE A - AN IR - NV RIS

(2000 4E 3 B 17 =)

Distribution of the Japanese Gecko Gekko, japonicus (Dumeril et Bibron),
in Ibaraki Prefecture*

Nagatoshi Hayase™*, Masaki HisaMaTsu™** and Tsugio KosuGE

skkokok

(Accepted March 17, 2000)

Key words: Gekko japonicus, Japanese gecko, Ibaraki Prefecture.

BUHIC

=k ¥ E£Y (Gekko japonicus) 1, A, I
E, U, oE, BAB»SAELSSEECHML,
ENACIIEBBLOFEOF - BEICHMT S (B
I, 1987). K, FMTRIAHOERE LR
BT E T ARRETH L7720 (BN, 199%), i
AIAEA DR AT EBTESICRNTH LTSS,

IR B HAREOHEE, KLEEEEHE
fFges At (1972), AEXRS (1979, 1992), i
HEHn4 (1985, 1995a, 1995b), ZEHEETHEIAE
HFINELZE S (1988), SHOBHARELZERES
(1992) % EXHHD, VIR b BHEALTHFICL &
FoTBY, RELHELIERLAY LBk
BTy &L Z LI RV -, FR (1999
HHE L2V ) ORET— Y DELFEND L.

SH, Ia—I7 L8 RIEBREYEEICHY
LENTAEHRO D b, HERSNIHITR B A S 5127
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FRE I 2= UT h8— 7 KB HREWEE (T306-0622 HH T KIE 700; Ibaraki Nature Museum, Iwai 306-0622, Japan) .
FEER F (T310-0025 KA K LR 1-9; Mito, Ibaraki 310-0025, Japan).
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Table 1. Localities where

occurrence of Gekko

japonicus was confirmed by questionnaires.
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Fig. 1. Sheet of questionnaires used for the survey of Gekko japonicus.
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Table 2. Areas inhabited by Gekko japonicus.
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Table 3. Records of Gekko japonicus in Ibaraki

Prefecture.
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Fig. 2. Distribution of Gekko japonicus in Ibaraki
Prefecture.

B3, FENLIZANT L=k YT,
Fig. 3. Gekko japonicus found at Otsu, Shimotsuma
City.
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How to Display the Cetacean Skeleton on the Styrene Foam Support
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Abstract

Drilling and attaching metal parts were past practice for displaying the cetacean skeleton.
In this process it was practically impossible to make comparative studies of the displayed
skeleton. In this point, use of the styrene foam support enables to disassemble skeletons and
to make comparative study easier without spoiling the display. This contributes greatly to

reduction of expenses.

Key words: whale skeletons, styrene foam support, half-body display, museum.
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FRFRIZAL > TWEZEITE D FTL 2w,
CHOEHEBEROBRTEL, BRELAOREL,
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%. Frederick, 1983), BHE b FDWEY THT 572

* 20— UT A8 7 YOORE BRI (T306-0622 IR R AW 700; Ibaraki Nature Museum, Iwai 306-0622,

Japan).
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WIEERICIA L, BHZTT) OPRZA M TH S
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W 7 ABBEE /b DR L7720, BHSE
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), BALE (K1) 2FERELL.

(2) EXAFH
1993 4£ 3 K 4 HiRE.
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FF, 1984) % b LiZFY A7 VBRI TRIBEEE
L7z (GLO, 1889; wiH, 1992; flkk, 1995).
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O BEEOELIEATEY, HAMEKETH
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AR 6 B85 INM-1-007756.

2. 229925 (Balaenoptera acutorostrata)
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)
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SERME: THERAHIL A iR
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A (s
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B B 85E 5 INM-1-007755.

3. 227737 (Balaenoptera acutorostrata) (BIE)
(1) IRiBALIF

1992/93 45 A T A8 M B AL AR 12 35\ T AB 25 FILIC
Lo THIE. B L TR, BRAMLET Ei.

(2) EXRAFEH
1993 % 3 B 6 HIR4E.

B1. awvay (INM-1-007756) OETOBHR.
Fig. 1. A pygmy sperm whale (INM-1-007756) dissected
at the stranded site.

2. Iy YT (INM-1-007755) O b# LIRE.
Fig. 2. The body of a minke whale (INM-1-007755)
being excavated.



BEBHEOFRERA T I - VERERE 27

(3) &cs%, 7— %

WLERFE 5. 285,

% A AR,

FELAIE: 75°27°S-173°3’E.

B K 940em (3022 VT kL TIRRARICE
5 — ) .

K HE: 9.4t

B B 5E 5 INM-1-007754.
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1. 1B -0V - &g

FEARIAET AR B S, &2 THRilT5
7z, WA SNIEHEEREARL RAE, KZTOR
Wb (IR L 7.
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BHEFIXBF R A v DTk, BEEEBIEL. 302
7Y OEBERIE, 199344 17HT, #2440
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2. fRTFALIE
BIREAR TR, &EBE 8 %D/ 0 FB72
FULVEREGRL, REELETTo L BBEAR

3. 372 Y5 (INM-1-007755) @35 HsCT D fiEHl
Akt

Fig. 3. A minke whale (INM-1-007755) dissected at
the stranded site.

NI, WEOBIZETHIEL TV S, WEdH
A, FOMOBERIZTHBL TS b DI, =K
FUREARTHES, KEBEIE, KU ZZAFUEHEC
THRBHETT L (L, 1989; HMH, 1992; fik,
1995).
BENSLELREMIIOWTE, BHEIC K LTE
LL, #erx L TgaLA £/, axvay
(INM-1-007756), TEBELTELEMERE > 7
7 Y9 (INM-1-007755) (X2) 22T H kO
Brfro7z (45).

3. ¥R - 1B

WEE, Kk, B, $BRICX D DBEL TV AEMLD
HHOT, BHE, EHMz b L II08, BHe L.
ZOR, FAOFIEAES N L, BELZHVE.

R4, 2>27 279 (INM-1-007754) OB O Y
e LR,

Fig. 4. A minke whale (INM-1-007754) excavated
from the buried site on the beach.

®5. #EF0Irs Y5 (INM-1-007755).
Fig. 5. A minke whale (INM-1-007755) under drying.
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DEEFITRED L 7.

B7. THEEAOMERI (INM-1-007754).
Fig. 7. Adjusting the lower jaw support (INM-1-007754).

B 6. FEEA T — L OEHRRE (INM-1-007754).
Fig. 6. Styrene foam under cutting (INM-1-007754).

X 8. Bxift SN/BHE, WHEHE (INM-1-007754).
Fig. 8. Set up of a skull and a vertebra (INM-1-007754).
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5. EAOEFE CoOLRIZv T N X#BEFEELZEIILOOERE,
(1) BEOMEH L RUHEE ERE, BEE, RE, FARE, BEERL MOTEZ
L7z ([¥10).

(2) HifEEDRE
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b L) MABRTITV RS ST 2T 72 (M9).
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1. VFEFORERN (INM-1-007754).
Fig. 11. Set up of chevron bones (INM-1-007754).

12, TR L7232 27 Y5 (INM-1-007754) B

.
] Fig. 12. The complete skeletal specimen of a minke

Fig. 9. Set up ribs (INM-1-007754).

E13. 3272775 (INM-1-007755) Di%EIRI.
B 10. A SAHRE (INM-1-007754) . Fig. 13. Set up of the skeleton of a minke whale
Fig. 10. Set up of flipper (INM-1-007754). (INM-1-007755).
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B 14, 27 v 2y (INM-1-007756) Dk BRI,
Fig. 14. Set up of the skeleton of a pygmy
sperm (INM-1-007756) whale.

R 16, s L7/-a<y a2y (INM-1-007756) 424,
Fig. 15. The complete skeletal specimen of a pygmy
sperm whale (INM-1-007756).
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Fig. 16. The skeletal structure of a minke whale (based on Kato, 1995).
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Lost Outcrop (1)

— Fossil Enclosure in the Narita Formation

in Tamura-machi, Tsuchiura City —

Konomu Enpo*, Shigeru Nemoto®, Toshio Hacuisu** and Hiroko AkiBA™**

%

(Accepted March 14, 2000)

Abstract

A large-scale fossil enclosure was discovered in 1991 at a construction site ranging from
Tamura-machi to Okijuku-machi in Tsuchiura City. However, this fossil enclosure was
subsequently lost as housing lots were developed there. In this study, the authors outlined thé
overall geological features and fossils produced from this outcrop. They reproduced the
sedimentary environment based on water temperature and depth. It is assumed that this fossil
enclosure is equivalent to the Kioroshi Fossil Zone, and that it was located at a water depth
of 10 to 30m in a lagoon on the inner side of a barrier island under an environment where
the water temperature was equivalent to the present water temperature at around latitude 35°
N and where the warm-water Kuroshio Current flowed in.

