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Differences in Efficiency in Teaching about Geologic
Strata between Outdoor and Indoor Settings

35 1 BR* - R E Y
Hiroaki AIBA and Mariko KOBAY ASHI

Abstract:

geologic strata in the school classroom versus outdoor settings was undertaken. Teach-

An assessment of the relative effectiveness of teaching the concept of

ing materials were presented to one Grade 6 student group outdoors, along the riverbed
of Kita-Asakawa in Hachioji-city, Tokyo, using the actual geologic strata as teaching
material. Materials were also presented to a second student group in the classroom
setting, using as much information as possible to create an environment similar to that
of the outdoors. Evaluations of the teaching effectiveness in both settings were
undertaken in the same manner. This study shows that teaching the concept of
geologic strata in an outdoor setting yields, in many ways, significantly better results
than teaching in an indoor setting; the pupils also seem to enjoy the outdoor studies
much more. This research demonstrates that the teaching of geologic strata is best

undertaken outside the classroom in an outdoor setting, including as many observa-

tions as possible.
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An Experimental Study of Delta Formation in a Handmade Flume

BEHRER-FE BB F KRR
Naohisa NISHIDA, Makoto ITO, Yasushi SHIMANO and Hiroki HASEGAW A

Abstract:
are closely influenced by human activities. In science education, however, only a few

Deltas are distinctive depositional systems that form at river mouths and

teaching lessons about the characteristics of deltas and their formative processes in
response to global environmental changes are available. This study focuses on teach-
ing concepts of delta formation using a handmade flume, which is both useful for
science classes and of reasonable price. Experiments using the handmade lume demon-
strate that delta formation responds in a sensitive manner to fluctuations in both water
level and sediment supply. The outcomes of the flume experiments suggest that
modern deltas, which are typically found in densely-populated coastal plains, will likely
be submerged as a result of global-warming-induced sea-level rise. Delta-formation
experiments using the handmade flume in the classroom are useful for teaching
geoscience and environmental lessons, and also enhance students’ understanding of the

intimate relationship between human beings and the dynamic Earth.

Key words:

1. FULBIC

HEDRFR Pz OFKICEEYT 2 ics v Tit, B
AEEBEEZBL CHBAEERET 3 LAEET
H 0, BITOFEEEERE OO, 1998) BLUSE
% 20 4 3 BICAR S N BT EERIC b 72 00
EMESBEEN TS, £, TOHFoFEHicsn
T, FAEBLLOCERICLZ2FEHHMESNT
W5 KT, NMEROBBIETIE, Bl L icEse
ERNTITYERBROFIBBIT STV E BAE, =iF
4, 2006a; B34, 2005b). HUBIBIY 2T 0
B6, FRCHESBRET 2BE3LT LB 3
<, SFJFRERIZLVFAER 6+ IiTbAT
WA EFWALWY (BT, 1999,2008). 7z, HIE®D
P Z OB OFF I E L TR, BEVRZER

flume experiment, delta, strata formation, sea-level change

2 — VOMEFERF ORISR D SN B, Tokw,
g DI B 2 ¥ ok L Tid, ERKEAE R
L CHEREYIRL T O B o HERGBRE £ EBRAIc B L
CNEBIEST S L, RN EHEo— L #E
Zonsd. PIAE, NERDSEEYRE COMBO
EMETE, WKICK 2B FoREC, gD
k@RI 4 222 it 0T, ZHMAEME LT
o EFohnd I Engn (Flz, #EE, 2005
H& &2, 2005b; =i# 134, 2006b; K 7% E D,
2007). L7c#m->7T, EBKMEEROTEAMDRE
AHETZIEICRD, BAKRDIEL S X DHIBOTER
B 2 FEMRAESH B I EMNTEETH D, BB
HEFEICBROR D LB ICE A o, RO A
AEIHAIENTESL LHEEIN S,

— RS, EERKEEH O TEAMNORENS Elco

* TERERFGEHEFRMMEREE 2 — =

2008 #£ 6 [ 30 A=%f+ 20084 9 H 9 HSZM



158—(18) FEEESR - (i 4

- BIASE < ROkt

WTHET L 22f7]id, Paola et al. (2001) ® Muto and
Steel (2004) L EHE L 5. L Lo, #EH
HcrERl s Bk EmTh Y, $HARTH
B0, FORBIBIICO AKX LFHREES, 2T
i, 9, HEHDauER GREE2 THLT) TA
FTEAME (FE 1D AHVCCASIERHTE, WED
W ERT X AMEMOERKELENT 5. EHE
MR & LT 2 EBREE 2 IR A IREE T
EARMEL TEMETHBAT AL bAEETHS. L
ML, TTTHNT ZBEEBKEIIFIED TIERT
X2 Eh0, FREBTLIVECIGH - RESE 5
CEPEMREEEZ SN B, R, JOBEERKEE
PR L =fAMNoREREOBRERALRT. K&
i, ZAMNoFRBROMEEEEL T, HIBOoTEA
& HUBRESESRARE 4 BE - 1 T E T X A ARtk Ic o W
TEET 5.

