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Examination of storm surge deposits in the muddy
intertidal zone of Ena Bay, Miura Peninsula, Kanagawa
Prefecture, central Japan

Axtaisa Kitamura® 2, Suiort Hikita! and HiRomr SAMEJIMA®

Abstract Typhoon 21 (Lan) which occurred on 23 October 2017 and Typhoon 19 (Hagibis) on 12
October 2019 caused storm surges with sea-levels 0.5 m above the mean high tide mark in Ena Bay,
Miura Peninsula, Kanagawa Prefecture, Japan. We surveyed the sediments before and after the storm
surges at three sites in the lower intertidal zone and examined washed-up infaunal bivalves. These
results lead to the following conclusions:

(1) Both typhoons caused sandy storm surge deposits which were up to 14 cm thick and characterized
by graded structure and well-developed laminations;

(2) The primary sedimentary structure of the storm surge deposits disappeared by bioturbation
within two years;

(3) The composition of the washed-up infaunal bivalve assemblage is quite similar for both typhoons,
except for released Meretrix lamarcki, which is predominantly Mactra veneriformis, associated with
Cyclina sinensis, and indicates > 7 cm of erosion.

Keywords: storm surge deposits, bioturbation, washed-up infaunal bivalves, recent muddy tidal flat

sediment, Ena Bay
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Fig. 1 Location maps. (a) Passage route of Typhoon 21 (Lan) in 2017 (Japan Meteorological Agency, 2021), (b) Passage route of Typhoon 19
(Hagibis) in 2019 (Japan Meteorological Agency, 2021), (c) Miura Peninsula, (d) Ena bay, with study sites by Kitamura et al. (2019). Isobaths
in (d) are based on Takayama et al. (2003). (c) and (d) were downloaded with permission from the Geospatial Information Authority of
Japan on 24 March 2021 (https://maps.gsi.go.jp/development/ichiran.html).
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Fig. 2 Sea-level (m) changes relative to Tokyo Peil at Aburatsubo tide gauge station. (a) Typhoon 21 (Lan) in 2017, (b) Typhoon 19 (Hagibis)
in 2019. Data of sea level were downloaded from the Geospatial Information Authority of Japan on 24 March 2021 (http://tide.gsi.go.jp/
main.php?number=1).
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Fig. 4 Sedimentary cores at site 6 on four different collection dates. Red arrows show storm surge deposits.
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Fig. 5 Sedimentary cores at site 8 on four different collection dates. Red arrows show storm surge deposits.
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Fig. 6 Sedimentary cores at site 9 on four different coll
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Fig. 7 Washed-up bivalves. (a) Locations of washed-up bivalves during Typhoon 21 (Lan) in 2017, based on Kitamura ez al. (2020), (b)
Locations of study areas of this study, (c) Occurrence of Meretrix lamarckii located 40-42 m from point A on line A-B, (d) Occurrence of
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Mpya arenaria at site d. Maps in (a) and (b) were downloaded with permission from the Geospatial Information Authority of Japan on 24
March 2021 (https://maps.gsi.go.jp/development/ichiran.html).

BT Es o HE oML TR, M. OERAFEEOMETIIHTE v, HGERIZHVWE
lamarckii DEERSEIZRK & ZHEL?DH D, HELan D bzl 25, IEBTIE, LIELIEM. lamarcki % Bk
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Table 1

AFf - fRETESR

o EDoeNAEZKADO T — &, LIRS SHRBER, 23%WH LEET, BARE+#%E) /#ET&RL, Kitamura (2020)

List of washed-up bivalves. 1: Total wet weight (=sum of shell weight and soft tissue wet weight). 2: Coefficients of relative maximum

burrowing depth (=ratio of burrowing depth and shell length to shell length) based on Kitamura et al. (2020). *Since the shell of Mya
arenaria gapes slightly at each end, the volume could not be measured.