Key words: Tsuchiura City, Ibaraki Prefecture, Lake Kasumigaura, paleo-Tokyo Bay, Narita
formation, fossil enclosure, HDM curve, VDM curve.

RUBIC

T3 (1991 4F) 12 B, B HEAET &R ET
2 s LMK E BRI O THII S, R
PICEEL bR LE (KD, 2o 2
FHTHES A, HETERSIIBVTHNY RiFsh
7o HHERFE LI W) TROMET®EHEL /-
W CHEAEEREERIY, THEOBTRTR E2M
FUREE, MRS TS OIS L1225,

BHELALAERZ D OICRERET I 8 & L K
IR AR s (L) DSBIME AN, ZHOIL
HERZFET L L, BIVAREZEOHEOS
XE AER L7z BifE, SEWEOT 1 A8 —
T A R OHERYEAPRERENT S (K2).
BfE, BEIIEHERIZX VEELT, LaEYVE
HLTOAFEKoOSE IR S Twa, 7272, B
RO RFE, (EARDSHIR LA Z & 2l Ly
BETohTWwa (K3).

¥ A U7 AN RWIR TR (T306-0622 f1TRES 700; Tbaraki Nature Museum, Iwai 306-0622, Japan).
** g (F374-0029 HARTTRAT 5-44; Tatebayashi 374-0029, Japan).
®EE g2 (F303-0022 JKHEE T EHIT 3047-8; Mitsukaido 303-0022, Japan).
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1. LEROEB L - THB.
Fig. 1. Construction site where the fossil enclosure
was discovered.

B2, 32-U7 -7 KB EREYEICRREN
TV LA R O #E M HUEA,

Fig. 2. Stratum samples taken from the fossil

enclosure exhibited at the Ibaraki Nature Museum.

ZOXII, TOMI0EDHEIZ, BELZEHELT
DERIHENE VT I RL EBEEL L, Z0OF
SEICE T AREEERE LTHRBICETLOTH A,

e 0

T T

ﬁ:—_ I%-:..-,Iﬂ":n.rq i ‘::"F"' Mﬂ: ’; ‘t‘;lj:

C e e e R W W e Rt
i Lgv ‘ﬂ_‘bﬁf o fi:i,_'i. i e i NS

H3. fLaRERZE L 7o

Fig. 3. Stone monument marking the discovery of
the fossil enclosure.
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4. BEMEAEN. ELREERTS TS0 1RBR "1l o e EH.
Fig. 4. Location of the outcrop part of the 1:50,000 topographic map of “Tsuchiura” published by the
Geographical Survey Institute of Japan was used.
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Fig. 5. Geologic column.
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L - . BAMOEBRE
TR 7 % M % FEieih|  mEh
& HM Patelloida saccharine (Reeve) )T IHA
Gastropoda Umbonium costatum (Kiener) FH T 31~41 Ny,
Minolia punctata A. Adams AVEHRTTH I
Homalopoma amussitatum (Gould) I a A 38~51 N,
Batillaria cumingii (Crosse) FVY It
Cerithideopsilla djadjariensis (Martin) HITTAHA Br.W
Proclava pfefferi (Dunker) vLAAZEYHA N,
Glassaulax didyma (Réding) I RAYHA 0~42 Nos
Cryptonatica janthostomoides (Kuroda et Habe) | T4 < # 4 31~35 N,
Eunaticina papilla (Gmelin) AaHA 0~35 Ny,
Phalium flammiferum (Roding) H X G A N,
Tonna luteosioma (Kiister) Ywviasg N,,
Rapana venosa (Velenciennes) T 26~42 N,
O Mitrella bicincta (Gould) bFTA 0~41 Ny,
Mitrella yabei Nomura AIAYITHA 26~35 N,
Zafra divaricata (Pilsbry) EHIA)IZF
Siphonalia fusoides (Reeve) fo A MHTA 26~41 N,
Babylonia japonica (Reeve) N A 23~35 N,
Neptunea arthritica (Bernardi) L XTVRT 35~45 N,
Hemifusus tuba (Gmelin) TYTEY
Niotha livescens (Philippi) Lo
Zeuxis castus (Gould) INFLTTIHA N,
Reticunassa multigranosa (Dunker) AL A No,
(O Reticunassa japonica (A. Adams) F XK 25~39 N,
Fusinus perplexus (A. Adams) FH= 31~42 N,
Olivella fulgurata Adams et Reeve AN
Habesolatia nodulifera (Sowerby) | A I O P g 31~39 Ny
Sydaphera spengleriana (Deshayes) aOENA 0~39 N,,
Inquisitor jeffreysi (Smith) EIVRT 33~42 N,
Lophioturris leucotropis (Adams et Reeve) 7YX AA 22~35 N,
Brevimyurella japonica (Smith) N7 AA Ny,
Pristiterebra tsuboiana (Hinds) aFFx vy N,
Chemnitzia muitigyrata (Dunker) yaAq bar¥Fy 32~40 N,
O Ringicula doliaris Gould TATTIRHA 31~42 N,
Philine argentata Gould FEUyHA 33~38 N,
DA S Omniglypta cerina (Pilsbry) NS HA
Scaphopoda Antalis weinkauffi (Dunker) v HA 31~35 N,,
Fissidentalium vernedei (Sowerby) NY A
O  Dentalium octangularum Donovan YAV TA 0~42 N,
TR O Saccella confusa (Hanley) yoar ) FEHA 31~35 N,
Bivalvia Striarca tenebrica (Reeve) TNVIILAA Ny
Striarca fausta Habe TLURIILAA
Arca boucardi Jousseaume a7 RHA 25~42
Nipponarca bistrigate (Dunker) v X ITHA 31~39 N,
Scapharca satowi Dunker HrT A
O  Scapharca broughtonii (Schrenk) T h A 26~40 N,
Scapharca subcrenata (Lischke) FIETHA 25~35 Ny
Glycymeris albolineata (Lischke) Ny AHA 31~39 N,
Glycymeris vestita (Dunker) y=XAHA4 1~38 N,
Oblimopa japonica (A. Adams) VI AFHA 22~39 N,
Soletellina diphos (Linnaeus) LG EITA
Atrina pectinata (Linnaeus) 47 F 31~39 N,
Chlamys farreri (Jones et Preston) TFTARZUFXHA 31~42 Ni,
O Pecten albicans (Schroter) 45X HA 30—42 N,
Patinopecten yessoensis (Jay) KEYTFHA
Patinopecten tokyoensis (Tokunaga) Mo Fxav Ry TAA (31~35) (N,_,)