2. ZAMNOERERBROER

2007 FEED / — ~VEFIE D IPCC ® [REE 7S
BHE| 0FETHBITHIT A ) A SREREGHRIC
0t D AR, HhBRERERRES C kLl ki
S IEUMALSEHIN, HEOKELEALEL
LT, EH7 L ERHHLE TR EiFshTuws,
HIERASEBRAL T 3 &, iR oK L O K m] A3
RT3 itk -T, HKES ERL, BEHEDOK
Mok X S E A R & & A OTRE DB S ATV B
(IPCC, 2007). HIEEFfCIcB W T}, HKENSIRIE X
D HEHVIER, WIEWEH - T EBH D
ah T (FlZlg, Milleretal, 2005). L7zhi-
T, IERIRICRET AEHIE, TOLDBEKEDE
s URE B BA T, HREMNEROERLT
X (BIAE, M, 1994). & 51, FERoHEkiRE
fLicfE 2 EKED FRIC K b, EEHICHEABEA
L, #CTHEFEEZBEATELEZHO AN DRELHE
%2135 ENMAE N TV (IPCC, 2007). HA%
I3 U RS ONERIcRET A FHoducE, =
M- TSN b OBZHFED ONE. £D
729, ZHMNOEEGRE RT3 2 &3, HEF0E
ELTOREHOBOEL ) ZERT LDICHHEET
brHEEZOND, TIHDODL, WKEODEENE =AM
DOFHEE DRAFICO VLT OERIZ, HIEOEEBEED
i E & F o d, HERBREEZEX TV AT
YEETHD. Lihn-T, BEEBRKEILS=H
MO FERICE - T, HI¥HBFOANL ST, Ihic

B 2 BISHBFOFEIC b RELMEEL 5T
D EHIFEN B,

3. EREEBEOMEH

(1) EEgkiED/ESR

ZEMNATER S N 5@ %, RAUCETIS I TEl
By Aomic, HIBEAEIHEE S 182 cm, 18 Sem, R
X 17cm OFEBRKEAERIL 2 (K 1. OB
i3, F—sLvyy —THEENTVLES 5mm, &
X 182 cm DI ER%E, 20cm BICYMILTH 5 -7
SO 2AERIA L. 4, EHEIKE, S 182cm
T3cmXx3cm OEMAFIM L. BEREAMERE
&L, KEO—IRIIARR, &5 IEEERTHEEL
7z, EERKKEICK ARG U & ZIRIBEE AL~
SEhVEHE, FEHAES5cm, @3 om EX
15cm O 5 MAEHWT, BL% 28 cm [EfE THE
FEL HEWERN, HoUIEEREECRIEAR
NUTESL, KENES DIESHEY ) o v
B THEEAL 72, EEROBETKEWA TR~
LGB EDIC, EBRAEANICIES cm, ES 1.5
cm OARF TR 5 oRlEAZHE L2 (B D. fifmo
AL, CAMOREICROET IHAELRITHAL
THRELR. ZofEEEIRF SAEOE SR
R_UTEEL, vUaryBiEcERL ..

o Lok EWEHB L, FOGHIOKIED i)
SkMIRNE 2 LS, HEKAIOARFOE &E 11 cm
EUlt. £, KEZLTCEEBESELIEMTES
Lo, ARICER0.9 cm Ok, FULOMFREY 2
cmic B £ ICHER S, Tl THIINE
(B2A). ZOTLELOWOAL, H2WIFEEC
&-T, KEDOMNEBEEZETLSTICERIEL I LM
afETH 5.

