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Investigation of the Morphology and Chemical Structure of the Diatoms Frustule
Found in the Bottom Sediments in Tazawa-ko Lake

Kiyoshi Fuda™, Natsuki Takami

Masataka Ogasawara  and Shuji Narita™

Abstract

We analyzed the morphology and chemical structure of diatoms frustule for two annual sediment samples
taken at the bottom of Tazawa-ko Lake (Lake center), and the change of diatom distribution along the depth
direction was examined. As a result, we got the following conclusion. (1) SEM observation revealed that diatoms
frustule deposited in the surface of the boom sediment in 2003, whereas it was found in a part deeper than 7 cm
in 2011. (2) The shape of the frustule was found to be mostly “Taiko”-type (Cyclostephanos). (3) The existence of
the diatoms frustule was commonly supported by the halo appearing in XRD, the shift of Si-O stretching
vibration in FT - IR toward the higher wavenumber side, and the analysis of the profile of 2951 NMR.
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Chemical Characteristics of River Water in the Oga Peninsula, Akita Prefecture,

Japan

Kazuhiro Amita™, Yuya Yamashita™"

Abstract

The purpose of this study is to clarify the characteristics of chemical compositions of river water and

its spatial distribution in the Oga Peninsula, Akita Prefecture, Northeast Japan. Water samples were

collected at 42 sites during 2011-2012. Samples for major ions were collected two times during summer-

autumn (June-November) and winter (December-January). For comparison, spring water was collected

from 5 sites. pH, temperature, electric conductivity (EC) and oxidation reduction potential (ORP), were

simultaneously measured at each station during water sampling. The analytical results of water show that

river water is characterized by water of Na-Cl type. The Na-Cl type river water in the Oga Peninsula

contains high sodium (20-30 mg/L) and chloride (30-40 mg/L) ion concentrations, respectively. The source

of Na and Cl in river water could be sea-salt aerosols, though some amount of Na is derived from bed rock.

The Oga Peninsula are derived into five area according to characteristics of river water chemistry.
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LER)I L 0 BUKE T TWD. Z Ok, BN
BIX, KEPRIZ A5 D REKOEEMED @O R T
HDHTENDLND. FERICHhT > TKEROE I
FIF 247> T L T2 OIZIIK B ORI T <,
KEIZOWTHZOFEFMAE L T Z ENEE



8 MEFAIZ - 10T #ith

RMEDO—o LB, UL, ZHE TARMIEOH
SRAKDKEIZHEB LTI aFIEn % <i%, T
KRR EFBIZ LI LD THY DD oK
BIZOWTIEHo2ild - iGN Thiu TRk
WTHo7=.

T ZTAME T, BRI A RO %
RIRICERAKRE 2 i3 5 Z & T, ARHuUEOH )11k
DKENHERAONCTHZ EE2FERARNE LT
T, AEOEMEYIMZ 2 Wiy T b2 LT, KE
DR EHOFEIZE L TR AT 7=,

2. BEXBOMEESLUBE, |&

BREEEBOHEICE L TIX, B FHOLEE L
T2 KM D & G =R, BRI ER
WCRBEL, BHEFUEDRIF ChoTcZ 2l H Y,
INETICEL OMENMTPOATX=O"®, KEc
X, ZTHETOHMAICESNT, Aozl &
OB IZ B9 2R I DWW Tk 5.

BEEEEIL, EEUWEELEZEREE LTl
H, FRNCALE T 2R L, Zh b0 oDl
M T & E 7 (R, S HIE: fids KOV
Beih) X072, ARlnbHIALl (BE&; 715m), &
(i (567m), FEL (677m) b7, Zh b BHE
ARSI AKEITA AL O T A YTV S L 1l
HOFEMITEEE LR L TR, ®ILERTMIC
T DAk & HEFRR & DA D MU X TEAE, I
BRI, WeRe, BEhs, SR EoRERA DS
TEREN A DBID.

FEJR L IIHE S 355m O/ kg KL TH Y,
Mo R EICRE U 72 03 O LR D R4y %
FERLTWD. [RIZEE L TR ZILE DS
WMLV 720, EIREZHF LA T T 100m~200m &
AR & D ERE v, F, ko kil
(LifEH, HEAEHO B, BREAORIEL T
2 R OB TRE OFEK R E A RFET 28 T
bHHEEZLN TV,

HIUEIZ DWW TR H 3 A O A i e e % He i
ELTC, HiE a0 RERE, MaikE, mER
&, &)@, fi)ilfEk L odtifE, BEartto AR,
FIUACUSRR M) g, FARAE, BEEB LT
Bt mHeRdfE, ARt oZR LZ s, B EK L
MBXOMEENL 5. HERETEKIC,
NNW~SSE O #E1T, REROHEREEZ 2L, 5
PEEED B HEICW A2 2T, EALOHT LW HE )3
ST D, Fiz, WilEiEE I NNW~SSE S\, i
ZTNICEAZTA2LONEETHS (K1).

[I#E® [CJruasre []suwszdarsse B [ smowsesars
[ empxwmss [0 )1 E

[CJasrE BEREAR-
s -‘z [CIs%r [ ews s a»a-a:jA-a%.%E

[T Il =zrr [z wsEs Tz [ =wnssam }ru
Bl
=

xwzr 'Y [ wE [Oseeszeussk
[eeswn [IHEE i [ Bt
[CsaE [Caxs =

1 B EORBHER (RS I O% L
TEEHD) .

BEEEIX, BEMENSZ N LITNZ, FHEOR
AAEHLENZ &R ENEMR L, JRikmE D/ S 2]
JURNIEEALETHD. O EHHY, ARl (B
FET) O R ORI, B2 19.8%, #RHK 51.9%,
JEEF 72 £ 0.5%, 1)1« AKE - KIH 1.9%, HEE 4.2%,
T 4.8%, F DML 16.9% & 72> T 59,

£, K[EITOBERE LB E R L O RN R
[T 10 FERNICEN S - ERR R KR 2 7Y
T 5 LB X% 1,700mm~1,800mm & 725 ([REEAF D
FHEMIE 1,740mm) . AMEKEOHRBIZE L Tk
140mm~180mm F& /& L fEAKEDZ N7 H~12 H &,
FEAKEDD 720y (100mm F2HE) 2 A~6 H OHiEIC
2T HIENTE, I AIRNEES D% E i
I D & AW O S &ITD 7.