(# <, to be continued)
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. #t&, Table 1, continued)
Volachlamys hirasei (Bavay) YI/=vF 0~35 N,
Volachlamys hirasei awajiensis (Pilsbry) TIYFen
Anomia chinensis Philippi FTIHLTHA 23~42 Ny,
Crassostrea gigas (Thunberg) < F 23~43 Ny,
Ostrea denselamellosa Lischke AR F 23~39 N,
Astarte hakodatensis Yokoyama NATTFTEFAA 35~45 N,
Trapenzium liratum (Reeve) AL X AA 23~39 N,
Cyclodicama cumingii (Hanley) AT A 23~35 N,
Felaniella usta (Gould) TV IHA 33~45 N,
Wallucina lamyi- (Chavan) FFITRAHA 31~35 N,
Lucinoma annulata (Reeve) VFIHAERNF 31~41 Ni-.
Curvemysella paula (A. Adams) NS DA 0~34 N,
Fulvia undatopicta (Pilsbry) <Y TFT MY HA
Fulvia mutica (Reeve) k) AA 21~41 N
Dinocardium braunsi (Tokunaga) TII A HTAA (N,-,)
Clinocardium californiense (Deshayes) LA AT HA N,
O Cyclosunetta menstrualis (Menke) TAVHA 0~38 N,
O Saxidomus purpuratus (Sowerby) TFLTH XA 31~43 N,
Meretrix lamarcki Deshayes Favtkrnws)
Meretrix lusoria (Rdding) NI 31~39 N,.,
Phacosoma japonicum (Reeve) AHITA 31~42 N,
Mercenaria stimpsoni (Gould) Y RAAA 37~45 N,
Callithaca adamsi (Reeve) IR AHA 35~45 N,
Placamen tiara (Dillwyn) INF I A 0~35 N,
Novathaca euglypta (Sowerby) R ATHY N,
Ruditapes philippinarum (Adams et Reeve) 7 N,
Ruditapes variegatus Sowerby b A7) 0~35 N,
Paphia lischkei Fischer-Piette et Metivier AY VA 31~39 N,
Irus mitis (Deshayes) vV HhETA 32~34 . N, .,
Mactra nipponica Kuroda et Habe F AN H A
Mactra chinensis Philippi INA I A 31~41 No-,
Raeta pellicula (Reeve) XYFAINFHA 34~39 N,
Raeta pulchellus (Adams et Reeve) FaINFHA 31~43 N,
Pseudocardium sachalinense (Schrenck) TINTA 36~43 N,
Lutraria maxima Jonas A M)A N,
Cardilia semisulcate Lamarck FHITA N,
O Numallia olivacea (Jay) 1V T IHA 31~45 No
Solecurtus divaricatus (Lischke) FXYTXRAA 30~41 N,
Leptomya cuspidariaeformis Habe AFag iy TiA
O Nitidotellina nitidula (Dunker) o THA 0~35 N,
Moerelia iridescens (Benson) TV THA
O  Macoma tokyoensis Makiyama TAHFFHA 34~39 N,
Arcopagia capsoides (Lamarck) AFavss a4
O  Megangulus venulosus (Schrenck) I HA 35~45 N,
Cadella delta (Yokoyama) 7H T HA 35~43 N,
O Solen krusensterni (Schrenck) LRTAA 34~45 N,
Solen grandis Dunker TARTHA 13~35 N,
O  Panopea japonica A. Adams FIHA 34~43 N,
Solidicorbula erythrodon (Lamarck) 7 FR=ZHKA 25~43 N,
Anisocorbula venusta (Gould) 7 FREZTHA 31~42 N
Myadora fluctuosa Gould IVHNATETHA 31~39 N,
NEH Y T Heterocyathus japonicus (Verrill) AFayThnA
Paradeltocyathus orientalis (Duncan) y v
FR N S B LA Balanus sp. TV RO
-1 B Philyra sp. s A DR |
Ranina sp. THeH=n—H

7

Temnopleurus hardwicki (Gray)
Fibularia acuta Yoshiwara
Scaphechinus mirabilis (A. Agassiz)

FHIH T ayy
AT
INAIINH Y INy =
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Fig. 6. HDM (horizontal distribution) curve of fossil
shells.
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Fig. 7. VDM (vertical distribution) curve of fossil
shells.
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fossils from the Kioroshi Formation of the Kasumiga-ura
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Mus., (1): 19-32, pls. 1-7.
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VY NFINFIE (gen. Osmia) 2 FEOE BB

K A *

(2000 £ 2 A 24 HZH)

Nesting Habits of Two Osmia species (Hymenoptera, Megachilidae)

Masaki Hisamatsu*

{Accepted February 24, 2000)

Abstract

Two Osmia species are recorded from Ibaraki Prefecture; one is Osmia taurus, which is
new to the prefecture, and the other Osmia cornifrons, recorded for the second time. Their
nesting habits were basically similar to those reported in detail by Maeda (1978).

Key words: Hymenoptera, Megachilidae, Osmia, Osmia taurus, Osmia cornifrons, nesting habit.

ELBHI

BRICH AT FBEICHNET A G, ong
FHEOEEFERLEOEEIEICE AR, nETE
SO FEFTbNT &L (BH, 1971; Sakagami
and Laroca, 1971; 3 F - i, 1986; Sakagami and
Zucchi, 1987). #THH (1978) W HAE Y v NF N F
 (Osmial8) &Rhizh, FOEELFELIHL
TWwb.

KRB BT By INFARFEOREL, hIT

1. 7y TORERET.
Table 1. Location of trap-nesting sites.

PEIED (1992) PSR AFIKE £ v VS AATT
A 3739 Osmia cornifrons % 58k L 72 DS % b o
7z ARAIE 1986 & 1996 i b T v T AR MU
FoTRELIBEOF, KFEIHETY v vFN
F Osmia taurus %, 2 {AFHIWUWEO T~ 2 285 O,
cornifrons X ER L 7-OTHET S, 642, TER
TEE L2V I NFNT L b THEOEESE % ik
L, #IH (1978) »%E L CHIRO7— ¥ L&
5.

Location of trap-nesting

No. of tubes {(No.) Period of trapping

House Yata, Maruyama Town, Chiba Prefecture
House Mountain-side of Mt. Kiyosumi, Chiba Pref.
House Takane, Chiba City, Chiba Pref.

House Namiki, Kitaura Town, Ibaraki Pref.
House Namiki Kitaura T., Ibaraki Pref.

House Furuku, Tsukuba C., Ibaraki Pref.

House Usui, Tsukuba C., Ibaraki Pref.

House Yamaguchi, Tsukuba C., Ibaraki Pref.
House Hatori, Makabe T., Ibaraki Pref.

Youth Hostel  Mountain-side of Mt. Tskuba, Ibaraki Pref.
Forest Top of Mt. Tsukuba, Ibaraki Pref.

Bamboo (70), Reed (450), Straw (500)
Bamboo (60), Reed (500), Straw (500)
Bamboo (60), Reed (500), Straw (500)
Bamboo (60), Reed (500), Straw (500)
Bamboo (30), Reed (100)
Bamboo (30), Reed (100)
Bamboo (30), Reed (100)
Bamboo (30), Reed(100)
Bamboo (60), Reed (100)
Bamboo (30), Reed (100)
Bamboo (30), Reed (100)

1986/4-1986/11
1986/4-1986/11
1986/4-1986/11
1986/4-1986/11
1996/5-1996/10
1996/5-1996/10
1996/5-1996/10
1996/5-1996/10
1995/7-1995/10
1995/7-1995/10
1995/7-1995/10

¥ I U7 AN T HEEREYAE (T 306-0622 3T A 700; Ibaraki Nature Museum, Iwai 306-0622, Japan).
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NIy TRERICER L0 »OMEE I 1

DEIETITV, ERATE T LB AR 3R L
NFOREBEIITECERERE L TERSES 720 1995 R E T HIC1996 F x4 A, 2 Fh b
BT TARANRICLY, WAMAFEERELL Ty TERE LA, R THRIDEREL 10
b7y TR RELHITER LIORT. 1986 £, Biz b9y FREILL .

REL

K2, My TUERELAY YN NFH2BOROEE.
Table 2. Nest structure of two Osmia species recorded by trap-nesting.

No. Diameter of Lemgth of Number of Collection Collection Material
tube (cm) tube (cm) breeding cell point year of tube
Osmia taurus
1 6.0 190 14 Maruya Town (MT) 1986 Reed
2 6.5 125 7 MT ” Reed
3 16.0 115 10 MT K Bamboo
4 5.5 152 8 Mt. Kiyosumi (KY) 1986 Reed
5 5.8 84 5 KY ” Reed
6 6.0 90 6 KY 4 Reed
7 6.0 175 8 KY ” Reed
8 6.2 146 8 KY ” Reed
9 6.5 162 10 KY ” Reed
10 6.7 124 5 KY ” Reed
11 6.8 152 9 KY ” Reed
12 7.4 156 1 KY ” Reed
13 15.2 124 7 KY ” Bamboo
14 - - 8 KY ” Reed
15 - - 14 KY ” Reed
16 5.5 107 9 Chiba City (CC) 1986 Reed
17 6.3 95 7 CcC ” Reed
18 7.8 77 7 cC ” Reed
19 5.3 - 8 Kitaura Town (KT) 1986 Reed”
20 5.4 68 6 KT ” Reed
21 6.3 98 7 KT 2 Reed
22 6.4 83 8 KT s Reed
23 6.8 113 9 KT ” Reed
24 5.6 75 5 KT ” Reed
25 7.4 143 16 KT ke Reed
26 7.7 63 7 KT ks Reed
27 7.9 180 15 KT ” Reed
28 6.8 - 15 KT s Reed
29 4.1 142 8 KT 1996 Reed
30 4.3 195 14 KT s Reed
31 4.6 133 10 KT s Reed
32 4.8 125 7 KT ” Reed
33 4.9 125 9 KT 4 Reed
34 5.0 156 11 KT s Reed
35 5.0 66 5 KT ” Reed
36 5.3 205 12 KT ” Reed
37 5.7 - 16 KT s Reed
38 9.4 114 7 KT ” Reed
_____ 0 0T 6 KT 7. . Reed
Mean 6.6 125 8.8
Max 16.0 205 16
Min 4.1 63 1
Std 2.4 38 3.4
Osumia cornifrons
40 5.1 133 11 Tsukuba City 1996 Reed
,,,,, A 64 = 7 s s Reed
Mean 5.8 - 9

“w__»