(2) ¥HIKEBOMESR

—EROKEERS €& THEIRIS/KOHEREZ T 5
Wiz, #hH (2008) THEMINTWVWA L T, KETHE
HAINZEERSRE Y7, EIYHOWYM (B 75
D, Tk —213E, WFhes—La+r o —-THEA
TE3MEEZFHEL TRKEEZERL 2 (K 2B).
AEIFE L 7232 v 7 S EEEBRKENE KL 72
184, $7KEIE 167 mi/sec £15 5. T DIEG, Bifikk
T ok ictbxTHikES DI Wi, KimsHk
KEIDOAF D Figh o 1.7ecm D EAs. DR,
IKETD GRS EERIK N ORI L THRELSED |k
MoTLES., LEh-T, TOREY EXDoEE%



S ERKEZ W =AM oK ER (19)—159
F1 BHEGKEOME Y 2 b, Q52 THLLF ORI TEHT 3 < L AR B,
AAH
mE | T Bb ABRD) XERE wE
g (M55 5m) BER (Eé 182 cm, rh@ 20cm, [EX Smm) X 24
g (Hok ) EEB (S 182em #20em, EE S mm)
W GEKR) K (RS lom #3om BE LSem) R G oL N
JE ﬁiﬁ (& 182cm ¢E3cm, J;’—é:;cm)
HE fH RS 6o, W3em BE3em) o
EEHBOmEE A (B som, Wi3em S 1Sem) -
WL EHOMS LY FFRHIARL (RS 13om XBEE 00 ki i0en WECRAT S
 mamosmE 0 LUaUHE -
Pk mote | EFN R
AR
32 Bk (R D)
#kn ThR— Ay 2
wknomE . wEF—7 -
PR WO GRS @) -
KOwWR {5*&&)%/\7\1*’/7’ o -
Vﬂﬁ(@ﬂﬁfﬁ‘ :l.L\'J‘ A - - ) -
R R
i ik (R D)
# BWEREOMD (5 0) - o
BOBBE X kx 0 HOBR
WRRREE Wy MR QO K2k FEORHED B ]
FrYE T NN AfL EHIX2 - o ®REET— 7Ty bR PCERY TS
%@E}%@Eﬁﬁ‘ﬁr ~y bR I\/W)#&Tixis FEFE DX 2:2 vk a * a#éié;;\ : E& 6mm 5.5 mm 5 mm
Sy MR RLORDR | TARE - S
o bR bLOEERE | BEORACE GElem
Ry MR RAORY FE WY @7 A0S S 16 cm) - *hlmiL2REomEE
Ny MERAGRBD TS | f5HE (B&90em, B 1LSom, F& 1Som) X 24
kLW OEE R~ 75 2 F s WRHE X 408 o o
£ DAh
~ Ame T — wE BT E) — i
ST DR BT
RBEEOHRRY ARy TOruF
St OBBEE DI TR R - - i
KO ZE B O FHAI EBL (18 cm)
R, EHoEE  @EF-7 o -




160—(20) PEH I - (R

8- BERE - ROk

R1 fSEBKEOHE

TEBEFINS LT B0, BKEELZEETLIHNE
Mz, D, Tk —RDIHICIEIKEZ TEET
T AHIHD Iy 7 DV IEEKIOZRD [T, &
F—7CTHE EWRCEE L. 0Ty s 2,
L, —EREICHRE L 2KETRELSHSHBEKEDHR
AT - 1R, KBERAEOB L% 1/3 1044
4% 47 ml/sec 123 A EKEDRED Ly OREEDN
Bb/NEL 1Y, BKOfETORAKEEZ 12 cm
EESEDL I ENTE,

(3) HMBWEBOMER
BWEEICE, 21 OFHEBEA <Y b K LEFRIH
L. EOENEUML, WE <Ry bR b A4S
LoTUVESIE, LedTE2MBET 7Ty hEL
WICEEL (R3A). COLIBEBLTHLED
QHAERIL, FHE0H®/ Ny FTHEELZ. BEEESQ
fe oDy b A PV, O AEEF O CHENICE
SE L (K3A). AL & OBEEICE, BIRPE
"a—FEfERsoichBEENE 752 F . 78
DOBHEAEFHLL. BHEOEVICK S AN
HEEE T 20, Ry PRFPADF 4 o T
12, BEEH 6 mm, 5.5 mm, 5 mm DN E K1) ILTH
o, BRI T At TRES SV (K 3B).
SElOERTIE, ZAMERRSE b0 E L
<, HRoE#HBEOMWAERMLL., WidsL %5
[ 2KEDHOBFRICANTERL, & 50 Lok
INTAEEEANNERMELE L. COMBER VIS
&, Ry hEFLOF vy T SN IROERIC
L BBMEBOEVIZOWVT, BN v TERA Y TY
Ay FAMERLCHERL. ZOR, BiEEIT6
mm DORDEE 5.0 g/sec, 5.5 mm DRXDEE 4.5 g/
sec, 5 mm DRDBE 3.1 g/sec TH - 7.

