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Characteristics of pocket beaches in the western San’in coast, southwest Japan, and
evaluation of geochemical maturity of beach sand

Hiroaki Ishiga * , Kentarou Koakutsu * and Erika Sano **

Abstract

The characteristics of beach sand in the western San'in coast are examined in relation to beach shape, grain size
distribution, and geochemical compositions. The area examined covers the 82 km long coastline from Ohda to Masuda in
western Shimane Prefecture, Japan. Thirty-two identical beaches occur along the coast. The longest of these is Mochiishi
beach (12.5 km), situated in the western part, and is characterized by seven composite sub-beaches. The average length of
all beaches examined is 1.24 km. Seventeen beaches are less than 1 km in length, indicating that relatively small pocket
beaches dominate in the western area. Radian values (arc length of the beach / the radius; ¢/r) of <1 characterize short and
concave pocket beaches. Thirteen beaches have ¢/r values ¢/r>1. Sand samples were collected from the shorelines in the
foreshores of 32 beaches in March and April, 2010. Median grain size (dso) ranges from —0.31 to 2.15( ¢ ), and sorting is
generally less than 0.35. SiO: contents range from 70.66 to 89.50 wt%, with most samples containing more than 80wt %.
SiO2 contents show negative correlation with sorting values. ALOs contents vary from 4.54 to 16.46 wt% and exhibit strong
negative correlation with SiOz. Zr contents range from 55 to 100 ppm. Beaches less than 1km in length (L) have relatively
higher ¢/r values of over 1.0. Their ¢/r ratios show weak negative correlation with both SiO: content and SiO2 / A:O3

ratios, suggesting significant sorting of quartz grains in small pocket beaches.
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Map showing the western San'in coast, Japan and locations of the beaches examined. Geological map modified from New Geological

Map of Shimane Prefecture
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beaches on the western San'in coast.

& Lkm) 2(km) r (km) o2/
D] 1.35 1.40 1.68 0.84
iz 0.11 0.11 0.02 6.43
E+HE 1.25 1.30 2.65 0.49
K 1.33 1.38 2.20 0.63
;) 0.50 0.53 0.75 0.70
Bk 1.25 1.45 1.23 1.18
BB 0.28 0.28 0.68 0.41
BREk 0.74 0.78 0.60 1.29
SA 0.80 0.88 0.75 1.17
2B 1.00 1.05 0.90 1.17
20 0.76 0.78 0.66 1.17
EA 2.39 2.53 2.73 0.93
T 0.95 0.98 2.39 0.41
#EFE 455 4.80 8.15 0.59
EF 3.80 3.98 5.05 0.79
TRF 1.10 1.15 1.14 1.01
Pa;EH 1.43 1.78 0.88 2.03
#riEA 0.70 0.71 0.68 1.06
=B 0.28 0.30 0.40 0.75
B/ ®Es 0.91 0.93 2.18 0.43
tiRiEE 0.28 0.33 0.16 2.00
Fohk 0.31 0.43 0.16 2.62
AREBHA 0.28 0.30 0.20 1.50
A REHB 0.69 0.71 0.75 0.95
BREREA 2.53 2.88 3.65 0.79
B¥RiEEB 1.55 1.55 5.28 0.29
BRiERC 3.55 3.64 7.58 0.48
BRiERED 1.08 1.10 1.55 0.71
BaiEsFE 0.78 0.78 1.98 0.39
BRiEEF 0.98 1.00 1.66 0.60
BRiEEG 2.09 2.28 4.85 0.47
INE 0.15 0.18 0.09 2.00
Tl 1.24 1.32 1.99 0.66
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Characteristics of the shape of pocket beaches, using the parameters length of the beach (L), arc length of the beach ( £ ), radius of approximated
circle and radian (¢/r).
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Figures a, b showing outline of beaches, L, and sample localities.
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Cross-sections of selected beaches. BS indicates backshore environment, as identified by presence of wood fragments,

floating material, and other parameters.
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Major element analyses of sands from the shorelines of beaches on the western San'in coast.