—7” indicates no data.
“*” indicates tube used for a nest by Discoelius japonicus and Osmia taurus.
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BRRUEE

Ty TR ERE L RREALEETAOR, TR
MTCH, RE/NMEIEEL CRRERFFEEEEK),
THEHERE O 4 5y FiTY I NFNFOENEET 39
A, D EHUATT A INFOEN 2 AFE SN
(F2). UNcEREEEr AL,

1. BEGH

KRBT BT B Y U NFNFHEORERE, BRI,
(1992) HSEKIEAFKRTTF v 2 /S AN T A I/NT
¥ 6EMIRE L 200d 5. MU, BIEREERZN
JISHTAEFE AT 2 INF LI NF ST iR E
LTwad, WO Th 1E£/2EL TNHF AT
HEEIREL TWDLD5, Y uNFNFEIMESENR
MCTidew., £7, GEl GEH - R, 1981),
AL (B - ILAR, 1985), B (AR, RFEFR),
Sl (AR, REER) IBUALERRETE, vV
INFOSFRITRE ST, KRB T IBRIEEE
BBV T T EnZ b,

A TA VY NFNF R CHERE Y Y NFNTHE
OERGETIE, R, K5, TREOYE, BB
CHEICETEICS T FUNMLEEICERET S (Al
H, 1978). ro®En L3, FEEEME L LTEE
FHIRIH ST 7225, TN6 % Y I NFINFHENT
ATHRIBLZ. Lo Ty IUNFTNTEOEBRRE

No. of tubes

&, kR E Y e LA I, LWEOBMNEBOAR, HHiC
EBREOBATE (BiH, 1978). SREOEEIZB Y
Tb, KREEENOFKEILTEL S HEICT TOE
HETIES N o

2. oS
(1) BOER

¥, MOBEZBEL. Y IUNFNTFPERL
36 ADEOFHAEIL6.612.4mm TH o7 HE
#316.0mm & 15.2 mm O FIZE R L 722 6% Brve
T, 4.1~9.4mm DEITEEL T/ (F2, K1).
EHOFEHANZEIZ 6.1x1.lmm TH -7 BIH
(1978) 12X 5 & 6.5~6.9mm DEFHEZZOFMHALT
BY, FRIDVERLPECEOEREHNEL TW
7.

HILET & FERILCERE~OERERSEREN 15T
ORER AN/ (M2). AWETEFEEILTIE, (2IZF
BB % & E L 2Abiis & TIEHoEEH L T,
IINFNFUNOEFIEF ML CEEL TS
(£3)., R L D AEOMVEICER LAY
BFZEH O DB/ NS TTELOT, BIEY DI A
MEA R TTE, KReHEEFIHL 0L, MmE
DEENEEL IO TII RS D B

TAIANFHPRE L2 ROFONEE, 5.1mm
& 64mm THo7z (FE2). Bl (1978) T3 6.0~6.4
mm OERFE L&D FH L Tn/.

Bl Bamboo tubes
Reed tubes

oOWoWQo oo oWwo o
D O T T DLW @© OSSO0 O O
[ T TS I N S A R SR A T N R I

]
Internal diameter of tube  (mm)

-10.5
-11.0
-11.5
-12.0
-12.5
-13.0
-135
-14.0
-14.5
-15.0
-15.5
-16.0
-16.5
-17.0

1. Y INFNF AR L OWEDEBIM.
Fig. 1. Frequency distribution of the internal diameter of tubes exploited by Osmia taurus.
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BY, FIHADOESOHEEFER L T EFIT W
(3) #%, ®ilE (1978) 12X % & F12 100~200 mm
DFEEEIRL, HTH 150~169mm OfF % & LIFA
TERRLTWA, 7 — & Bt 2 UL E B O @ A5
LRAETHAH. BEEHICEELHITAI LIETRL,
BEREEVETIILEPCRERORES LR 2 LEAD1DH

% (F4). EEFTTCRVEAE, RERIZZEE
%ﬂﬁ EHOBTHPOLBREAEVHOLZE LD
b, BORIPEFORSILIVERERICL L 2598
REW,

(2) BoRe

TINFNTDRER LM EOFIIE-THEOR
&3, 63~205mm T, “F¥ 125+38mm TH - 72
(£2). HORSCIOTRFLL DEMED 2 1HDT

(3) BEH

VNG RFPEE L399 RKOBOBERIL, 1
EHI-DEETI6E, RIKTIZET, F¥8.8+34
EThotz (F2). §iH (1978) DEETH FHE
BEIII8SE, BABBEMIIICETHY, ZIZFEL
ExRL7:.

SRR sy e FHE R R

' H

2. MEZER LIz v T35,

Fig. 2. Osmia taurus nesting in a bamboo tube.

R3. BRLLEROK.

Table 3. Number of reed tubes used by bees for nesting.

'\; . _ -
. — Location of trap-nesting Kitaura Chiba Mt. Mruyama
Species of T _ X . .
m— Town City Kiyosumi Town
reed tubes nested —
“Eumeninae, spp.” 37 34 73 24
“Sphecidae, spp.” 0 3 0 2
“Pompilidae, spp.” 0 18 23 10
“Trypoxylinae, spp.” 4 7 4 5
“Megachilidae, spp.” 14 7 46 54
Osmia taurus (10) (3) (1) (2)
“Hylaeidae, spp.” 0 0 1 0
Total 55 69 147 95
6 —
5 B Bamboo tubes
Reed tubes
84
e
2
w 3 F
[+
o
Z 2
1 -
0
o o o o
8 8 R 8 8 828388 38R 8838 23 8
b sy y Yy Y YUTTTT YO d

Length of tube (mm)

3. YIUNFNFHFHLAORE DREBGA.
Fig. 3. Frequency distribution of the length of tubes exploited by Osmia taurus.



D INFONT 2 RO E B

TAANFOFERL, TEL 1NETH-7.

3. HDEF

AN SN DI OHETIHEMED D 5 2 L1,
Iwata (1938), AL - 85K (1988), Cowan (1991)
HETECHSR, §iH (1978) &> Y vF/yFHHIC
MEH OBANEDH 5 2 L2 HE L Twh. SHEERE
BN 36 BOFCHENOMETE 20 8%ESIC

R4, VINFNFOEEREEOR S OB

45

R VUNFNT TR, FARTHFESI ST 5
male type DEA 9, B2 A AH5, A0 OEIF A
HELH] & LTV 5 female-male type D ¥AT8 B, M
HEDESHTNIHAIMEA 2 non-rule type DA 2 B
FEN/. ¥ A TN Tl male type & female-male
type #% 1 B DR S M7z,

AIE (1978) Ti, fl#E L7z v NFNT 141 BT
male type % 42.6 %, female-male type %5 46.0 % &,

Table 4. Relationship between the number of breeding cells per nest and length of nests built by Osmia

taurus.
Range of length of nests Frequency of no. of breeding cells per nest Average no. of breeding
(mm) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 Total cells per nest
—80 2 1 2 5 6
—100 11 2 1 5 6.6
—120 1 1 2 1 5 8.2
—140 1 3 1 1 6 7.5
—160 1 3 1 1 1 7 8.7
—180 1 1 1 3 11
—200 2 2 14
—220 1 1 12
Total 1 0 0 0 4 3 8 5 4 3 1 1 0 2 1 1 34
K5, VIUNFNFHEDEINS A T,
Table 5. Oviposition types of Osmia spp.
Breeding cells T £ ovipositi Diameter No. of
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 PSS O OVIPOSOM o type table 2
Osmia taurus
SR S S R A A4 female-male type 6.3 17
FE - - 3 7 female-male type 7.8 18
- % % 2 % & 2D female-male type 6.3 21
S S T AR (AR (R AR AN female-male type 5.0 34
- - — % % %2 3PP - -3 - = - female-male type 6.8 28
FE 2 2 2 R E R PSS female-male type 7.9 27
FFE R EEEE R ESFSSST female-male type 5.7 37
S A s A - AR AN AR AN A= AN AR AR A A< AR female-male type 7.4 25
,,,,,, Mean 6.7 R
d & > Q male type 5.0 35
J - & & & & male type No data 39
3 & & F I male type 4.8 32
AR A R A A A male type 7.7 26
A A A A SR A male type 9.4 38
A AR A AR A (R A male type 4.1 29
d$ & & & &I male type 4.9 33
$ & dFHF 3 I - male type 5.5 16
AN A=A AR A ST A - AP AP AT A AT A male_type 43 30
Mean 5T
$ &I I P T non-rule type 4.6 31
S A S S S A AR AR AR A (O L non-rule type 5.3 36
Mean 5.0
Osmia cornifrons
SR A A A female-male type 6.4 41
LA AR A A AR AR AT AR A AN male type 5.1 40

Cells 1 to 16 were made in order from the back of the

)

indicates no data.

nest outward.
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LBNTWA, My TRANTEONAETH, B
L) ERMSE SR, A AZFFRI STV 5
female type D HE I3, AIHTIESO0%TILER LMD
B, SEEFEH SN, o/ T 72, female-male
type & male type DHE AL &, HIS 0(C female-
male type DEDHPEDOREERD D - 72,

4. ML

VYNFRFUIBITAMEOLIE, ¢ =48
127 Chofz. v AANRNFIIBITLMEDIIL, £
d=2116Tho7:.