4) Do

=AM EN T BHEE AT S o0, ITREE

A B D 0

2 A fESEBRKEOPKEE.
FL, dE5VIFEFICL-T, KEDHE
AL L EpafEThd B, B LB
2Ky, EIMHOM BLUTLR—2R
ZHAWT, fEHEnokEBRIE 5.

T AR OWY

EpkiE oD i FEicilim T — 7 CREE LA, £, K\
DR EET AT 570, EB/KEOM®IERE
FEICETE L. COEHROBEE K blET — 7 % F|
HL7x.



S KBRS 2 A 7o =AM O TRk £ B

(2D—161

4. EE

(1) KE—ETHEEEELIEIES
BEAKOMHE CRAREEH 12 cm 1212 5 £ 912 KE
T LB =ZAMNORTEEE IC >\, A1
BAEATEREIT -, WFhoBEE&IcBULTH,
FERPHI UK O 2 S RIS - T 12 cm Fikfilic
BEL, RS, SRS KEOERS (Zods
EEHINCFEEMESC &I 3) $TIH215em & L1
(K 4). CofEibhniig, BkitEicid ¥mniEsE
DOHETHD. i, TITR, BEHSHEEmors
[l ZBER, b N EB O S E A Al &Y, SHNCIERK
SNBEEHREICEHNOTHEPHKRIBICOWT, BT
HEind 5. RO 10BEET, B S 45
cm PANT/NE S D S Ry (KI5A), Zhh
HLLE 78 - TSR SN, il HREE IS L
72 (KI6B,C). CHITHL, HMOREE & &Ik
Wa)r - CTHO R OHEBSEE s/ (X50). ok
{lI~[R17 - THEITT 2O MR O LIS OBEEE &

“=¢p=6mm ¢=55mMm .dp=5mm -

K3 A: Ry bFRIVEL &9 TEMHASHLELE
WHE. B HAEEDLMHICEO T 5~y
FRMLVDF v v 7 BULEKEESONRAEH
FonTVS, e LTTakitEH O,

sHAIL 7.

1) HEEHDTBE

BT B 72 ORRTESRKEZWIZE, Z/MNOFE]
HEEEPREL LA LN (M6). T/,
B & BEMIA A » THROASHERE L T < I, D6
mm ORZBFIcF + v TOBSH0.83 cm/sec, @
55 mm DR ERIT 2+ v v 7DEEH 0.1 cm/sec,
@5 mm ORERT 2% v » TDEEH 0.02 cm/sec
TdH -7z,

B Ef T T MO =M OFERE I, 6 mm
DRZEFATI2F + » TOFEE, WIS H5EL,
BA2THDT B ERDFED St (K6). 55mm &
S5mm OREFF/cF v v Z7OHEAITIE, 6 mm DR
ZHAG o v o TOEEHEL, BiEEREOLE(bIc
—EDHEIFED S -7 (X 6).

2) WwWWEPRILELILEES

BwErikd 2 &, ZUICHBERREAREDL, F0
RIFFORB & & S ICHEIER RBL D LE (X
6). ZOGEDZMMOEENL, BLEBAICHER L
TORbPEaES N, WA~ sz &ThL
7z,

(2) KHE—ETKEERLIEES

ZHNDORIERHE DS R B K E V6 mm ORAERG
¥ v v TERVWT EWE0 0 E S50
g/sec E—EE L, KAEZZEFHEEEEO=HMD
WEpREOZE b EFH N, ZoR, Ftmo o
EERTED SNIAER EEBRC, KEB—EDRIE,
B ofEs & & S ICHENEE B4 3 @G0 ©
i, —h, KEE TS CEETH 2.7 cm/min @
HE) &, ZEMOBENEESABICHEINT 2 C &8
BWEshic (@7, 8). Thicxl, Kixs FRxd 3
& CPTH 4cm/min OF ), 2EICHiEIEE

K4 ®ELKHOBERE [F) &L, BEXof@
LERA TREMLL, NESE [l &ESs.