3. AEFZE

AR L LI=)INc oW TIE, E PR T
D235 F om0 1 R ETiE I TWBHE I %
s, BEEEOEBICHERE N ST S XD
ERLUTRE L. BRI T % £ 72004
RRLLEEZEbHY, BEMHOLOMR EEET
BRI HOWTITTE DO R SR L=,
5 AL Va2 iy 2 BN O 3o — 212 B LT,

Z D EFREAKIE LN DR L Ap o T2,



K U 55 JEE 1= I 003 1 K D 7K B A 9

OIS W TR AKEZITo 72, £, W
KEELDOWEITH Z &% BIIZ, FAAExHG kAN
\IEH T 27K 5 HAIZOW T HERKE T 7.

ATt U 72 BRI 5B s B A Vi 3k i B 0D /s S A ]
NN bbb, EARMITIXIHFJINCOE 1 #
ReDLH I AEZ®ELLE. LrL, 5
WO 2 B T L7ct, R A ARic 28 2 A A
TS T 2N RE SN D L5 7)) IR IE &
DEWESHDOWJINZHONTIE, W)k FiiEE
F N OAHEIC 1 R OEK R ZRIT721E), X
R T DHE 2 ETIEIENEFNOLFRITBNT
LbEAKETRo7 (X2).

BKPHAIT 2011 H2 6 H~8 H, BL O 11 AT
SN, FEHEAESCE L THLRFEITO Z &k
5L 9122011 4E 12 A, 2012 45 1 A ORI & fk
VI L ORI Z E L=, 727 LESICED |1
B BIZEAKZAT > TG ~DOBE R A AEETH - 7
HERe, AKREOIKTIZ X FJINTAKRDFEAL TR )
STEHiE b HoT=. FDw, EE~FKZEIC1[HA
DOWMEZEAITo T 44 HiEH, FHHEZITO LN T
7MY 28 MR, FIEI & IT R ST CERKE
TN 3R E oz, DLEX Y, EkEA7R
FRATH S DO PNERITI )1 41 Hus, W78 1 #uSis, 2R
AELOEAK S iR Z Nz, FH47 iR E7eo7-. X2
VBRI H L X & 7R T

139°45'
40”00‘<|— i

19 32@3 33 Q42
{ REA 023
17
Q 334\ 37316724 °22
o018 34551 R385
2 % ©S2
v ® 30 26902
320 :
@
438 27
539
S4o
)
14 15 . o
00—
S5¢

o 29
2 400 gy

0 5(km)

X2 BEAKHSAT ]
FED FLITN K OERAKH S, FhfaDzE
B %2 R B Ok H 5 Z2~ 9 (S T
7K, S2;FEDHATE K, S3; VHEIRE K, S4; H
R S 7B 7K, S5 B LAt K )

FAKIZH Tz > TIXAHER IR D N B0 /e 2 2 % 5
FAHEOEME L. £ OGA, WKRETRHRY
TWE)ImE L0 iER:, KEITo720, WmERGY
N TWARE L THIRIZHED 5 2 ENRETH D
BAEIZIE Sm o —703 0 1 s e =—nan
I ERGHL, BEREO LSRR Y A2 TA LT
KEATHT=.

LA R e LT 250mL ARV F oL il
Zaw & 100mL AR Y =F L UBIRER, & 1 AR KHE
EERELLT-. £, KBEEHRIWOERIZIE, K, pH,
BRAEE S (Electric Conductivity : EC), E&{LiZscHE
{7 (Oxidation Reduction Potential : ORP) D€ #1T
> 7.

FEREBIZFF B o 7o KEUEH T, 0.1M Mg A H vz
WEEICEY pHAS T BV EZREL, Zhaik
KT AV BEICHE L. £7-, FEIBRFEKSY
IIMBREEFEN v X —D A Ao~ NS T T
EFHWTER L. £RBFY U H (Si0) REIC
DWTIE (BR) SrB b P o7 O Z Xy 7
TANEHEHAL, ) 7T T A—IEICTER L.

ZIT, TUXNRy T T A NORIERE &
SHLD, UTOXI R FECE> THEETT-
7. NSRRI o U I fERERREE 2 V) 1 mg/L
~20 mg/L DTS FEEOBEDR D AR L H—
RREEZRE LT, ZTNODAX X — RRIRET
HENRy 7T A NTIEROEHAFECLREL,
Z OWNEE & BRI OBIFR 2 VTR & (B
L7, 2O, AR CHEM LIEROLER, &
TROPFEN 15mg/L (IR 2 EEBRE KD &
<, TNIVERBERMTH-TYH, KEEMTH-
THERREMET L TW RN H S Z &N yne
ST, F T, FEBEOWINAKREO R E R X
ZFE, EIECEIVDRELYY BEE (1 [BH) %
K, T THOLNTREM? S, KB O 72
FTREEEH L7z, T LT, BB OEBEROMBEEN
15 mg/L BREIZR D X OFEST 52 &L CEEHED
EWREFIR COoMERSEOND KoLz (2 [
H). RO TIE, Z 0 2 [BHORERERZETFT Y
DREL L TH-T-.