AEODNECEEEZ L AADHENIEL KT
THILEEDNFNTTHRONTEY, vy
INFHETLETE (1978) HHEREL T 5. SaI1ERS)
HHERR SN2V v NF 3T D male type DER OFHY
MN# 1L 5.7 mm, female-male type Tid 6.7mm T
Holz. WEONEZVEIL male type DEICZ BER
WSEED o 72,

#H OO

AN e#bBIZL 20, RFEBIEHHTIEAT O
HERITIE, BOREICH 275wz B BRLE L
k75,

5 FAXHE
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BIHZRAE. 1978, HARE Y VN F oS FHEO B B2
7, FRCERENREE LCORHETRA -V AV MiZD
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INANZBIT BT OFERHE &R, RS
BEFNRE (HBRHF), 410 153172,
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FIRIE A & I NFNTF S Osmia B 2 TEE 0423 5. 0 2 /NFNF Osmia taurus 135555 1E.
THIELERT, YA INT O. cornifrons RN TEH2FBORFETH B, v IUNFATHOE
REEMIZOWTE, BH (1978) KXo TEHLHE SR TWED, FEEA TG an
VUNTONFIAOEREB L W L 7-6R, e bEEBEHEERNIIFA L ThH 7.

(F=T7—=F): BHH, NFUNTEL UUNFAFRE, UUNFNF, v ANF, SR
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A X I8NF (Oreumenes decoratus Smith) & HIEE)

A TEAE ™

(2000 4 2 J] 24 H%HE)

Nest Construction Activities

of Oreumenes decoratus Smith (Hymenoptera, Vespidae)

Masaki HisamaTsu ™

(Accepted February 24, 2000)

Abstract

Nest construction activities of Oreumenes decoratus were observed in central Japan
(Kanto district). Overall activities seen in the present study were similar to those observed in
other localities of Japan by the same authors. In Tateyama, Chiba Prefecture, thermoregulatory
behavior, whereby a female sprinkled water onto the nest surface to keep it cool, was observed.
In Yuki City, a large nest with 14 breeding cells was collected. The date of emergence
suggested that O. decoratus is bivoltine in the Kanto area.

Key words: Hymenoptera, Oreumenes decoratus, nest construction activities, thermoregulatory

behavior, bivoltine.

BUBHIC

A K I5F Oreumenes decoratus 1%, RTIZET B F
735 HF Eumeninae D TiE b » £ b RE L, &
i3 15mm 282 5. AEOAEREIZD VT Iwata
(1953) » 3 LCBIZELTHBY, 20K BIAMEEL
805 (EMH, 1969, 1980a, 1980b, 1981; EA
1980; Tsuneki, 1982). AH% &L FHNFHCHR]
HUHE (Aculeata) D7 HERCERFMEICE T A HBIEH
2L, AH (1971, 1982) % Yamane (1990) #°
H%x51<.

AARINF LD b v 7 ) NF IR Eumenes D I A
K+ &7 V) )NF Eumenes micado, X7 v 7N
F Eumenes rubrofemoratus 7z Y3 E R x B TCHE
THEDIIHL, AZXNFIIER, MELTHEIZEREIC
BB EBEEORT, SHIIAXANTHEIE

BANETEL LI, BELZRETHRCOLELTD
DEZFERSE L. BEA (1980) % Tsuneki (1982)
i, AZANFPEREEREO LTI E 2T UL
DORPGER ST L BT, EE AR LK OMEEK
EOBEEONEEEERL, & 2 ICHAAEE (sub
social) DEFE RWAZLTwA,

g, 1985 FEITAREOERIEB L BIE L7127
TEBE A A & RIS T 5 TR ED B WITEDS
RWZE3hi-oTHET L. b T, 1985 FLIE
S LAREOTULOR TR, RELIZAXNFO
HEr b T, AANFOEREIIOWTHRET 5.

RESE

1. ##
TUE OB ICH A A X NF 1L, F1LIDRT. 1985

¥ 34 —TT L8~ FRIBB ERIEWEE (T306-0622 53 AMS 700; Ibaraki Nature Museum, Iwai 306-0622, Japan).
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FURRICERE L 720 T R, FELLAZNFO
FLERIT VIR U AR,

2. EHEH - PMEDEER

AZNF OIERIEEE, TREELTTERERE
EHEHNTI985FETH 28025 7H 30 H % THF
FHCBIE L., THLHICEZREL, FEHNO®
S, FoEETEEA v - LICE) L, SEEATT
fLL728 B 17T HE CHEDHTF % ERL 7.

1998 £ 7 F 29 H I 5l B A FCAT R IR Ay Bl
INTHRE L2 AZNFOEIZDOWT, BHIC1ISON
ibx, 7TA30 B3Iy 0IMbx R L7z 7H 30
HICERROEY > v — LIZEY B L, &EEI<1E
L7288 H 16 HECTHEDHTFALERL 2.

1999 4 3 B AR A KR IR S MY 1) CHR4E L
T2 AZNFDEIZDWTIE, 4 H6HIZHFENOH %
Y- LICHD L, &EETME L2428 %
THEDKT LKL 7.

BRIUEE

1. EHEE

(1) EHIEM

A XTI, T D NF (potter wasps) &I
5 EHICEERON ) NFT, BEAHKOBTEZH) +
TOL B, HEEFINFEOFTIE My 7 ) NF &
Eumenes b 5 TH 5705, BEREOBEL Y (12
LTEHEZ®) L TEY, NWHEr > 500%, FEL
FHR Y v 7)) NTF Eumenes fratereculus O & C %
5.

AANFAE, BD L) e bicd, BEDO LS 2L
WCHERT S CAH, 1971). 4HED, P, ROk
WWEELLE BRI (M1, 2).

(2) Eis4) OFER
1985457 H 28 {12, TEEIARIIH T AL B

FA. BRI AANFORET— 5.
Table 1. Data obtained for Oreumenes decoratus.

HEM 2% | wEE
a TEEMENTTECFREEEAT 1985.7.31 AMSIER
b REERH LWL 1998.7.29 B FF)
¢ RERELBERT 1999.3 % ml

BN Y NEOMOME,S5H 1.5m iz, ARN
FORE DI 6 DOBEFIEVRZ, T2B®
FEVIEIIERL22oH 7. BENOIFAEIR, %
FERLUZCFHSFEI VAT D, TRIHICERZ 7.
13:3040 25, SEIEHSm BRI E ) THRAK
L, B35 LB FEICHOK L7z, 15925 H
DRIRZAT, BO FEAIKTERT S FTHUKL
7. WERZEHEOET LT 2BEOEENH &K
N7z, 20HT CICENOFOKD IO, Fiv T
EDA2I L E 0, TEBZTAF TR, TH29HIE
HEANEE Y D Thh, 16 OB THO 508
HhpEcEb Lz, 7 A 30 H b AMEE D 23k S
Bl E AL SER L7z, 136K, 28 HIAAR IZHED
EESICHORPEZE S (K3).

7TRA3 HEZHREL.

R1. MIZES A2 A X NFOHE (1995.2.12 (250 L
AEIE CHHABE Z W) .

Fig. 1. Nest of Oreumenes decoratus built on a tree
branch.

B 2. BECHEL N7 A XNF OB (1986.9.7 124k
HARARTARER 2 5) .

Fig. 2. Nest of the same species built on a wall.
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(3) HHDIRE

WA D BRTHRIZ, BATEUKT A1TEID R S
72, TEESELTTERFEREEGM CIRE LA X
INFOHEDEEIZ, KiE35.0°C, BES2 %, HE
1~4mis DEHED S & T, KR THKEHHO0.5cc
BUKkL7-& 22, 318 CHo2EFEEDORER, 2751k
X371 CET A o7z BEA0FUKE, EERNO
WEE TIFA1T8 L Bbh s,

(4) BowE

A 7. Twata (1953) 1%, SOHEDAAXNFOEE
gL, RETIEOERE A 2. AL Iwata
(1953) DR IANTLEFIIRKREVETH 72 L
Wz b, Boffki, M410R770, RROESE,
FK2OWEBFEFTERYT. BETTHRESRIZRIL, K
RE) G L) ICEEMES N, FOB—HAICER
NELALN TV -7, WEPTMELZHE (F2) R
5L, LTI, SHMOEEIILL THhLRED
AT T A2 T8 HEEL, ML VIRES L
7oECE, BEESMETADIC 1T BEREEL.
SO ENSHBTBE, DEDDBEREEIELDIZH
THES LTV EWwAb.