162—(22)

FaMEe - Rk fH « BEASE « RO

L7z, REMMEd 5 &, ZAMNORbHEIOHS T
05-1cm DES £ THORA LI iThhi (E9
A). 0%, KEO EFICtE-> TROEINBEH LT
VR, EAMEERsngw,. LeL, ko bk
FEE BRI KE S —EOEIcB VTR, BT
oFEcE L DRI TEIICER S WIS BEE D
(K 5A) EREIBEREE 0 A, HHEIER S Lz (K 9B).
KEMEF L TWARIE, ThoDFEE D H o =AM
ADBERED SNIEHh -t IKEO EFABELL,

BEI~ DR

X

L

o kiR
@ > m

K5 6mmDRDOEVWAEF+ v 7ERHVWTHRDE
1T- &GO =ANORERE. A BINCE
A ntvhNERBoFEE D, B /NS RBBOE
T D B=Z[MINEKE LAEER B 58T C
=HMHSHEIANAE L TOL BT T, BE
Bl~b, fORhEE AR L TwW T
WEEIN S,

KON TORNERED 12cm TEELTL &,
oI BNEREE D SBUZAMNNORENH
fhah (M 10A), # ok, KEDEDHE &
W, ZAEMNEHRINEET % (K 10B). Tog&sb=
AN OFIEERE 2, PHITHEL, F 0% 2 EE
MED LN (7). HUKEEZETEE2E, 30
HOET &FERIC, =HMNoiERE BTN L
fo. TOLHIKEDIKT & EFOBIEE 3EIT-
7z, TO—HOBET/KEORANKTEE, 45cm T
35’)#. ( 7).

5. EBE

KEE—EIT L 7ciga, BRI S o » OfeED
k%mi&,_%mwmkﬁﬁiémbémAbbn
2. IO EE, FOHOHERE T v & 2 PEBEHIE s
[ UBA, /THVPb/’ID%B’\{étﬁéénéfﬁa%@Eﬂ
20y, ZAMNEMEINESRIETE 5 EETRL
TWBEEZ LIS, Lih-T, FHOEREEILK
T B7oiciE, ity SEIlic & - TS n A TR
OB EEIMS T LENH 5. + 1 VI=HM
(VTR TR, TRAID VT LRT AT UINA T LD
IS TR ORDIC L - T, BEROHS
~ORTEMEN A S BEE S FBRER AN E B LT &8
HonTwad Wk, 199D, 71, HADHE]I| DS
&, ERicy s EREsNh TV, Tibof
BEICIRMERSEY S b (HIE 1983; &I,
1986) T &5, FILETIF A V=AM & [ERE S
RN s A algEE s EZ Sh b, hs0filid, &
DERICE T 3KIE—EC LIEHT, etk
3% & =AM ORTEERE SRR U ISR SR
T 3.

6mm DRAEFIZF v v TAFEHRL S TEE

HGTHEAE 5.0 o/F)
(6 mm OR)

BHEE 4598
(5.5 mm DR

TR 3.1 /B
(5 mm OR)

i NP SRR TN A R T B S S SRR T
0 5 10 15 20

HREHEN S ORBM ()
X6 HREFE/bS SO =AMNOBHIEH
OEFZE L. 75 7 ORI IIBEER RS




S EBRKIE 2 H W 7 = AN O TR EER

(23)—163

NN T P P §
12 ’ » ’ .
_ ETF =
5 10}
E‘K- -3
% 8
~ 1.2 11 1 Lo 3 a3t
5 10 15 20

RSN T WS T NN S T Y |

0
S S OB (59)

H7 KEEZE(LSELIBEO ZAMNDORIE & %8
KEIWS—EDEE, BEOKRBE & bICHH
BWEMNEDT A, Chickt L, KEEZETFT
% EFidEEE AT 5. —7F, K
mHA LR S5 EA8UCHENZIE L, FEHE
NEVRIBT 5.

AT RE D HE AN

———

P KEDET

X8 KEmzEFsEGE0 =AM OFiE. [tk
WEESSBICEIL, BH L CHREY SR A
S THlINER s N 5.

SNk iz, KEAMB—EDEMTE, BibET-T
WABBEAEEBYAERLLAEAOVLTRICBLT S
=AM OFEEE S OZBICHEVLEDT B (K
6). THF, =AM DRTHEIC & - THRIDKEH I
TR, MAOESEED S 12HICE D E L O
MBI AT EEZONS,

BWBE—TL L, KEOEESELERTIE, K
AR NSO =AM ORTEERE S IEIMNT 5 2 & 30
SiciE-7 (K7). Zhid, BRBEEELVLD
D, KEOE Mok 0EH L e =AINHERDDS, B
RAVAGTKICE » TIREa N Z 0, fll~oibo
ARSI T 2 CEPRERFEREEZL NS, &
to, IKEOK NS & O HIDKENELL 125 & D,
=AM OREEE A NS 3R EEL SN S, 1T

EA~DRE
/

INERBOBEY DR E
- EOEA~OEE

H9 A KEZEZFHSEHIESDO=HMNOSEISHT
HEDEE ZAMNOEERI NS L& E o b
ErkE ., B KEDO EFITHIGL 220
HA~OFEENC P - TSN A/ NS ST D,
DS REE D FEBEER S L hs, Kl
OLERBIZE, COXSUNESFOMLODOEH
INNDEREILZED SNIEh - 7z,

SREICHIKEEDME T L, FEERFER &R R s E U
tigE, CEEF SN B IC LR T B ETREE A E A S
na. £rh—hH7T, AL 3 =AMNHEEYOERE
MENINT 2 PREE O E X S 5.