4. R
A DOFE RS S 7= IIK D pH, Kif, EXIRE
# (EC), bzt ENL (ORP) B L O EE(LFEH AL
DET—HER1ICE LD,
Kb RrENDH LI, BEEEDLL OFJIN
BT pH ZHMEETH D Z BRI NTZA, W»<
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MEFAIZ - 10T #ith

FIRE B O DG G3HTHE R

No. oKL 4 BOKH pH  /kiE  EC  ORP Na' K'  ca® Mg’ Cr HCOy SO SO,
(°c) (mS/m) (mV) (mg/L) (mg/L)

1 B 2011/6/5 7.3 163 204 220 331 36 8.2 48 482 373 152 6.2
2011/12/2 6.8 6.1 15.5 382 226 2.1 5.1 33 283 245 160 1.8

2 BJUBE R 2011/6/5 7.1 15.2 21.6 232 35.0 32 8.7 5.6 479 550 8.9 5.7
2011/12/2 6.9 5.9 16.0 361 239 21 4.6 36 335 245 128 15.4

3 (R 2 — ] 2011/6/5 7.7 16.3 18.4 256 275 3.1 8.2 43 346 465 146 15.7
2011/12/2 7.1 6.9 17.5 341 252 28 7.2 33 303 385 151 16.2

4 I 2011/6/5 7.6 14.0 18.6 216 300 1.8 7.0 46 372 385 216 5.7
2011/12/2 7.0 6.4 14.1 355 212 1.3 3.8 28 260 196 163 8.1

5 NI 2011/6/5 7.5 150 152 235 204 14 7.5 42 277 239 182 42
2011/12/2 7.1 6.4 13.3 329 176 1.1 5.5 32 240 202 150 5.4

6 ) 2011/6/5 75 141 201 275 222 18 204 57 349 569 244 5.2
2011/12/2 7.2 6.9 17.0 346 196 16 126 4.1 302 342 211 49

7 BEASRMER 2011/6/5 7.6 130 253 266 331 22 211 103 424 349 719 5.1
2011/12/2 7.3 9.2 233 333 28.1 1.8 161 81 344 294 593 7.5

TS 2011/6/5 75 14.3 14.5 223 20 14 6.8 3.1 289 287 152 6.2
2011/12/2 7.1 6.0 12.5 317 183 14 4.7 23 236 196 115 5.9

9 BN 2011/6/5 7.6 133 122 281 179 11 6.1 24 260 269 54 7.1
2011/12/2 7.3 6.3 115 329 158 08 5.1 22 219 245 66 6.9

10 REEF 2011/6/5 8.5 158 152 266 215 1.0 7.9 35 263 410 76 6.5
2011/12/2 74 5.6 13.8 333 193 08 6.3 3.1 237 336 86 7.4

11 P 5 2011/6/5 7.7 137 206 296 324 17 7.9 6.1 502 379 1Ll 7.4
2011/12/2 7.4 42 17.2 330 263 1.1 5.5 43 375 281  12.8 7.1

12 A 2011/6/5 7.6 13.7 17.9 290 269 1.4 9.3 45 334 404 198 4.6
2012/1/12 7.2 0.2 17.3 388 258 09 7.1 3.9 363 275 161 6.0

13[ROl 2011/6/5 7.3 2.8 115 287 168 1.2 42 27 257 171 712 7.0
2012/1/12 7.1 0.1 11.8 383 155 08 3.7 26 252 147 9.0 6.2

14 R i 2011/7/14 7.4 187 143 393 183 15 8.3 29 239 269 155 7.2
15 )1 2011/7/14 7.7 19.1 16.2 290 240 22 4.4 39 308 330 92 12.8
2012/1/12 7.4 0.6 18.5 377 29.1 1.6 5.3 50 385 428 114 14.5

16 %)l 2011/7/14 73 19.3 19.5 346 293 3.1 4.9 4.6 465 257 97 15.2
17 Kl 2011/7/14 73 180  31.8 331 459 54 123 108 763 630 134 23.7
2011/12/2 7.0 8.4 30.0 304 450 48 127 107 743 642 133 21.7

18 AR 2 —H 2011/7/14 75 188 255 248 387 42 8.9 6.6 639 434 106 17.4
2011/12/2 74 8.0 26.2 282 4.0 47 100 69 695 434 124 24.6

19 PSR EAHT 2011/7/14 7.7 258 342 262 547 3.0 8.2 8.1 877 428 149 6.5
2012/1/12 7.2 0.9 26.6 373 484 18 8.0 7.7 816 275 146 7.4

20 Kig 2011/7/14 7.6 20.8 15.7 344 211 23 5.0 3.6 324 281 69 11.8
21 Kt 2011/7/14 8.3 28.7 14.5 286 174 16 6.0 36 263 361 52 8.5
PP 2011/8/12 7.5 179 20.1 332 215 2.5 1.0 58 338 544 95 17.4
23 ZE)I T 2012/1/12 7.2 0.8 21.8 348 289 33 136 65 467 581 139 17.6
24 i) B 2012/1/12 74 0.0 18.2 354 262 2.1 7.6 47 375 404 149 10.9
25 KL 2011/8/12 7.7 226 328 301 4.7 48 145 70 672 728 164 14.7
26 )|l Fifi 2011/8/12 7.4 24.0 14.0 267 184 22 5.3 29 246 294 9.0 7.5
27 WK i2 2011/8/12 7.7 202 194 269 234 3.0 8.9 55 300 538 117 13.0
2012/1/12 7.2 1.6 16.1 360 197 2.0 8.4 52 287 410 137 11.3

28 i) (=7 2011/8/12 7.4 203 9.3 251 124 12 33 1.6 156 159 7.7 4.5
2012/1/12 6.8 0.0 11.7 370 156 1.0 4.4 24 207 251 135 6.1

29 Il i (28 2011/8/12 74 20.4 11.2 262 152 14 43 2.0 195 239 71 5.8
30 BEEHUNME)I 2011/8/12 7.3 249 175 275 252 33 47 35 286 342 153 116
2011/12/2 7.3 7.4 12.8 336 187 1.7 3.1 2,6 239 196 124 113