2. FHtECsR

(1) At

FRELIEPSIEROML, Yy —LVIZBLEE
DRFEBE LR THPRETEL (R
2). BB, WMAESIHEO/-HEPMLR & Lz, 5EHE
THRELZE,S X, 4 A2 3EASTMEL

=

..

B 3. AXNFICHKk S -8 (1985.7.28 (8L
FHAFEEY I TARIEB 2HRE) .
Fig. 3. Nest of Oreumenes decoratus being sprinkled

-

Fo. FEINTCEHREL-ELHE, 8HIHMPHG8H 16
EZ TS HMTHAMELYEL 7 EBEITML, 514
WL VIRELZE,LSIE, TA29H 258 H8H
FTo 11 H BT 13 ST L 7.

AXNF ORI, FIZ5~10 icRohs, AX
NFOIUCHBSRBE, Lk kb 2Ll THE S
EWHERET & T2,

Tsuneki (1982) &, AXNFOEZEEL 9 H#E
DOFHCICH 3 BE A L1 LRegk L T 525, SHEE
Bz E08% L7z 2 Bid, Tsuneki BB LH I )k
DRV, EA (1980), Tsuneki (1982) TiE, A AN
FHROEODBFRBDOWIELZHEZHDIZ6 HEeE L 22
Ep B BRI 24T ) R AR L T, L
L, SHgEsN 25T, TMEH XD H#ERT 5 &,
DEDODBERE#EADICIERELIPERLTED
¥, FEEEREE R 4T o iR IR,

(2) Wi

LT, M, B CREINLRLY, EnE
N4%14, 11223, 1925 DPHLIEE S iz HE
MO, 16:5Tho/z HYMEY v NFNFH
(BTHI, 1978) R4 A ¥ a I Ay Funsd (A -
K, 1988) TldA ADEIEGD LD, AMIZZOME
a7 o 72,

(3) lHEDAESI
AZNF gt FunNFRoNFEIE, B0

B 4. ARXNFDOEOHEE.
1~14 OBFE, FRIMEONIIEFEZRT.

Fig. 4. Nest structure of Oreumenes decoratus.

Numerals 1 to 14 indicate the order of building.
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x 2. AZXNF DY
Table 2. Emergence records for Oreumenes decoratus.
457 ! e
729 730 7/31 8/1 82  8/3 84  8/5 86 87 &8 89 810  8/11 812 813  8/14  §/15
1985 H00 ST ERILAT RS S L 7s R XS
B L
[ EL
Hify R4
b 2L
INIAY
Pk
NI
FE
,,,,,,,,,,,,,,,,,,,,, Mt %M
1998 4D I AEIITIRE SRR X F
1 33
1§ £
3 i Mk
4 52 Mt
5 L] JPE
[ 15 £
7 L] FiME
8 i 1k
9 L] 31k
10 1 L
1 5 3k
12 4 49
13 L £31E
14 INFHY BHiL E7 Lk
FH (%42 FHLH
- DRSS VAt
75
H f
46 47 48 49 410 411 412 413 414 415 4716 41T 4/18 4/19 420 421 422 423
1999 FFATEINT THRE S L2 R AT
b AT ¢E
L] AL dL
o AR JME
BHREGOHRTEIN 4 OEFOMELRT.
INTFEDS ., BT, IR —E O @
DNEFERH 5 ENHENT WA, T4 avnny
R & /3N F Symmorphus apiciornatus (AR + 8K, AZANFOREZRM V- REREANK, AF

1988) %, 4 7 4 4 ¥ F 2 NF Anterhynchium
flavomarginatum (AL, £%EFK), VI /NFNFH
(HTHI, 1978) Tit, L OIIELNLEREIZE AR
DERSN, BIEONLZEEICIIF ADEINSNS
Emrd b, LaL, REIIBNT, ok eIt
L7z (B L, MEORFICHEBMEIZR Shz
Moz,

(4) &

SN CRELZETIE, TEER2EFRETZ N
T (Sarcophagidae) DO—FEDFHAA, IR L D
BLTEETIUBTERIBEE TR T AT A4
v ANF (Acroricnus ambulator) DEHEDTER I N
2. BB L3 EUERED ) bFESN TV LFRE
E3BRET, FAERIINSSTH 7.

MIRIZE < BFLHB L BT 5.

5 AXE

ARNIERS - SR, 1988,
FERRFEARLEE, 36: 83-92.

Iwata, K. 1953. Biology of Eumenes in Japan (Hymenop-
tera: Vespidae). Mushi, 25: 25-46,

AHATRE. 1969, NFoEE. 170 pp., THHEZE.

HHAZM. 1971, KREO &% O LB E L.
503 pp., EEFHIE.

FuosF ol FEATHE

HHATHE. 1980a. HABLEOFI 1. 285pp., WHH
kW

EHATHE. 1980b. BREBIZHOFE 2. 263pp., HOH
ik

EHATHE. 1981, BRBISEOTR 4. 282pp., FHHM
.

EHATHE. 1982, AARMMEAERENE. 162 pp., Mt

BTHERAE, 1978, HARE Y Y NFNNFEO #4200
e, FRICAEMEBARBR L LTORHET A=Y AV FIZD
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W RULEBETH, 57: 1-221. Eumenes decoratus F. Smith, with its later process
WORBER. 1980, A XNFWTAEREE. ¥ AERE, 10: {(Hymenoptera). pp. 1-17, Mishima.
9-25. Yamane, S. 1990. A revision of the Japanese Eumenidae
Tsuneki, K. 1982. Successive observation on the nest (Hymenoptera, Vespoidea). Insecta Matsumurana New
constructing activities of the solitary diplopterous wasps, Series, 43: 1-189.
(® B

ARIEBL. X X/SF (Oreumenes decoratus Smith) OEERE). ZiHEBREYERRE
$H®E HE 35 (2000) pp. 47-51.

BITRHE /7 C A XN T OEFIEEIC DWW CBIE S M.

INFTOIEIC L > THERLNIEEISAM L, FEE R CHE L IEENI B L T
Wiz, FEEENT T, S A ADBEOREICKE 21T CRENE T 2TE0BE S
HET T WEOER R oo RELBEERE L2, TULEHEN S, AANF IR, T
2 MbETH B 2 EATRIBS LT

(F—T—=R): nNFH, AZNF, EREE), REAHTE, 21t
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SN NS DFERHIZ DT

SHEET - A LERED - /NEEADSS - BIHEERER -
FWZA - KHEKREZ - IORHTES
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The Vascular Plant Flora of the Kinu River, Ibaraki Prefecture

Katsuaki Iipa, Sizuo Nakavama, Kazuo Osata, Toshiro SAKURAL,
Takahisa Hirose, Toshihiko OtA and Etsuro GokiTa

(Accepted March 3, 2000)

Abstract

The vascular plant flora was surveyed at 14 locations along the Kinu River in Ibaraki
Prefecture in spring and autumn 1999, and 407 species were recorded. Among these,
specimens of 139 species were collected and stored in the museum.

Key words: Kinu River, Flora, Vascular Plant.

FL&IC

FIWEHREY R RZE T, PRI EED
SEFIFARZE & LC, RN oMY O A
Rk L. i, PSRRI, ANEoR
PRI CRER) 2 boTh s, FlEUL, K
3 EOMBEE DR B RIA Ny FIRICHEE L
TBY, L2bELRBTH o CTORMOEBELR ET
M2TELL TS, Thbh, @EEEbLOHTE
METARERIBTHY, WNBIIE I X ) 2Rk
T BEEEEIN LS EE T A, FITHRAE, K
SIS AR S itk & U O S o & A
MICHAE L T& T

FEOBE

AT 1999 SEOME LRIZER L 72, MEOHA

X, SHOmE TR 1R, #LTC6 Ao Lahr
BHANIT T 3 AT, KREA O T T A 50
EERF AT F COWEE ST km 1215 - T 14 » BRI
XKzHEL Ihoos b, 11 KL, 121ZH
L SWVOMBThPo THABROE CIZEREL
72 B 5122 A ETOEBES T & ARJIOFR)I & DE
WHEMZ 2, T2, OFAEIZ 10 122 BT,
BRUFAE LK) bELRE I A% 8 #FREVHL
BICFI ATz, XS FE H oI 11T

AECE, FERKBUICAT LTV A TTOMER
MY AR L7s. 70, ARRKEUCAET T AHEE R
WD b, LR LORLFORTORENGT 2L
WHDOEREL, SCEELTRAELL B, 14
KO3 R & LC THAROBEMY) S &« B4 -
AAER (CFERLA) ) CEBL 1992; EA71E 2, 1981,

1982a, b; kT3, 1989a, b) ZfEo7z.