Zhuicxl, KiiEEFSH 3 & =HINOREL S
L7 haRgGE b FERshkcbo0, o
DBZAMANET 2 &8 -7, T TICHITRE
BE(Lic & B/KEED ERIC X KBRS = AMHE ©
SFEF D KEMBIRE STV (IPCC, 2007) L 52, &
[BloEEM» S &, HEKEIRLIC X 0 FERiEk#Es & 5
I B LS, ZANBEOCERETKEL, 2D
PEASTHR LT L E S RN EZ SN B,

6. FREE\OEROEER

(1) FERODEBROIFH

HifE DR £ DOIEAGETR BT 2 HIB VLT,
HERD/INERDERES, hERo—Bo¥RE T
DEFSNTVBEEERR, 1)[BHE»S RV,
B0, 2)[BE] oOMIFREAFNWEFNAEERL, <



164—(24) PHHHEI - B

5« BEFARE - BBk

SR~ DBRTEIZ & B
HLE=ZAMDIBTE

Jp—— N

10 A: Kmo F&EBEESN, KEH—EDIK
RET, BONSLESEOL S =AMNMGEEL
TWL T B KEBE—EDOEEITHFELN
12354, KA LRI - TERS hioha
BEE DA, ZAMOREIC L - THESh
TOLL T,

NEEETZ DOTD S, PlAE, 1) /NEREE 5 ¥E
O HENZKDEFLSE] IKBVWTE, RELEIC
TE- 728 lick 2R TERY, £ ofHBETHY L
FonTwd (HEED, 2005 #)111EH», 2005 =
3, 2006a; RBEIEH, 2005; FHIEA, 2005; &
Ei3H, 2005). ZOEBOTHMENIE, FNcEd
KEFMNOFRNCRAIT, R& - @ - HEFHEH
WL, KEOEIES R - & - HEEHORZL
ABESTHETHS FIAE, =i@iEd, 2006a).
I TOKEEZRLSEZEMNIE, AKRRTORED
BeWEEShTOS (FIZIE, ZiliEs, 2006a).
Lichi->T, TOERIE MBHE] oBRRATHEL OGN
AR ABRT L EE IS, LEVRERI BT 3
MWHEEROENEEE L LHET260TH 5. &
72, 2) NFERREE 6 FHED [ Ritho - < E&Ak] TiE,
FHACTHE I N S HIBOMEEORE & £ DERER
IO WTHRET B 7200, AKEEICHEREIRI T4 7 LiA
LEEBRMLED FFohTtnd BFlIAE, BHEiEh,
2005b). < OFERRE, M & - THEREM AR O~

HBanaslicky, BTHEIEKREINE ZEA2H
HLEHET260THE. Ibb, TBE] ICHE
LrAfetknd 2 HFHEKA2HEL, ChsBEET 5
HEDTH 5.

(2) TBTHBNUIKEERCELDIFIEEZD

BTREME

KR THAN L okIEER 13, HIBE LTiditans
ax) OMFHREAFRT 2 L& bic, THE »5
TRk ch i TRAET 2 AEEE D H 2 HIFETF TS
WTCHHETE 35T, IEROERETIY EFosh
TWAERRLEKREBEVVESH S, COERTI, =f
Mok EBERT 5720 TH <, BomEYKEE
Zibsg 3 &ick, FFEROMFPHIS DR ZEIE
TL5IENTES. WOMBECKTEZELEE ST
&, ANAKIERLS EEZERE T 2110 o OHEREY)
fpEOELE, HEKEBRL « Bin Lo S ikED
T NTNEELL DOTHS. LIK-T, Z
DOKIEEE T, 1) THAE] KBLTEATHEE
B2 A - B - HERERS, 2) BEOFE R L
Tk [@BE] »o [HE] FTO=AMNDREDH
WML WTHEHREAED S EE b, 3) k] ©
ZANOIEROELICDWTEZB I ENTES. T
D& D ARG TN UIoKIEERR L, R & LToH
EMBEEN R — L OlgKEVWEREREEF O
FEL, TNAEHBT LI EAEEE T W - #,
1994) TEMmS b, #HME L TLLIERTE2 0L
EZzohbd, 51T, ZAMOIERICEILESZE
K& LT, @ile o oM RO AARITER P,
HUBRIREEAL « SR LIl S B KEEDEF 75 K2 10E S
52E7T, LOREBUKFE~NOEMNAIETH B E
PiEashz, ¢hbb, K@TlNLERIEE, HE
OFEELTOZAHMNOTEKROERICE EF 59, H
PRIREMEE 7 — < LT A hOFER R, H 50 ik
DEM EFET DV, K OERREEOEME LT
EHTEEEELIONS.