31 KEIFiE 2011/8/12 8.3 253 204 300 264 28 9.0 42 296 477 208 9.4
32 AR 2011/8/12 8.0 207 322 244 3.1 29 283 143 494 128 208 14.5
2011/12/2 7.8 7.2 274 309 295 22 221 121 493 979  20.8 12.8

33 BN 2011/8/12 8.0 242 818 242 120 9.0 194 102 189 101 246 12.3
2011/12/2 7.9 8.1 61.4 252 135 109 217 98 209 104 325 15.4

34 BERHI 2011/8/12 7.7 226 192 230 233 29 7.9 55 321 501 102 14.2
2011/12/2 7.7 7.8 16.6 283 208 2.0 7.1 48 291 410 89 13.8

35 911 2011/8/12 7.8 26.5 17.1 265 22 19 6.9 44 292 489 6.6 10.9
2011/12/2 7.5 7.0 15.5 291 209 16 5.9 42 269 373 103 11.8

36 1811k 2011/8/12 7.7 26.2 17.0 267 210 27 75 46 272 48 137 9.6
2011/12/2 7.5 7.0 14.6 308 174 19 6.9 46 239 373 113 1.8

37 I 2011/8/29 7.4 186 202 326 285 3.0 7.0 57 394 300 277 12.6
2011/12/2 7.0 7.8 18.3 318 245 25 6.0 50 320 232 294 1.8

38 IS 2011/8/12 7.7 22.1 16.7 321 175 20 1.0 62 227 563 149 13.0
2011/12/2 7.3 6.6 13.7 328 146 16 7.5 44 201 349 129 12.1

39 KB 2011/8/29 8.0 23.2 153 243 189 17 7.9 37 209 379 157 8.4
2011/12/2 74 6.4 13.6 336 163 13 6.9 33 200 300 154 9.6

40 R 2011/11/15 6.5 6.7 9.5 375 12.1 1.2 42 1.5 158 183 8.1 7.9
4 =k 2011/11/15 7.0 7.1 10.4 368 133 11 4.5 2.1 169 239 1713 6.2
42 fifi)1] 2012/1/12 7.0 3.1 18.6 352 230 24 11.1 57 349 483 119 15.0
NIEISTVIN 2011/6/5 6.7 1.1 243 317 531 24 6.1 64 879 214 150 232
2011/12/2 7.2 1.0 26.0 261 48.1 1.8 5.3 53 764 196 154 17.1

S2  EDHH 2011/6/5 7.0 115 16.0 350 187 24 140 50 259 526 153 17.9
2012/1/12 7.1 9.4 17.1 351 182 23 124 45 256 520 115 19.3

S3 PEERFAK 2011/8/12 7.0 143 30.1 251 318 37 320 137 481 991 564 28.0
2011/12/2 7.1 140 316 203 318 35 322 137 488 960 581 28.0

S4  FL AP K 2011/8/29 7.1 18.4 11.6 315 174 14 2.8 1.9 259 171 47 8.7
S5 AR E T K 2011/11/15 6.0 9.4 10.4 397 149 1.9 2.9 1.0 177 190 55 12.3
2012/1/12 6.3 9.0 9.6 410 142 18 2.7 0.9 181 196 56 12.3
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100 Water Quality Type

I Ga-30, or Ca-Cl type
IV Na-80, or Na-Cl type
V' Intermediate type

I Ga-HCO, or Mg-HCO, type
I Na-HGO, type
[
)

Ca?* Na*+K* HCO3™ clr-

100 Water Quality Type

I Ca-HCO, or Mg-HCO, type
I Na-HCO, type

Il Ca-S0, or Ca—Cl type

IV Na-80, or Na-Gl type

V Intermediate type

Ca?* Na*+K* HCO3™ cl-

B3 BREEEEBOWNIKD/ SA /8= NU=T X AT 277 (K1 B HOFERR, 4134;2 BH OFRARR) .

OMNOHETIE pH 28 7 DN E 8 A D H D
NHLNT=. ZOW, No2l (KiE), No.31 (k#g)ll
) ~No.36 (B %)IIH), No.39 (KEI_EJi) 1%,
BEEEFOIMEZ RN DTN TH S, 7272, Zhb
OFJNOHFNZITE Z= & 4R ITRE S ivlz pH OfED
KEREBONERLEZLOLHY  (B21E, No.39),
WK, pH 3EVMEZ R TR TIZR NI ERo0 5.
= DOIIECIINC BN CIX, B> v
7 b OIFEIOFENG, [FA—HE ThHo THIRTT
FESRIRIES pH DRHIZELT D2 Z BB TND
10 AR OFERIL, BOKREOKIEE pH & ORICEE
LNTIEH 2D IEOMBENED LN TR, 5L
KGRI D BREDE W ENEEE MIF LT
BEMEZ RIB L CWVWD EE X D.

EC 132 < OHET 10 mS/m~20 mS/m F&JE DOl
EoTEY, ZOMED, RHUKOFIIIKD & 5
BIWy7 EC O#FPHCTHDH. ZIUTH LT, No9 (W
AN, No.28 (&)1, No.29 (&)1 F3%), No.4o (&
DR), No.4l (ZDj) 72 EOHIATIX, 10mS/m 2
FENTNLLT &, HEARVy EC 23NHIE Shur-.
IHSOKIZ N9 GBS ZRTIE, T _XTHE
=D ITEE A2 BRI FF W) TH 5.