BEDAM sample Si0, TiO, AlLOs; Fe,03* MnO MgO CaO Na,0O KO P,Os LOI dsy Sorting
B Shizuma 7771 035 11.29 3.10 0.13 0.90 243 214 1.90 0.05 0.64
fasz Uozu 1 76.95 0.19 1252 1.85 0.06 0.63 3.09 242 224 0.05 1.28
i+ Isotake 81.51 0.15 10.75 1.30 0.04 0.47 1.70 2.05 1.97 0.04 1.24
PN Ohura 7556 0.17 13.42 1.59 0.05 0.52 3.05 2.63 2.96 0.05 1.46
b Nima 76.63 0.30 12.16 2.68 0.09 0.77 299 2.37 1.96 0.05 1.01
E4iR Kotogahamal  83.49 0.07 9.22 0.70 0.01 0.6 1.77 1.71 2.84 0.02 1.35 1.30 0.28
ZEyiR Kotogahama2  89.50 0.05 6.44 0.42 0.01 0.0 074 1.20 1.54 0.01 075 1.34 0.26
EyiR Kotogahama3  84.23 0.21 8.32 1.91 0.05 044 1.16 1.63 2.00 0.05 1.08 1.10 0.25
BE Yusato 81.05 0.18 10.74 1.62 0.03 0.39 221 240 1.32 0.05 0.99
AREX  Iwamifukumitsu  71.07 0.26 16.46 2.13 0.04 0.64 1.95 297 444 0.04 235 179 031
A Kuromatsu 1 80.02 0.17 11.84 1.26 0.03 0.34 1.01 217 313 0.02 1.12 155 0.32
Z1B Kuromatsu 2 8263 0.16 9.89 1.24 0.03 0.32 1.02 1.91 2.78 0.02 086 1.29 0.30
B0 Kuromatsu 3 80.46 0.53 9.61 293 0.08 052 1.37 1.80 2.66 0.03 0.80 1.32 0.39
2 F Asaril 84.08 0.31 854 1.80 0.05 0.39 1.10 1.53 2.18 0.02 064 1.08 0.35
EF Asari2 8358 0.20 9.1 1.31 0.04 026 095 1.70 2.83 0.02 051 1.01 0.29
EF Asari4 8270 0.12 9.91 0.92 0.03 021 086 1.95 3.27 0.02 0.71
T Gohtsu 87.11 0.08 801 0.8 0.02 0.16 045 1.50 2.08 0.01 0.97
B Tunozu 88.82 0.27 6.38 1.25 0.04 0.26 056 1.11 1.31 0.01 0.73
0Bz Okinohama 87.74 0.70 580 264 0.08 0.29 069 0.87 1.17 0.02 0.42
EF Hashi 1 86.87 0.12 7.62 0.85 0.03 0.24 077 156 1.94 0.02 089 1.06 0.27
EF Hashi 2 86.86 0.11 7.54 0.84 0.03 0.21 077 1.47 216 0.02 0.57
EF Hashi 3 84.25 0.09 9.22 0.74 0.02 0.8 077 1.81 2.89 0.02 1.02
BF Hashi 4 80.60 0.15 11.14 1.05 0.03 0.34 1.06 242 3.19 0.02 1.27 128 1.11
TR Shimokou 7759 0.17 12,73 1.36 0.04 043 153 252 3.61 0.03 1.27 156 0.36