% & B

SN DT RGEIL A IS 5 01 L - 5K
EAERIL 2. ChAEMWT, KEOME & BibEs
LS € BEO=ZAMNOFEBE OISOV THR
L7, 2R, KmE—EIC LagaTl, (DB
(IR & 72 D DI BAKREVIZE, =AM OFIER
FEDSHEOC &, (2) BEAE E & LB, i~
B9 513 ERERENELDT B &, Q) BEGIL



S EERE % L i Z AN DR KSR

(25)—165

T 5 &, ZANOREERENEZBICEDT A&, 3
EEd ot i, BWEA—EICL, KEE L
Tic&fbsgcgEicE, @ KEOK T IcEv =14
M ORHERENEB NS 52 &, (5)KEWER
L Ba, ZAMNORESERICELRL, AN HK
FELTLES & EMEHES N

D& HEBERAEL T, [LHh SO~ LS
éhéi%@%ﬂﬁ@f&& $ﬁ&%ﬁbfm5£
FMN O Bif A 2 , EEARTEEL
aéﬁbﬁ%%xé_&mféé.it,H%,ﬁﬁ
BB I & 0 iKED R L 735E, ZAMoREIC
P TR S N PEAKE LT L E D AIREE & E 2
YR

AR TR L EBAIL, BENELHMds L
T, FKOME X PO BAE L 7o/ NER D 55
EEE CTOREISH I3 I ENTSICTEETH
5. £t, ZAMNOKEOREL, SR FORZT S
BOEWNC & > THIBORBIREATER ST 5 2 & 0%
BicbbATESEEZ 0N 5, SEIOER TR
OEEEE O AR WA, EOWP s —Lat v
g =1 ETHFEEN TV A AMEIICHEYT 2 HD S
B50TS5-C, EBRBOWAEERT S & bOTRET
H5. IOBE, BEsSNIHICS v —TELIN
7ohh, BV, THROHN S —H Vv FEREFBE &I

D, ZHMORERENSFELPLI LI EINT
KAEMAZ LI EMTES, 5%, TOXDEKIEER
ZRERBHNCIZZEICHID ANS T &ET, FUKbTORER
IR OEEv, MIEOTBOEREIZ > W T OERENE
HEN, HFcxdd 3 8% - AfEoEELs| 2 Hd T
EWHFE NS,

O WIIEEEEE GEEREERS C3HEE
HATWIEE, FONABREGCMER W%
Lc. F7z, SEHE—EK (BZEEMILAX - 52K
MIEE) 113, ARICOVTHIE CERE WS E
L., 2ZBOBEOBHRE» SWEAELI A Y a0
7o E, KamhEshE L. DEoALRAIEL S
fLEEL B,

51 A 3 &

H S & 3> (2005a): & A 7S &30 INERERRL B 4, 2
KX ®, BE, 126p.
HES %1375 (2005b): & AT & 3/ NERER 6 .
P&, WL, 120p.

thE 4 (2008): 2= H s HEE L D
BH=a—2A, 643, 17-19.

IPCC (2007): Climate Change 2007: Synthesis report.
Contribution of working groups I, II and III to the
fourth assessment report of the Intergovernmental
Panel on Climate Change [Core Writing Team,

M AVASESE "Iy

Pachauri, R. K. and Reisinger, A. (eds.)]. IPCC,
Geneva, Switzerland, 104p.

BHIFPOFE (1983): ZEh o5 HAOHIE., HiREE, =
I, 80p.

HHI—F 32 (2005): T L WEEL 5 £, (FIREE MR
B, K%, 56p.

FANIERE « 4k B— Hﬁlﬂ%&u&@iouﬂ%

»n? —HEHEFOOEEEL LD
47, 3-9.