—J5iC, WWEC Z/RL7=DIENo.7 (HBE/SAE
1), No.17 (K¥#EJ1), No.18 (P EE v % —F#h),
No.19 (725 & EA1UT), No.25 ()11 1), No.32
(W), No.33 (5 / I Th-o7-. F#IZ No.33
{22V CIE EC 28 60 mS/m~80 mS/m & i\ Ml & 7R
L7278, Z AUk s o> BN 55 iR SRR AT

EL TS0, IRRIEKO—EAFIINZHA LTz
CENFNTHD EHETE D, 2D No33 250,
No.17~No.19 1 X UNo.32 DIfJINET X THEEE
OAtiEmitig, /b b A X, AERHIX, 5
JAHXIZET 5K THD. £72, No.25 D)l
e 1 IFFER L O LR XL v ) N2 A LT 5K T
HY, K\ EC 2 LTI OZ DS DK &
TR RIZT 5.
TR A 2D &, BEENE OW)I Db
AT DOIRLERL Sy & T Nat & Cl OIFEENE W
ZEDNFFETH D, WRPEKIBADO RO H D
No.33 #F&< &, No.19 (S &EEfHT) D Nat 544
mg/L, CI 87.7mg/L (W41 h 8 H OFIARFOAF)
Db <, THHOREIE, FHEIENOM O Hik
CBWCHESNAER LKL TYH, &VETH
% B, NIRA S IR O EER I Th 5,
TSI, R, B, S R BV T
DEKRZAT, WKEOREZEIT- 7200~ %
DOFRER, 1L A EDOHIIZIE VT Na R 1X 20 ppm
PLFTHY, £72, < OET Cl EETX 20 ppm
FEEE DED R S 47z (e KEIL CL 38ppm) . FE 72,
FHAKREAMZ DN T b, S 504 190 587092 I
S TERANAFTD 100 FEETITVEK « #ITFKZ RIS
L CKENHESN TSR, R0, %< OHuS
IZBWT, Na B2 20mg/L BRIENZNLLT, CI-
BREEIZ OV T 30 mg/L LA FOfEZ 7R LTz,
INOOFER LT B &, BEFEDZL L O
JIZKD Na* B L O ClREFH L IZE <, |RNT
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r S 19 L $ag 7 ﬁ_;w (lj_._._._‘_j.(km) 510” 10) ga-g7 6\ (ll_._._‘_‘_j.(l‘ﬂl)
WA W YW THYR g

X4 BENEOWNKONFHZAT7Z L0554 (£ ;1 81 H ORGSR, 41X;2 B H O R) .

HiE Na® —Cl {i)IKRB3 AT 2 HlslkIZ B LT s
ZENREINT.

EE& FOAL AR DBIR 2 A D T DT, /3 A

s NV V=T HAT T T LEER L. K30

E%(MG$1EE@%ET%EMK%%%%®T
B LT ZA 77T KZ&px L, 2 [BIH O RIC
SOWTCTIETAEMDK (B) TRLUTZ. F2XKFTIE, 7
JIAKEEIO 7 v v M EAHBOAT, SHGEEK (5B
K) Oy MIKEDOZER THRR LT

INAN— NV V=T HAT T T 07y Ny
fizHxbE, 1AIEE 2 FHORHE®RE T —F 7
2y NOMEICETFOTNRROLNLLRE S &H -
7=, 2 O%4E, 7ay MEOTHIINE b0
ThY, EARDHICRE RN E T TN
ENVURENTWE., ZD18, K3DELEDXAT
TI LB L TATYH, ay hOSHEHEIZK
TEWVITERD L,

5L, FRENDT By MZOWTHNL 25
L, ETFTO=ZMA7 vy MR EINTBA A kK
i, 7y A NatT+HKTOTESA S AR I
MIZWETC, HOREDOIEEZFFH DD, i EIZom
LTCWBZENGMND., ZDOZENDS, A D
FASHHEER T DUV TIE Na™+K ™ DF/EEIE DFEFN,
7ay NOEWEEZHTERERE RS> TWNDH T
EVRGMND. —H, BA A O/t E A D &, HH
AL Clm O a—F =27 7y REF-> THAfi L
TEY, F2 S0 DEENZIZERELI BN &
DRI TWBN, A A fRkibict <5 & 7'm
v FOMLEIZIRIE S > E N E L.

—05, BiA T LA Ao O R &
NOFPROX—ZAT T T LR E, SREELN
TeRBL O KN T A T 7T BDAF 5y DFIV RIS
Try hENTWDHZ ENbhoTe.

— RN —FA T T AITBNT, BEOMT
AN AV T Ik, OO E TiRig L7
TAKIFT (BHAHWIVa) fEEIC Ty hSHZ &
MNENEINDD, Zizxt LCIVEERIZ Z 1 > b
DL H%E, TOERFEKRE L TEZLND DX
ACIRIR /K 7 ERRRBNZIE PR EE D= O K DIR AT
H5.

¥ 3 FFZiE, WO CCRkiE 10) 4 28
D7 vy NTRLULEDR, o7 m v b & ONER
fRIND BT, ARHUB O AR ST DIRAD
B T TR R, B IVEEIR O LS R L & S
BDICE ST EEZDONRZETHDLH L HIT bhé.

WA IKE DS ) 72 53 A7 2 B S ?ét
A H AT 76A%%&4777A%¢ﬁb,%ﬂ
ZHIX Bl vy b L7z, BE~EICBIT R %
B4 OFANZ, LZFRCBIT HFERZK 4 OFHMOX
(R Uiz, 72K, WK EI OS24 T 7
7 LxEHAEAT, ZREEVKOKEIZOW TR ET
ForLT-.

AKXV EATTTEAOBAMED, Hil D &R
TIRE (XA T 77 AOEBIZKB) HKESX A7
(AT 77 LOIBITKBE) bikx THDHZ LM
RENTWD. L#L,__if_fmf%tio

Wz, AR @ﬁT%Nf&Cl =Ry, S e AN
EMD, BRI % i&4777A®%%
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D =AIIZIENEE & DB ORZ. FiIFt et
DL LTIEHBEERER (No32) 2350, Ca2" & HCO;™
WZE A, MR, BERETIRZEAERLRVK
BHA T RRT. 72771, No32 (2B LT, £k
ROT < BN RIGEAK (S3) 2HHL, Zo
S3I N Ca2t BLUNHCO; ICBATZKTH DT, 1]
JIKEIZRE 2B 5 2 T aTREMEDS B 2 & 30y
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A 10-step Analysis of Cultural Encounters - a tool to broaden the

cultural understanding of Japanese students

Ewa Grave*

Abstract

This article proposes a 10-step analysis of an encounter with another culture as a tool to guide Japanese students to better

awareness or understanding of cultural differences, the first step in the process of becoming a truly international person. The

analysis focuses on one specific event, in which students’ expectations of particular behavior or response were not met because

their interlocutor was from a different culture. The procedure prevents stereotyping and judgements of what is right or wrong,

promotes self-awareness of cultural rules that govern their own behavior and finally instills understanding why people from

other cultures do the things the way they do.