Line A-B
position (m) . tOta,l we1t Shell Shell Shell Cﬁiﬁfi‘: reworking vol (total wet
No from point A Species weight height length width maximum depth (m) weight) / vol
(9) (cm) (cm) (cm) burrowing depth? (cm)
1 0-2 Mactra veneriformis 4.51 2.53 2.84 0.87 2.0 5.7 4.5 1.0
2 0-2 Mactra veneriformis 6.48 2.87 3.38 1.01 2.0 6.8 8.0 0.8
3 0-2 Mactra veneriformis 9.16 2.94 3.27 1.06 2.0 6.6 7.5 1.2
4 8-10 Cyclina sinensis 67.09 5.87 5.79 1.98 2.8 16.2 35.0 1.9
5 8-10 Meretrix lamarckii 17.29 3.43 4.09 1.09 2.0 8.2 11.0 1.6
6 8-10 Meretrix lamarckii 78.63 5.61 6.55 1.79 1.1 7.2 50.0 1.6
7 16-18 Mactra veneriformis 1.88 2.18 2.60 0.70 2.0 5.2 3.5 0.5
8 16-18 Cyclina sinensis 15.58 3.73 3.80 1.08 2.8 10.6 10.0 1.6
9 16-18 Cyclina sinensis 17.25 4.22 4.21 1.29 2.8 11.8 10.5 1.6
10 16-18 Meretrix lamarckii 69.48 5.52 6.67 1.74 1.1 7.3 47.0 1.5
11 16-18 Meretrix lamarckii 90.37 5.99 7.26 2.08 1.1 8.0 70.0 1.3
12 16-18 Meretrix lamarckii 50.14 4.94 5.66 1.39 1.1 6.2 33.0 1.5
13 20-22 Meretrix lamarckii 64.39 5.26 6.16 1.77 1.1 6.8 45.0 1.4
14 22-24 Meretrix lamarckii 51.59 5.12 5.99 1.47 1.1 6.6 37.0 1.4
15 30-32 Meretrix lamarckii 38.49 4.41 5.09 1.64 1.1 5.6 28.0 1.4
16 40-42 Meretrix lamarckii 44.43 4.86 5.82 1.51 1.1 6.4 32.0 1.4
17 40-42 Meretrix lamarckii 74.54 5.52 6.55 1.97 1.1 7.2 56.0 1.3
18 40-42 Meretrix lamarckii 85.65 5.90 6.96 1.75 1.1 7.7 68.0 1.3
19 40-42 Meretrix lamarckii 83.13 6.04 6.86 1.62 1.1 7.5 57.0 1.5
20 40-42 Cyclina sinensis 68.67 5.78 5.73 1.75 2.8 16.0 50.0 1.4
Other sites
wet Shell Shell Shell Coefficients  reyorking
No Site Species weight1 height length width ;:;:;::L‘lme depth (\:T?ll) ng::)vﬁtol
(9) (cm) (cm) (cm) burrowing depth? (cm)
21 c Meretrix lamarckii 57.65 5.24 6.23 1.67 1.1 6.8 44.0 1.3
22 d Mya arenaria 50.63 4.35 711 1.51 4.0 28.4 *
EitoiB ), HBIBER KL M. veneriformisT0.5 Lo

~1.2g/mlC, M. lamarckii T1.3~1.6g/mlTh 5. HfK
DOHFEIF1.02~1.03g/ml L DT, HOEEIZTZ L DK
SWMHE E STV ETREL LW, —5, M. veneriformis
O—ERDMRDEEIFMGEK L D/NSWETH D, Tk
RN D2 Z i 72 LT W I2HBR 2SR AN i 72 2 & Rk
L, ZFEICHEED Z LB E TV AR ZRIRT 2.
2T, AW TIE, HEEED 22, RIBER
OHOBEKMELHEEORZFLRET 2L ELT. 2D
95 L, M. veneriformisix1.2g/ml T, M. lamarckiild
1.6g/ml & 72 D, BIEDIE D BDEEIZ/NS VO T, EHoO
THEROWBIER S 1, WIS hizord Lk
WY,

i Hagibis DR EEITE L T, #EERMED M.
arenaria 3] b L35 7D T, BEEE X 28cm Bz 5
YUiibdHo1:Z 1T 5.

20174F10 A 23HoHJE 215 (Lan) & 20194E10 A
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HEEBOILEE T, “FHIEift L D 0.5mEmWiEE T b 72
b L7z 245 DEMOEIHE TR N0 3 s THE
B EHETLEEDIZ, b Lo zNAETKEDH

BxlTole. ZORER, KO Lot
1. B Lan TIXE S 14cm £ T, HE Hagibis TIX)E

& 5~9cm F TOEMHREY S LR, O
Fod L T — 2R & T,

2. B Lan 2 & 2 il HERE Y o 40 A HERFREE 13 2 4F DL
PIZYHBL L 72,

3. MHEETH S Eato e WAEZKHEOFEMRIE, M.
lamarckii # BRI IX, M. veneriformis% £ E L, C.
sinensis % FFES 2 m ol L, HEREY OIR AR Tem P
bR Es NS,

4, EEENMED M. arenariads$TH ESoTW5B 2 & h
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