[Pl Nishihamada 70.66 0.40 7.40 2.87 0.05 1.24 1436 1.68 1.22 0.11 11.44 1.86 0.32
FEA Orii 1 no.1 80.17 0.41 811 3.14 0.07 1.28 365 1.53 1.60 0.05 2.03 1.39 0.26
nE Orii 2 76.49 0.25 9.72 216 0.05 0.97 623 191 218 005 4.65 -0.31 0.82
M/ @#Ee  Tanoural 86.55 0.64 5.26 3.06 0.07 0.75 1.73 0.88 1.02 0.03 1.43 1.23 0.95
M/ @Es  Tanoura 2 84.96 0.39 5.88 257 0.07 0.83 3.02 1.08 1.19 0.04 245
JtiE#EE  Kitahama 87.29 0.21 454 1.16 0.03 0.33 461 092 0.88 0.03 505 1.28 0.40
P Araiso 5438 0.15 4.80 1.41 0.04 157 3535 1.21 1.00 0.10 2259 1.35 0.32
BREMA  lwamitsuda 1 82.07 0.20 9.46 1.83 0.04 045 1.60 1.52 2.79 0.04 208 215 0.30
FR2EMEB  Iwamitsuda 2 8252 0.18 8.62 1.72 0.03 045 229 158 258 0.04 284 214 031
#aEEEC  Mochiishi 1 83.87 0.20 8.68 1.83 0.04 045 096 1.63 2.28 0.05 1.49
#a#EEC  Mochiishi 2 85.01 0.19 8.03 1.68 0.04 040 087 145 227 0.04 1.45 168 061
#AEHED  Mochiishi 3 85.37 0.11 7.77 121 0.02 029 1.20 1.32 2.67 0.02 1.72 1.73 1.00
#®AEBHEE Mochiishi 4 85.06 0.19 7.96 1.82 0.04 040 096 1.48 2.04 0.05 1.25
#AEBEF Mochiishi 5 8555 0.19 7.63 1.79 0.04 040 1.06 1.40 1.90 0.05 1.36
#a#EEG  Mochiishi 6 86.30 0.15 7.06 1.50 0.03 0.34 1.09 1.42 2.06 0.04 1.62
#a#EEG  Mochiishi 7 87.45 0.06 7.01 0.64 0.01 014 121 1.34 212 0.02 1.45
#aEEB  Nakasul 87.05 0.26 6.93 1.64 0.04 0.39 087 1.22 1.58 0.03 1.64 157 0.36
#AEEB  Nakasu 2 87.04 0.29 7.38 1.67 0.04 0.37 0.80 0.93 1.45 0.03 1.53 1.72 0.34
#aEeB  Nakasu3no.3 8507 041 7.63 224 006 049 098 1.17 1.92 0.04 1.31 1.84 027
INE Kohama 1 8591 0.18 745 120 0.03 027 1.75 1.16 2.03 0.02 260 1.84 0.35
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35 ILBEEREPE R OMRE O FETHUC BT 2 O T, Z2MIE R LI 2 7R 7.
Orii 1 no.2, no.3 1Z no.1 & FIE[E Uit CERELL 72,
Trace element analyses of sands from the shorelines of beaches on the western San'in coast. Blank: not detected.