Miller, K. G, Kominz, M. A., Browning, J. V., Wright, J.
D., Mountain, G. S, Katz, M. E., Sugarman, P. J,,
Cramer, B. S., Christie-Blick, N. and Pekar, S. F.
(2005): The Phanerozoic record of global sea-level
change. Science, 310, 1293-1298.

=i BiEH (2006a) B L WHEIRL 5 b dpUEEE, BT

I I,

50p.
= &3 (2006b): B L WEYE 2 8 E HREE,
B, 139p.

BN B (1999): HIFEHAEE OEH LORE L £ DKW
FH1A) T—REHMAL AR O FEERE » 5—. HIiF
#H, 52,6371

BN R (2008): MisEBEUMIHE O IR & IR T—

BEE S L OHREETRAEF & LT— HFEHS, 61,
95-103.

XERE (1998): /NERCHEIEETEME. & 2 D H W, Wiy,
108p.

Muto, T. and Steel, R. ]J. (2004): Autogenic response of
fluvial deltas to steady sea-level fall: Implications
from flume-tank experiments. Geology, 32, 401-404.

RERBLE » (2005): b < b ER 5 R, HEHBREK
i, ABR, 47p.
KZEHIIH (2007): W 1. EH M, H5, 139p.

Paola, C., Mullin, J., Ellis, C., Mohrig, D. C., Swenson, J.
B., Parker, G., Hickson, T., Heller, P. L., Pratson, L.,
Syvitski, J., Sheets, B. and Strong, N. (2001): Experi-
mental stratigraphy. GSA Today, 11(7), 4-9.

DR (1991): B ARTHIC & Mok, /Nii—
Z - KHEBE R, £td % H AR fRE—REEIKIE,»
SBifEx <. &45FK, W, 137-156.

En ke (1986): N o EBEE. s, WE, 237p.

FHEEMIE N (2005): 720 L WER 5 F. KEANE, #H

5, 76p.
AR (1994): KM O HEEEY. H45EW, HiL
270p.

BEHTEN (2005); /NFHE 5 E, HBEHK ER,
112p.



166—(26) ARG « iR E - BEASE - BRaRt

EHER - B EH BERE - ER)I8E: SEEBRKEERVVZAMOTERER HMPEHEF61ES5
2, 157-166, 2008

(F—7—F) K&K, =M, HBORRK, #BKEDEE)

(EE) =fMNREAOMLcERs N MRy 27 2 0oREFTH 2 & & iz, ARGEE & SEELLHLD
Ve B, Lich->T, @EKEDELEEISHE L =AMNOIESRERIC>WTHET 5 2 &k, A%
D& VA F L 0w 0 BHROEALZEBM T2 ZTEELEL NS, LHLENS, Bk EHEo¥
BizBWT, ZAMOREPZOLELII>VWTRLT LTI FEbhTEV L, 22T, Pk
CEMAMNOFERKI >OTHE T 3MEEBKEOFHERA, COBMEFERKELZHVT, =AMNOFHE
EEEOHBIc LTI L. 2 OE, ZAMOEEIE, BIPEe/KEOZELISHIE L TR 18 Z
{bERT T EMPEShEN T, TDTE»S, HEDPEEZML TV 2 EAMNE, KRR ED
BEEZALICPE » T, KRENEELZYAAMEMENEL SN D, 0k REEEBRKEEH VL, =AM
DR FEREZFE Y AnD & T, HFHE LBEREVPERIICE U VWA Y +2 540

VAR 1L 5.
Naohisa NISHIDA, Makoto ITO, Yasushi SHIMANO and Hiroki HASEGAWA: An Experimental

Study of Delta Formation in a Handmade Flume. Educat. Earth Sci., 61(5), 157-166, 2008




HIF#E 5 61% $55 (BE%E 316 2) pp. 167-175, 2008 £ 9 H

BEXESR

BERMAHIEFE TOHNRRZEE

Report of Geological Field Class in Middle School Using Steeply-dipping
Accretionary Prism Strata in Tokushima Prefecture, Japan

HFiLIFEZE
Takashi MORIE

Abstract:

This paper demonstrates a practical study for a middle school geological

field class in Tokushima Prefecture, Japan. The study utilized steeply-dipping strata

that accumulated in an accretionary prism depositional setting and which are exposed

in the vicinity of the school.

Students observed alternating beds of mudstone and

sandstone, recognized and understood stratified layers with graded beds, and
reconstructed the basin that accumulated in the accretionary prism. Prior study and

examination of the movement of sand grains in a graduated cylinder enhanced

students’ understanding about accumulation processes in deep-sea settings.

Key words:

nar section, fault
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