¥ 22— VT L= s KRB EAREWEE (T306-0622 40 AN 700; Tbaraki Nature Museum, Iwai 306-0622, Japan).
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Fig. 1. Locations and dates of survey in 1999.

FEBOBE

BB ARRO RBEBIIFEREFE L, AR O
BEFREIAAME CHARIN & 5T 5. LR

#3176 km T, £ QWAL TEET A 5 F A2
W HETOMS5Ikm THAH. HRIE, RENE4E
MITHETRERLZL, HEBOY AR 7 478
LS, BRNORETIE, ABEHID WL A2
WMEREEEBRLTWA (B, 1988). 7/, T
W6 BE £ TS BEOWIET, TRED TR
i, BOFREEZ B> Thrhicd v, BEOMET
HAH. FHIBTEREER S CORVERSEIC - T
WA EI AR B, WIRSLHING I OHERE DK
ATt TAHEH, Rk EOMBEPEE L L 2
B E R EEERICK ST AU (B, 1993), KIE
AOBRBINNIRRD2 S FiBuIdh 724, 2B, ATV
EREETT LM RS R oA, 0T, THE
T DL EIHIN B kO EA S - 72 (1LIFIE
A, 1977).

CDONPBAEDL s o 72DIF, KB40 B s
LHEREIAE S P OEL R SNERTHS.
TTIZ T8 (2, BIEDEEE 5 TEH AT TK
WEP ThII L DRHEFS L. T/, FTHRHEIZIE
HREATRENEGRLTW2b D%, FREINIGR
AT B LT F THIMENHE Sz lw)
ETH A, AATE, HUINOBHERE IS b T
EROFEDBE SN/-75, # OB TIZEH 10 4
IZEHhDITH (Fap, 1988).

DT Ic AR OER L, RSN oL H
THETREL D% R5.,

1. AEEBETAEIAKRTRIE (1 km HER)

FHEI & OEFAMETH B, ZO—FIEERI
ATHERDEZ D, F0lh, WERENEZATL
Twh, iy ryayeanyFFyaiaky
13, MOFAEKBTIIHETE L o72ETH A, £
fo, MBEEIEO X F L2, BEEED I Y
a7 Y 2 DEEDHREIN.

2. LAEBEEFEINETATR (4kmibs)
ZOREREE, SEAE CofEEEY LA
WAET A WREE NS 5> T b, SHEROEAE
i, 1 X7, AF, YI9h TR ENREL, MR
BAXTTE, dr=xTIE, ARFVIr, 4 F
FVY, AN A IENY TR EDY THIHE L
O, %GB, ZOREOWEEROHSIE, Bofth
RAEBCEEL TV A,
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3. KEETEABLRE (7kmHR)
GFXFERY YT FVEIET HHEHERT,
FZr¥ay, BEIIVYARPETLD. TOXET
3, WREHRTIEOY 2/ 7B EEKTEE- T
HELTOLONMRESN, T2, KBSy
DYHIXTFLED LT,

4. KBEMEKETR (11 km HH)

FFXFEFRTNNYVFTXPEAET HAABEEFETH
H, EEBLEREEMYTI ATSGrEReril i THE
BLTW i, aaaxvrhF% | BEEZEL
A, SEOMAETI OEIHERI N0 Z2TT
HbH. 1R, ARHBE,LSFEITNEY, 22L&
2R FHEOBEBKEOD EIZICE, ITAYFFOKR
RN AD 5.

5. KEBETACBEEARB TR (REWL, 13km #)

IMERD P56 5% L 7o BERk S R B R 5 72 .
BEROBABILYIA, AF, FY¥ ¥, L7 /%,
I/ X EMREL, BELLTwE, DT, 22
7 <Y OREFEKRTH - 7205, EEFOMKE
1970~1980 “EEHOREIZL WV ERL, ARGV I H
THICEY OB B, MIRIZIE, IVVY, AT F
¥, 4 /F, #0705 EREYTHERNEE . £
7o, MROBIRWIZY 4 a3y vy OEBIHER SN
7, BNOFHIIBIT AT LA LRV,

6. KEBEMESELK (18kmits)

ZORERIBEIN OFHTH L, WoOWEEE L [E
B, §FYFFREOHMKE, FOTOEREENS
HhoTHY, BHEBEDIZLEALEHIUTHA. 1272, &
BILICRAORANYIL YRy, AHFFEI, TN
ST HFWO TR oE I £, BTG
BoIvay s 0EFEPHERINZ. B, 2o
M, FRR 2 ER I TEOLZORY AN
HFEILR o T0EY, FABIZOW T CIZEM
THEEDIETHA.

7. EHESE TETIRE TR TR (23 km HR)
FFXFFRA XYY FFREET LMFEEEFET
Hh. B, BUGHEDIIR SN o725 kD
METHLTE TRy a¥, FLCHEEEOTLN
THEEMR L. 277, WERLESREE DT,

THol.

8. MEMERETEI+—@EL (26 km )

FIRERD LD % T B L 2 M A b L. BR
BT HTYPESLTWBE S E T h v T HE
B LTWABEGY D 5. FIHEIWI/IE KD -
TWAY, ZHIZHEROB ORI LY, BbEEE
PRBFRICES 72D THD. BEOLE I LED
TBY, BEEOI TR Y NN TI Y Ry P
FERG R (WA

9. FEEEBTARNMAABLE (28 km HER)

JMZiB-T, ¥4 ZhTIF5F Uy, 733 VEE
BIENR-TnD, FETEFEY L L CE, BRATIE
Fle I h 2 SR E LT,

10. TEMHFRBIE TR (33km )
WMERE, B2y ay, 3VBEENSDTY
L. WREEIED ¥ F PRSI,
ETREEYER SN0z,

11, #ERESNTCEEMEAE T (37 km HoR)
HEIRMRECTCETHT, RESRTWwWAEZA
MWEHIYD, #2123y, 7HIAVEENLYE-TH
h, FUNIANT LA LR F7, BB
B3I vayJ PR s ns.

1

12, EREESRSHATRRIIAB TR (40 km HR)

BRBIED A EE T, #OEHMITITE A SHAED
Ronwds, EEEO TRy NPHRI .
WRMEL ) —EEL hoTwAEGIE, 3 -4 F
BRI > T A,

13. #EEMFB LR (46 km H2:5)
WRIBILDSHWEIZ, ¥FVvFF, £/ 2VFF,
AXAYXFFYRELET L, TLFNFHEFRNL
DX ¥ o EOSRIEY S H o, ERBEERD
IvayYa, HEEO IR INSEIIV RV
Whd R LN,

14, TEHBEB LR (51 km HR)
AEORBNTIiEE EFEICH b, WEIZIIRF]
BHYD., FHBEIIEORMEER LRI THS
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25, BALDAN TGN L n Ty 7Y LT A E R, A
B2 & AEREEFO L WILRED 2 T A3F N FY 7
EMMEBENS.

¥ R

SRIOAEICB VT, 07T BOMESEREY 2 HEEL
2. #0595, BOMIZOWTIIERSFREL. A
BRI T &R L 7B S BRE LA R L 2
DT 1 TH L. BOOIHEE, #LTOIIHRE
ERLTWA,

BRI NEEY

1. BRIINEEE O 24
UTo2FIARNNTIITCEBIIRO LD, K
WEOMOB TIEd T VEEFL VY TH 5.

(1) HIF v (I /NTHHR)
Veronica undulata Wall.
BAETE T, 5~6 AT T, EHo/hs{HAaD
AAEFRIZOT S, BETOL Y FU A b ClR MR
BEICIBE SN TV 2%, REJOFENETIIVA 5
EZHTEEVPRONS.

2 #FAHTFY v (Ix/NTHHRD
Veronica anagallis-aquatica L.
Ty 3P o7 VTIEEEDIHREN TH 5.
HNTFL v I ZEBTRED, EFAEHOIRLK
EVOPFETHL, BWTFI Y EELFU LR
WERL, FAGTE L TWA L IITIERAL .