1. Introduction

Starting in 2011, Akita University first-year students, who
enrolled in Advanced Study program had an opportunity to
participate in a short study visit abroad. For the next four
years students visited universities in the U.S. (twice),
Germany and Canada to meet with students of similar
majors, visit their labs, listen in on lectures, and generally
acquire an idea of what studying abroad entails if they decide
to embark on it in the future.

This experience was, for most of the students, the first of
being outside Japan, and thus created an opportunity to look
at their observations from the point of view of cultural
awareness. Students were asked to complete the 10-step
analysis after the completion of the short study trip.

2. Culture Bump

When defining cultural encounters between individuals,
Weaver (1993) compares culture to an iceberg (p. 159). On
the tip of the cultural iceberg are easily visible observable
behaviors and beliefs; the way people from particular culture
make a small talk when they meet in the morning, for
instance. These behavioral patterns are visible like the tip of
the iceberg above the ocean and are part of human
interactions. Values; cultural and societal, other, more
obscure beliefs, such as superstitions, are the submerged base
of the iceberg. They are the reasons people act as they act,
talk as they talk, react in certain ways, etc. This interesting
concept of cultural iceberg suggests a possibility of collision
and potential disaster, as it happened with the ‘unsinkable’
ship Titanic when it collided with an unseen iceberg with
unforeseen calamitous results. Weaver seems to warn us that
any observable behavior is only the tip of the cultural iceberg
and a result of long held and shared in that particular culture
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values and beliefs that are at the base of it. Not understanding
this concept is a potential for disaster, misunderstanding and
living with convictions that other cultures are strange and/or
wrong.

Archer (1991) proposes a less ominously sounding
moniker ‘culture bump’ to explain what takes place when
individuals from two different cultures interact and
expectations of a particular behavior that one of them, or
both, have towards the other are not met. The crucial
difference between the so-called ‘culture shock’ and
Archer’s ‘culture bump’ is that culture shock is a ‘general
condition that comes from being in an environment that
threatens your belief system’ (Kohls, 1979). It occurs most
often when visiting another country. Culture shock occurs
between individual and other culture, it is not a particular
event but rather a series of events and the entire system of
more or less different behaviors and expectations of
behaviors resulting from those values. A Japanese working
in the USA will naturally notice the larger quantities of food
served in the restaurants, compared to those in Japan. The
observation may cause various reactions ranging from a
positive surprise to full-blown anxiety. Since the stay in the
US is for some time and the Japanese person would need to
eat to sustain themselves, such large portions of food will
become a daily sight and they may eventually get used to
them at some point. For some the amount of time required to
‘get used to things’ is shorter than others (Kohls, 1979). This
example illustrates a culture shock that a Japanese person
may experience with American quantities of served food;
initial discomfort associated with it and eventual acceptance
and adaptation. One can do little or nothing to change the
situation. However, striving to adjust will alleviate the
feeling of alienation and homesickness, the psychological
symptoms of culture shock (Archer, 1991).

On the other hand, a culture bump occurs when interacting
with an individual from another culture. A certain situation
takes place, such as greeting, talking, teaching, and a person
finds out that their expectations of particular behavior are not
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met. In other words, what is considered an expected behavior
in one’s culture does not take place, instead something else
happens, namely the other person does or says something
that is perfectly appropriate in their own culture. This mini
collision of two cultures was named culture bump and most
frequently creates confusion, discomfort or frustration
(Archer, 1991).

3. Cultural Unawareness

Cultural Awareness is defined as “ability and willingness
to objectively examine values, beliefs, traditions and
perceptions within our own and other cultures” (O’Brien,
2017). It is the foundation of international communication.
According to Barnlund (1998), members of specific culture
share a “collective unconscious”: those values, beliefs and
norms, which direct their actions. That is why, in the field of
intercultural communication “self-awareness and
understanding of one’s own culture is the starting place from
which to achieve understanding of others” (Rebstock, 2017).

Cultural Unawareness, conversely, is the lack of skills of
insightful analysis, which lead to an understanding of why
people do things in a certain way. In 2000 study, it was fairly
easy for students to pinpoint a culture bump they had with a
foreigner but it proved to be overwhelming for them to
explain why “they (people from other cultures) do it that
way”. Students were not comfortable speculating why
somebody would walk around their house with their shoes
on. It was so much easier to dismiss the idea as dirty and
inconsiderate. Their belief that only their Japanese way of
doing things is right blinded their reasoning too often.
Another reason behind the unwillingness to speculate and
make guesses could be the fact that Japanese education does
not emphasize such skills. Critical thinking and other higher
thinking skills, such as making analogies, are noticeably
lacking in college freshmen. One of the objectives, then, of
the 10-step analysis of cultural encounters is for Japanese
students to learn how to look at a problem from different
perspectives and flex higher thinking skills, largely neglected
in high school education.

4. Mirroring

In 2001, when I first let my students conduct the 10-step
analysis of cultural encounters, I found out firsthand how
culturally unaware my students were. At that time, the
procedure was conducted by first year Japanese students of a
women’s junior college. When we first started talking about
experiences with other cultures, students invariably looked
at them from only one perspective; their own (Grave, 2001).
After experiencing something culturally different, they
discussed them with people of their own culture, only
solidifying existing stereotypes or breeding new ones. This
way, it was what “they/he/she” did or how “they/he/she” are
different, rather than how “I/we” are different. Looking at
cultural behavior from this perspective, however common
and “natural”, and discussing them with people from one’s
own culture only reconfirms what was experienced was
indeed “strange”. Checking our assumptions with people of
the same background is like looking at our own reflection in

the mirror, thus the term mirroring was coined by Archer
(1991).

