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Subtidal Zonation of the Cumacean Bodotria biplicata
in the Surf Zone of Dolsando, Southern Korea

Hae-Lip Sux and Young Kyung Koo
Department of Oceanography, Chonnam National University, Kwangju 500-757, Korea

Subtidal zonation of a cumacean Bodotria biplicatz was investigated in the sandy shore surf zone of
Dolsando, southern Korea. Three replicate samples were taken with a sledge net at three sites, such as the
surface and bottom of 1m depth and water’s edge, at hourly intervals over the neap and spring tide cycles
on January 1993 (n=225). B. biplicata, the most dominant cumacean in this area, exhibited peak density at the
bottom while about 0.6% of total catch was collected at the surface. Mean density during the neap tide cycle
was slightly higher than that during the spring tide cycle. The depth of subtidal zone influenced the total catch
of B. biplicata. The changes in density were related to the depth of subtidal zone rather than day-night cycle
or ebb-flood tide. The results obtained in this study suggest that the diel vertical migration is not distinct.
During both neap and spring tide cycles, B. biplicata attained a density maximum at the same level of about
90 cm below lower low water (LLW). It is likely, therefore, that this species performs shore- and seaward
horizontal migration fortnightly. The speed and distance of migration may be directly related to the beach slope
and tide range. Ontogenetic differences in subtidal distribution were observed. Juveniles and manca larvae
tended to occur lower areas than the adults. Such differences may reduce intraspecific competition for diets.
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A £ &% Q2 23 FurF Dhinve trispinosa®t Pseudo-
cuma longicornis® X A7) 4FL wedn
ool HolA gk AAA gAY I 5% B Aok 9AZI vxd EydteA zdd Feig
elnz, I UJehte Ague AFVEY 8 Mancocuma stellifera= 288k e REFHE 24
A4 Fztolt, mejsietal A dd AMEEE B2 I (Gnewuch and Croker, 1973).
of WA FAH M) A HEH ojFY EFFA HopFsd Fop £l S gk AL I A
E 2L BYSEL 5% o 7o viglger B AW 1 2340 HEFS AZH 4957)4 g A
o o] JtedelA Felie F4FY d4FHE A4 d@Y (Macquart-Moulin, 1991). Z3td] Fuli7t &3
AEH R4NEL 34 sle AR EFa8oz A9 39 Fx=7] Ao FFHoFd =, AA (adul)e AR
oAl HgFo] B2 ErTe TS (Brown and 718 o]FET A (juvenile) 9 TFHHA (manca)
McLachlan, 1990). o AeT B P5S 3] 24 ol s Ht
27 23N FoiFy FEE o YHTH (Corey, 1970b; Gnewuch and Croker, 1973). Chapman
899 ot AR A}, Watkin (1942)2 Eefisfitol X (1984)2 71730 AS Oryurostylis pacifica’t EAAE
Cumopsis goodsiri% Pseudocuma cercaria7t 242t Z7¢t H3l 1 W] #Ho|5 & dvin Atk £ X3l A
Zalo] £xdtn Pk Corey (1970a)= C. goodsii = Dimorphostylis asiatica 3 AA7F A4 58 2
EXE ZA%e 2902 YRV} =249 Wl T Fob £FBS M o] PFL A FolF,

Hrorgk S

o] dFE 19968 N§E JxAEEAY dAFve] dF APl o3 A< (BSRI-96-5416).
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a3 AFol w2} M P} (Akiyama and Yoshida, 1990;
Akiyama, 1995).

Gamo (1964)= Bodotria biplicata® QB A3 2ol A
A8 Bodotriidae?, Bodotriinaeol#o] &3le AF
o2 Bagd o] & 98 vz M- gz £
gt (Kang, 1994). 3HAT B biplicatas EF3H z 8t
d] Fob&e] g AEE Y Fofol5 & §r FAMstA WA
3 A7 A9 gtk o] A7 FHLE ALE Eidx
Hadie] ol Yehde FulF B biplicatad] FokolE
I gAETE RAG O, 2Z29 g2 48 EE¥Y
A& I Aoy, RIS FAHHe 9959 &
3o =99,

ZAHA oF 4w o] X (34°38'N, 127°47

q*\g_' ‘E"’sﬂl_ ]
E) 2R dotdiold. oo Rt Fo] of
190molL #Eo2 I3 glon, F- %L gteR

23 ot YRAsle e 2y 0~3¢)% 3t 2y
(1~20)7} 42 66% <+ 26% ATk AAEE 1:482 ¢
ghek Holt,