2. BREEROWEY
BN OWIEL, HAERKEICEAHHL > Tw
BN, bLbLEIMBTHL, AFEESELLTY
B0, PP T L L, EREMOBYOET Y
BEODHILNTEL.

(1) N"IITLFRY (AR
Lathyrus japonicus Willd. subsp. japonicus
ZEET, A~TRI»FTRBONEEL DT B, [
THEKFETO 2 2 T CAB IR S M

(2) AGRTLIN (BY VY THERY

Carex pumila Thunb.
LHEET, REEL 47 BT 5. Wl B
B Z# LA TIICBWTETSHERI N,

(8) YIWINTHY (7HYE
Chenopodium acuminatum Willd.
18T, HEOHLVEIRETH L. KEBETHT
EETHELT.

4) 1 HFFEI (FU8D
Xanthium italicum Moretti
FRERABD 1 8T, 90 &M B TE AL
LTwa, RETE, BERDATRIZLEALRSR
v, KEEETCAEBREELS.

3. wWOHEY
SEOFETIE, Ly FURA N BETEREERS
FRAEAYER, 1997) IZEEES T AR, Rito
HITF T v HED TS FEERI L.

(1) 2a/7Y (%7228
Penthorum chinense Pursh
SZAERT, 8~10 HIZHADIEELFOIZ0IFL,
EHODINERIER DT B, I, FRITIEFRAD,
FRT Aol 0Lkt hE Ly FYUARTIE
MEGHTEICIEESNTEBY, KEEHICELEo
TBEED D B DR S L.

(2) a¥L ¥y (2478
Rumex nipponicus Franch. et Savat.
JNERHOREL SIZAET 5 EFH. 5~8 it
ABEFIT6 RERICOT S, BIRNER OBIHIENT
BHBEEIAPLY I FTF LD, EOENPEE
THLHATRKHNTE S, TOPETEEEIUM IO L
Twa, MEETEIEESNTEY, FKRICBITA
FERL LT TH L. TENLTFHIICABTEREL.

(8 3vaAYYa (VM)  Salvia plebeia R. Br.
BMAFET, 5~6 RICfEE R MHITL, ®ERD
INEBRAEREEOT A, Ly B X b ClREREAE
WHESNTWS., 3 7FTETHEHE LY, T
NS EBEIZE < e
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(4) A1RXHZL (FTZFF
Rorippa cantoniensis (Lour.) Ohwi
THEED LEEEET, {trro(5 T, PR
ET 5 (EOMITRO R ) O TH 5.
Ly FU R MTIE, EERERICIEEESN TS,
JABINTHEFPR LN, KEFEEHOWIET
i, Z2HEEB LB TIE 2.

z =

1. BEMEYORE

A2 L S, SHORAEFICBWTD, UK
v NRNT Y R EEERCEE T LAY 0ERR
ENTWwaE. Lo L, BRI HAEHLTNT, E
BEDFNITEL W hh o7, ZHIZLT, EX
M (1948) ic X, 2R T REBN O E
FCRERSN, BEAECLEVHRELRL TS L
ZAWE otz Fi, NRIY FTIZOWTHET
FACTERNTIE RO FET L &b FMROFRETT
EESNTEY, KEETICBITLHOME (K
H, 1949; KiEEMHBEEESR, 1979) BV THE
BENTWDLZ Ehs, hoTHENOMEIZEL &
FLTWRIEN I DAL, RO EEL
ERHO12E LT, FRICEL DY APEREN,
WRRPH ORI T 5722 b2 BT LI LR TES
Thsd). FOFE, BOLFECELI, BREDR
WZEEBLL - BB b T e, KRE CEEL
TWhBLEEZLNAENPLTHA.

Tl

2. AFXHTFL v DEA

B, #A9F Yy EAFBTFL ¥y BSRBHIDEW
HEICOA LT Z 3o BhTH 5.
LHL, #AFHTFLxilonTid, i cila
B ZTnh Enbilad (BH - ErXR, 199),
INFETCREICBITLRGKIIV L, Rl TE
OB THOTPICHRIN TV 2BRETH L (&
WO BREEEE S, 1998; il OHRRES,
1994). 72, AR OEWHICET LBEORAED
FERICBVWTHEFTEMRINTEL T, FEORK
MADRBALZRIEFIETENWZ E TR nEEZ LR
A, BfE, TomfEE, FU L) 2ysmcEoh, »
FTHOUEEICEFL WA, L L, WEIIESEG

ZhbrIlldbELZOHN, FOEEFESFELRTST
WE 2,

5 RXE

FOARHBEEE. 1948, AT EEY S O A BN, pp.
5-11. HEHR.

FIARMBER. 1949, WEMEPEE & ZORTEHFIIOVT.
pp. 1-6. HEMM.

BHEFE. 1993, 3 LWEEAKE—BFAK @I - #EO
BE. pp. 88-89, Ab#HEIECH.

EHFRT (). 1992. HAOB &MY (v 4). 311pp, F
JUAL.

EWAY - KBFE - FEKEZE - WHEH - Ghilean T.
Prance - Peter H. Raven (#). 1994. ## o # 1.
320 pp, BAHHEFL

EWIE - KBFE - BAKESE - EH W - Ghilean T.
Prance * Peter H. Raven (#§). 1994. ¥ % @ fit 7 10.
320 pp, EAE FTEIAL

SHBOBRFBESES. 1998, £BHBOHK. 306pp, &
b 4R HT.

BT AR ERE A Y. 1997, ML v FU A B,
80 pp, IRIEFT.

HUBFEORER. 1989, CUEIISHMETHT H AMEY B, 1406 pp,
Jeress.

KEBETHHERRES. 1979. ABJ - BB - BEEBZOE
& LB K UHEY. pp. 10-15.

BMES - i 4 KB 1996, WJIBESE & RKAMEY — LD
R, pp. 27, V7 MY AT A

EMRIL. 1972, BARCHEYESE. 254 pp, ALBEfE.

EMRIE. 1976, B0 ARIBIAEYRE. 425pp, HEH.

s - KAERTER - dud THAR - BEEAER - Bt
(f®). 1981, OAROFAMY (BEARN AHIEEH). 258 pp,
LA

P e - KIFERZER - LA NER - E8ER - ERER
(#@). 1982a. HAOFEMEY (ERT HTFEH.
305pp, FILAt.

Perr &8 - RIPRZHS - ek Ui - HHEER - EEE
(#). 1982b. AAROEFAEY (EAT BEFHEH.
318 pp, “FSLA.

Errdetl - BE - HHEMBA - EREEL (8. 198%. AA®
BkiEdy (RAI). 321pp, FJLH.

fErrEsg - BE - EEER - BlER (JR). 1989b. HA®
B FEY (KART). 305pp, FFLA.

WA O BARGRAR S, 1994, RO EK. 337 pp, EiffH

ey 2. 1988. BRI - AENL 553 0wid s &0l
HREHAS ). 253 0viEs 2ol — A% - BT
N - BB - ANBT - FAEIL pp. 108-112, JRIKHHIL.

Il Es - BPIisE 2 B - SRBEIEA - FARMIHER. 1977. K
Hogsk WEIAR - By LMt pp. 270-271
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Changes in Attitude of Visitors to Ibaraki Nature Museum
— A Five-year Retrospective Longitudinal Survey —

Noriyoshi INAMURA *

(Accepted March 9, 2000)

Abstract

Five years have passed since the opening of Ibaraki Nature Museum. We have continued
to carry out questionnaire surveys to examine the attitude of visitors, and apply the results
to the management of the museum. In this study I examined how trends in the attitude of
visitors to our museum have changed over the five years. The ratio of respondents from Ibaraki
Prefecture to those from outside the prefecture is about 1:1. A tendency of increase was
recognied in the numbers of visitors who obtained information of the museum from mass
media, and who visited more than five times. It seems there are many repeat visitors who are
interested in the participation in various museum activities.

Key words: questionnaire, family, repeat visitor.
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Fig. 1. Changes of the number of visitors to Ibaraki
Nature Museum during 1994 and 1998.
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Table 2. Number of visits to Ibaraki Nature Museum in the last two years.
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9F8H 9F 11 104F2H 10458 10F8H 1W0WH 1A 11428 H1ESH 1148/]
MOT 523 % 47.1 % 42.6 % 457 % - 432% 37.4 % 39.5% 358 % 44.6 % 38.0 %
2 [A] 219 % 21.6 % 23.4 % 19.3 % 20.8 % 232 % 20.4 % 21.0 % 16.2 % 20.7 %
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&t 100.0 %  100.0 % 1000 % 100.0% 100.0 % 100.0 % 100.0%  100.0%  100.0%  100.0 %
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