Mirroring is something to avoid. Ultimately, to unravel
the stereotype, we must recognize, define and properly name
our experiences with people different from ourselves. One
objective of the 10-step analysis of cultural encounter is for
the students to recognize that the words “wrong” and
“strange” mno longer work or mean much. What is
“disgusting” in one country, can be delicacy in another.
When the Japanese students cringe at the thought of
uncooked broccoli, their American counterparts say “yuck”
to eating raw cabbage.

5. Cultural Analysis

Knowing how to reflect on one’s culture is a required skill
to complete the cultural analysis. “Why do people in my
culture do things this way?” is the last question of the 10-step
procedure. To recall the culture bump with shoes, Japanese
may ask: “Why do we take off our shoes inside?” There are
a few reasons that may come to mind. First of all, feet need
to rest and take a break after a day’s work. Just as we hang
our hats and loosen our ties, we relieve our feet by taking off
our shoes - now we can relax. The above reason was what
the students commonly gave. A second reason one may think
of, is that traditionally Japanese floors are laid out with
tatami, woven rice mats. Hard outside shoes, usually wet
from rainy climate of Japan, could easily soil and damage
tatami. With tatami comes another custom: sitting on the
floor, which is still quite common wherever tatami is used.
To do that with shoes on is a strain. Lastly, the simple reason
of preserving the neatness, cleanliness of places comes to
mind. Outside shoes are left in the area by the door,
traditionally a place with no flooring. The shoes are
considered too dirty to enter the house; schools, hospitals and
other institutions still offer slippers to keep the floors clean.

To Americans it may seem a bother. One must always
maneuver in and out of their shoes in a limited space of a
typical Japanese “shoe room”. Are Americans dirty? Or: do
the cultural expectations of what is dirty and what is
comfortable differ? The latter question lets us focus on what
is behind the observable behavior, on the hidden iceberg
which is culture. While attempting to answer it we may think
of the Western custom of wiping the soles of shoes before
entering the house. One may also consider the fact that in
many Western countries shoes are regarded as an essential
part of an outfit; they match the clothes and complete the
look. To take off shoes would take away from one’s image
and esteem.

Thus, another purpose of the 10-step analysis of cultural
encounter is to focus on underlying values and customs
behind the visible behavior.

6. Procedure and Results
In 2011 and again in 2012, I asked Akita University first-
year students, who participated in a short study abroad to
complete the 10-step analysis of their cultural encounter.
Students’ were asked on voluntary basis and were told their
analysis would not affect their grade for any class. They were
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instructed to look back at their experience and pinpoint one
isolated encounter, or culture bump, when their expectations
of a particular behavior were not met. As a result of
encountering something different they felt surprised
(positively, negatively or neutrally) or uncomfortable while
interacting with or observing a behavior of someone from
another culture. Students completed their 10-step analysis at
home so they had time to think about their answers. They
also agreed to have their analyses used as examples in a
future publication.

The first step asks students to pinpoint the cultural
encounter. It is important to have one particular encounter,
instead of repeated ones, for thorough analysis of self and
other’s behavior. Students’ bumps included the following:
“American students talked about their research happily”,
“American store clerk treated me with a lot of respect”,
“American students got engaged to be married”, and
“German students wore hoods instead of using umbrellas,
when it rained”. Although the interaction with another
person from other culture is optimal for the analysis, I
allowed the observations, such as the one about hoods or
student marriages. There were however answers that implied
that students did not understand the need to focus on singular
encounter and wrote down typical culture shock situations
(them vs. another culture), for example: “I saw many
homeless persons”, “I had culture bump with American food
(large size)”. Yet, other encounters showed the gullibility of
young Japanese abroad: “Clerk cheated on change”, “I was
scammed on the street”. Interestingly, these situations also
show a different cultural mindset, where in Japan there is
trust that no one will short-change or ask you to give money
for handouts on the street.

The second step asks to define the situation. This helps to
frame the event in a universally understood way, void of
cultural nuance. In this step students specify, who was the
person they had the encounter with (to the best of their
knowledge), identify location and define the universal
situation, e.g.. “Graduate students were talking about
research in their lab”, “Male store clerk at a university store
was selling us something”.

In the third step students list other person’s behavior: “The
other person talked about their research in detail, with a smile
and making a joke”, “(Clerk) thanked us for buying
something. He had energy and didn’t seem to hate his job”.
The purpose of this step is to focus on what exactly took
place versus the preexisting stereotypes, either heard from
others from the same culture or known from media, e.g. TV
and movies. Unfortunately, the mostly skimpy answers given
by students did not permit them to later on analyze the
reasons for such behavior. It is obvious that students were
not used to: 1.) writing in English, 2.) expressing their
observations of others (in any language).

The fourth step makes student focus on their own
behavior. Here, students appear overwhelmingly passive: “I
listened with others”, “I was buying something”, and they
often mistook this step for listing their feelings: “I was
impressed while buying something”, “I didn’t understand the
situation”. They had trouble focusing analytically on what

actually took place and added their emotions to what was
supposed to be physical description.

Their own feelings were listed in step 5, and included:
“shocked”, “surprised”, “surprised and happy”, “impressed”.
Step 6 asked: “What do people in your culture do in this
situation?”, to which students answered: “In my culture
(students) talk seriously and use notes (when talking about
their research)”, “People in my culture that work in
convenience stores are typically unpleasant or sad or
insincere”. Here, students had an opportunity to reflect on
their experience with their own culture, further analyzing the
underlying values under such behaviors in point 7: “When
students in my (Japanese) culture talk about their research
seriously, I say they are polite” - I think the student meant
“considerate” in this case. Another example: “When people
in my culture that work at convenience stores are unpleasant,
I say they are inconsiderate but normal”. Predominate value
was politeness and consideration.