19939 19 497 254 S 747 A% (A, 159 cm) 9
gz (202cm)E BYoh A% gzrm de Az
(LLW)E Z+4 234 5983 1641 46%0] B +d
(MSL) o} 103 cm$} 144 cmol A3, B AZ (MLW) &
MSL okl 117 cmol Utk (OHA, 1993). wabr, Az
MLW $1&% A3 A#e 154 ~20410)1, bz
MLW oleiZg AAg Alde 1A~19A9H. A e
ANZ+e 4 174 3583 174] 55201 A (Fig. 1. 1€
49 BT 53 GBS 970 R27% A2, YHE Y
23 gttt 19 259 HE $£27 g8 7909 338
%A, 58 FHAYT

FolFE 124 7] $¢ (a2, 2 -2 -TE,
Wz, hx—zkz-9x) g Azt £4 1m HE
29 2353 A%, T uigvbl A A W Fch
ANage A2g 177 (971 x133), iz 10871 (9%
128)2 2% 225k 2elg W E (%, 30cmX12
cm; BE, 03 mm)Z A P 20mE F 1m/s
£52 F99 (Suh et al, 1995). A& wt7tE A3
& g YEJ 38 Yo} WE Pulge) B Fix
2 Ak 47N 10cm &9l AS 1em HAFE0] B9
A Qo] MEE Y HAkgo] B & oF 1em7tA I
A7), ol W& Bfs} HEL T YE Aoz
Eoiztt, o] 3L E&A FARY. FRM FE
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Fig. 1. Tide height of Pangjukpo over the neap (A)
and spring (@) tide cycles on 4 and 25 Ja-
nuary 1993, respectively (from OHA, 1993).

T FE AAse ¥#98, 2HEZ BEE YEo E9
A HEE gyt gty 13 JFuEH L9 6m?
(03mX20m)%  0.72 m® (0.12 mX0.3 mX 20 m)°) Y},
ol-g3 Frlfe UYEE 1m’Y wEls (vlel/md)E
et RolFE Fol He WA 5% F4 2T
dog I},

A Ao A Given (1970)3 Gnewuch (1973)¢] Fu}l&
AT 2R wa)l ¢AS U usleE Ao
BAGAE ged 5L odgy 2 1D A% (na-
ture) YA EFFo] ¢4 waaly 8¢ ko) Lol
w7t Qo A2 §go] wel gtk 2) W A% (matu-
ring) $A: FEAS F2& vwF Yo} Badgo] ¢
g F8 2golth ¢HE A7 gl 3) A%
FA: BAY A2ZEZo] ¢Ad B, 4) WS
A FEFLY F20) v Fo wHo| TG A2&
2o gu, BAe Frd Yol gitt. 5) uld: FAE
25 QAT 23 43L& gtk 6) B A5FAT)
A 23 AL gtk o] AT AdE A& ¢-F
Ao melert 4o mAds AAES it g 4

F7 AA=Z o,



EAE Yol Ale 205 Bodotria biplicata & 230 AEE 41

Table 1. Total catch of Bodotria biplicata collected at the three sites, the surface and bottom of 1m water
depth and water’s edge, over the neap and spring tide cycles. Values in parentheses indicate percen-
tage

Site Neap tide Spring tide
Surface 26 (06 14 (05)
Edge 881 (19.3) 63 (24)
Bottom 3649 (80.) 2566 (97.1)
Total 4,556_(100.0) 2,643 (100.0)
60 T 60 :
Manca 3 :. Manca :.§
=651 S! -
40 - " 5; 40 - 53
20 - 207 ;
O T e 15 1o 77_;'15 18 20 21 22 23 24 O 12 13 14 15 16 17 8 18 20 21 22
40 . 40 .
Juvenile E Juvenile E
= n=1794 : < n=1087 :
L2 { : £
) : oy
= ] c
) E S
8 %792 13 14 15 16 1718 19 20 21 22 23 24 g°' 11 12 18 14 15 16 17
i 40 ; 1= 40
Aduit male H Adult male
n=444 ' n=381
20 ; 20
© 7742 13 14 15 16 17,18 19 20 21 22 23 24 7717 12 18 14 15 16 17
40 ¥ 40
Adult female H Adult female
n=760 ; n=672
20 : 20
T 12 13 14 15 16 17 18 19 20 21 22 28 24 0 T 12 13 14 15 16 17 18 19 20 21 22
Time of day (h) Time of day (h)
Fig. 2. Frequency (%) of Bodotria biplicata collec- Fig. 3. Frequency (%) of Bodotria biplicata collec-

ted at the bottom of 1m depth over the
neap tide cycle.

Z ot

1. ME HE

19939 19 4% (&3)F 259 (W 2)o] E4: WEX
oA e FulFe 25 7208vHQet o] FHEH o)A
Diastylidae#oll 43 9nh2] & wj 2 Yol A] 71990} 2] =
55 Bodotriidae® 2 Bodotria biplicata ]2 229 o)
Zu Z+Zh 4556912 9 2,643 & Aokl Aze gz
o ZZh 1339} 1234 AAFQernz 13 HHEe 3500}
219 2207kl ok wetA Az d A el i
Boh o 168 o B4tk Aol 4XEE HFo] BY

ted at the bottom of 1 m depth over the sp-
ring tide cycle,

ol AA A AF A vElest A e v &L
A2z dzd 47 803% 9 97.1% Gtk olo ws), ¥
ZoMe 229 g2y 2% 40ute)del F3)R) i)
Az (26vHe])7 dlZzd (14vte) R, aElm ofgt
(28v}e))e] 3 (120t2]) Bt Bske} (Table 1.