sample As Pb Zn Cu Ni Cr V Sr Y Nb Zr Th Sc TS F Br | Cl
Shizuma 14 54 86 6 9 28 38 327 13 4 8 3 5 373 6 17
Uozu 16 33 55 5 6 20 9 39 13 2 78 3 4 510 194 5 29 11
Isotake 14 25 51 5 7 18 7 303 14 2 80 3 1 688 50 10 24 4234
Ohura 20 26 45 4 7 15 402 15 2 79 2 2 502 164 9 22 492
Nima 13 43 60 6 4 22 27 401 13 3 8 3 8 407 240 6 17
Kotogahama 1 20 13 12 2 5 11 225 14 64 1 439 271 6 18
Kotogahama 2 16 13 8 2 6 15 157 11 56 2 1 421 102 6 31
Kotogahama 3 19 13 10 2 4 21 150 12 5 1 1 482 7 31 785
Yusato 7 15 43 5 5 20 9 555 8 68 3 1 508 4 9 25 2018
Iwamifukumitsu 17 20 59 5 5 14 12 231 22 3 81 4 6 521 116 10 15 789
Kuromatsu 12 19 43 3 6 17 14 157 19 2 77 2 2 480 168 9 28 898
Kuromatsu 2 10 16 34 3 5 19 139 16 2 76 4 2 428 116 7 29 648
Kuromatsu 3 8 17 47 6 5 29 69 143 18 4 93 5 4 376 26 5 23
Asari 1 8 16 39 3 6 32 29 127 16 3 83 4 4 329 18 4 31
Asari 2 6 16 28 3 6 24 120 16 2 71 3 1 275 142 3 29
Asari 4 6 16 24 3 5 19 124 17 1 65 3 409 62 8 24 119
Gohtsu 3 14 16 3 7 25 87 14 1 57 3 799 22 13 37 7591
Tunozu 5 15 29 4 7 23 40 101 14 3 75 3 5 581 89 8 31 3236
Okinohama 5 13 31 4 5 33 103 80 13 5 97 4 3 349 168 4 24
Hashi 1 6 14 26 6 8 22 117 13 1 66 3 1 588 3 10 32 3841
Hashi 2 7 13 23 3 4 16 119 14 1 64 3 3 374 146 6 29
Hashi 3 6 15 19 2 6 15 124 16 1 65 2 370 9 6 26
Hashi 4 8 18 31 4 6 18 1 162 18 2 72 3 2 831 36 14 30 7493
Shimokou 10 17 36 3 7 15 216 19 2 77 3 2 588 168 11 27 2984
Nishihamada 14 10 55 5 6 25 19 642 13 2 56 2 20 1162 31 9 5 2512
Orii 1 no.1 11 16 33 12 10 25 18 226 14 98 4 15 620 76 7 23 241
Orii 1 no.2 11 15 38 9 14 59 58 188 15 1 100 3 22 637 274 8 23 1671
Orii 1 no.3 11 14 34 11 11 35 52 185 15 1 98 5 18 756 223 9 20 4530
Orii 2 10 15 33 10 8 25 26 328 15 97 5 11 1088 166 12 21 6208
Tanoura 1 8 13 41 9 14 46 95 103 12 4 73 4 12 438 38 4 22
Tanoura 2 8 13 35 8 15 38 49 168 12 2 78 3 9 582 283 6 27 980
Kitahama 10 10 20 2 3 25 9 309 9 82 2 8 1179 9 29 5371
Araiso 11 8 15 3 11 1126 8 2 19 3398 159 11 9959
Iwamitsuda 1 22 15 43 4 8 25 6 125 22 3 68 5 4 484 62 7 23
Iwamitsuda 2 21 14 39 7 8 21 5 156 20 2 69 6 4 702 75 11 21 3124
Mochiishi 1 23 14 34 5 10 27 5 96 21 3 73 7 2 603 274 7 29 1599
Mochiishi 2 21 14 30 5 11 26 12 8 20 3 69 7 1 599 113 7 35 2028
Mochiishi 3 18 14 23 4 7 25 101 21 2 59 5 2 510 155 7 30 583
Mochiishi 4 23 14 29 5 11 28 7 95 19 3 75 7 426 89 4 35
Mochiishi 5 23 15 26 4 10 24 8 90 19 3 72 7 500 6 33 921
Mochiishi 6 22 13 23 4 9 22 91 18 2 67 5 1 628 10 35 3642
Mochiishi 7 23 14 32 5 13 29 4 106 19 3 79 7 1 427 140 5 30
Nakasu 1 15 14 40 6 10 41 30 8 19 5 81 6 2 809 9 35 6416
Nakasu 2 18 14 51 6 10 44 51 8 20 6 74 5 4 372 89 3 34
Nakasu 3 no.1 16 16 39 3 9 35 7 76 19 4 65 6 2 524 35 8 25 1236
Nakasu 3 no.2 15 15 38 5 9 37 10 79 20 3 64 6 2 563 89 9 33 1602
Nakasu 3 no.3 18 13 43 6 11 45 28 77 19 6 72 7 3 415 6 27
Kohama 1 18 14 27 2 5 23 5 141 20 4 77 5 2 754 30 9 29 5145
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Grain size distributions of beach sands finer than fine sand collected
at the shorelines of selected beaches on the western San'in coast.
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Trace element variations in sands from the shorelines of beaches on
the western San'in coast.
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Figures showing the relationship of characteristic shapes of pocket beaches and selected parameters for the sands such as grain size

and geochemical compositions, western San'in coast.
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Relationship Sr and CaO in sands from the shorelines of beaches on
the western San'in coast. CaO contents related to biogenic carbonate
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