The 8th and 9th steps asked students to reflect on how the
values they listed in step 7, such as politeness and/or
consideration, are shown in other cultures. In the case of
American graduate students explaining their research to
visiting Japanese students, the answer was: “American
students (to show consideration to others) talked with smile
and making a joke*. Unfortunately, most Japanese students
could not provide an answer. Perhaps the tools of critical
thinking that allow a deeper empathy and understanding
were missing or the step analysis became too complicated to
understand at this point.

The last step asks to look into the reasons “why do people
in one’s own culture (Japanese) do things that way?” (why
do they do it differently?). Again students were lost while
searching for answers: “Because there is no value to respect
customers, as much as it is in Japan” - obviously this student
meant the other culture (the US), thus misunderstood the
directions. “I think Japanese people are polite but too formal”
- another student did a better job at trying to look at the
hidden cultural values - “so their presentations are formal. I
think they need flexibility”.

7. Discussion

According to Bennett’s Developmental Model of
Intercultural Sensitivity, the goal of intercultural training is
to “transcend traditional ethnocentrism” (believing that one’s
way of doing things is the only right way to do them) and
explore the new cultures. He offers six stages through which
that goal can be accomplished: from initial stages of denial,
defense and minimization to acceptance, adaptation and
integration. Educational activities, such as the 10-step
analysis of culture bumps, help students to move through the
stages as greater recognition and acceptance of differences
takes shape.

Students who completed the 10-step analysis had little
problem finding the differences, however they had difficulty
pinpointing one particular event with the other culture. Their
encounters were mostly observations implying that they did
not actively engaged or interacted with anyone; they either
“listened with others” (American students explaining their
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research) or saw things (German students in hoods).
Apparently their level of English and the character of the
short study visit in which they moved in groups, not
individually, contributed to this.

In 2000 study, which I also conducted with Japanese
students, the results showed that anything different was
perceived as “shocking”. At that time, students completed
the 10-step analysis without ever having been abroad. The
culture bump, in contrast to culture shock, can take place in
one’s own country. Students in 2000 study relied on their
encounters with people from different cultures living in or
visiting Japan.

In 2012 and 2013 study, students were asked to analyze
their experiences abroad soon after returning from the short
study visit in the U.S. and Germany, respectively. In case of
the visit to Germany, they stayed at a Freiburg University
dormitory, listened to lectures, met with students, and toured
the surrounding attractions and major cities (Dresden,
Berlin). They ate at campus cafeteria, took local trains,
shopped and interacted with Freiberg University students on
daily basis in English. Overall, they had ample opportunities
to observe and experience a wide range of situations, in
which their cultural expectations were put to test. Therefore,
the results of their 10-step analysis show a variety of
encounters and enable deeper insights. Some observations of
cultural differences were eye-opening. In a “hood vs
umbrella”-culture bump, a student wrote: “(In Japan) person
wearing a hood looks suspicious”, explaining why hoods,
although popular in Japan, are not worn as protection against
rain. While in Europe an umbrella is not what a student
would normally carry around, because it’s considered
cumbersome.

Students who completed the 10-step procedure after their
short study visit, could put their experiences in context, give
them meaning and draw conclusions that would hopefully
help them next time when they come across something
culturally different. Still, some students had a difficulty
separating cultural difference from something universally
inappropriate (money scams, short-changing) or from
physical differences (“Everybody was so tall!”). It is obvious
that these results confirm the need for further instruction in
intercultural training to further equip students with a skill of
“shifting perspectives as necessary ... and engaging in the
ongoing creation of a world which is not dependent upon a
single cultural point of view” (Bennett, 1993).

8. Conclusion

Believing that one’s way of doing things is the only right
way to do them is what solidifies nations and cultures all over
the world. However, to explore other cultures, to gain greater
recognition of the world and the mechanisms that make it
work, one should strive to, as Bennet points out, “shift
perspectives”.

The 10-step analysis of cultural encounters was used in
this study as an educational activity: 1.) to help students
discover and examine their attitudes about other cultures, 2.)
to awaken self-awareness of their culture, 3.) to learn how to
look at a problem from a different perspective, analytically

and without hasty judgment, and finally 4.) to reflect on their
recent experience abroad.

Japanese students of English, whose incentive to learn the
language motivates them to also learn about other cultures,
need to understand that for successful communication to take
place two things have to happen. First, there must be a
common ground for understanding other cultures, namely
acknowledging the differences and similarities, and second,
there must be respect for difference; a sense of wonder and
appreciation of how we all, besides being from various parts
of the world, are different.
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Appendix 1

1. Pinpoint the culture bump:

I had a culture bump with a/an (culture)
They (what did they do? Describe their action)
I thought that was (rude, polite, etc.)

In step 1, it is important to be specific. Choose an incident that
happened and try to remember it as specifically as possible. Even if
the same thing has happened repeatedly, isolate one time event.

2. Define the situation:

The other person(s) was/were

(male/female)
We were at (location)
3. List the other person’s behavior:
The other person (e.g. asked to seat

down next to another person on the train)
4. List your own behavior:

I (was/stood/sat/watched/said)

5. List your own feelings:

At this time I felt (surprised/shocked/scared/etc.):

6. What do people in your culture do in this situation?

People in my culture

7. What is the underlying value under this behavior?
When people in my culture (do behavior from point 6)

, 1 say they are

(polite, considerate, etc.)
8. How do other cultures show that value (from point 7)?

How do (German, American, etc.) show
(consideration/politeness)?

9. How do other cultures behave in the situation defined in step 2?

(German/American, etc.) (e.g. expect
other people to remove the bag and let them sit next to them)

10. Why do people in my culture do those things that way? (Why
do German/American people do the same action differently?)
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