Wz AZE (174 428) 3 A= Al (174 358) 0] H)
P9 229 (Fig. D, F3 63] A7k 1213018 &
BT okl 73] AFHAA 2436t E ZA3ke) (Table
28} Fig. 2). 3% okt 7L 247 202029 3481}
Y2, vlEFe AE>ugr>ES ofgkel FR 17
w o 2otk dzde 32AZ (164 462)F e



42 AAH - 797

Table 2. Hourly abundances (% of total catch) in each developmental stage of Bodotria biplicata collected
at the bottom of 1 m depth over the neap tide cycle. Gothic numbers indicate values >25%; +, >5

%; —, N0 cumacean

Total Adult

Hour catch Female Male Juvenile Manca
12 400 29.5 100 56.5 +
13 412 30.1 146 52.4 +
14 316 37.3 139 46.8 +
15 81 35.8 25.9 38.3 -
16 4 100.0 - - -
17 0 - - - -
18 2 100.0 - - -
19 6 50.0 - 50.0 -
20 57 29.8 14.0 56.1 -
21 416 202 10.1 67.3 +
22 588 12.2 15.0 60.5 12.2
23 992 145 9.7 395 36.3
24 375 12.0 12.0 29.3 46.7

Table 3. Hourly abundances (% of total catch) in each developmental stage of Bodotria biplicata collected
at the bottom of 1m depth over the spring tide cycle. Gothic numbers indicate values >25%; +,

>5%; —, no cumacean
Total Adult .

Hour catch Female Male Juvenle Manca
1 0 - - - -
12 0 - - - -
13 0 - - - -
14 13 76.9 77 154 -
15 312 237 135 59.6 +
16 908 25.1 16.3 33.0 25.6
17 864 245 14.8 347 259
18 442 29.9 12.7 55.2 +
19 21 66.7 14.3 19.0 -
20 4 25.0 50.0 25.0 -
21 1 - 100.0 - -
22 1 100.0 - - -

A ZH (174 558)0] 1AZE o] ol Fof XE HE
F YA RN LS FAHE F EXYES W%d
o]t (Fig. 3). £%9 tzd MLW & A #FL B
biplicata’e 27t 150vte) 9 eutalz AA AR oL
oF 4% 9 02%E AAZ T (Table 29 3). 2YEE o]
2o MLW olgiZo) Al 23y £02 AR
XH%]*” of w2} W= B biplicata®] T EEE Fig
4] Vel AxdE MLW $) 20cm ¥27HA 3~6
otal/m?7t Ax Jug % 56mHe]/m?s MLW ok 77 cm
(LLW o}g 90cm) Fo1AM et AT Anded
Bd 10em 42 Folle 21vtE/me2 At ol E3Th

tzds MLW ol&l 0~50cm #2o 19tel/m? A =7}
velgds MLW ol 70em F-HH EE7F FoiA Y]
AlZa] A, MLW oF2 115cm (LLW o}l 88 cm) §oll
A sgutEl/m?E WEsF JH =%t aFY EXSAo
Ol &g R} &olel,

2. HycHY Bx

Aot A & B biplicatas EF 62157t I
o (Table 1). AGAEZ AHBH o] gA7 A4 9
456% < 28317H 2 7HF BokaL, T AAR HA 9
363% <1 22577k} AL (%A, 1432vh8]; 7, 8257He)),
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Fig. 4. Density of Bodotria biplicata in relation to
the depth below mean sea level (MSL). Data
were pooled regardless of time of the collec-
tion over the neap (A) and spring (@) tide
cycles. The levels of lower fow water (LLW)
of the neap and spring tide cycles were 103
cm and 144 cm below MSL, respectively.
The level of mean low water (MLW) is 117
c¢m below MSL.

WAL 181% Q) 1,1277H2 Atk (Fig. 29 3). #14A
o WAL ZEol A ARG L RAX FATH
Az MLW 924 2 150vte] 7A&dolA 4A <%
nAAE 47 g4nie e et 9, AA HAY oA
AQA AA s H&Le 27 37% 9 23% 2 AT} v
AR 23 gk AT 95544 MLW of& 50
emBET B Fd 2xo 2zx9 A FE 29
MLW ol&l 86 cmolAlE B7ta-Ao] AR Y 467% = 7t
& %9tth (Table 2). 124 MLW $1ZdX < BF 67}
25 Zged AA S w7 242 sekel ¢ ekl gk
(Table 3). TG L MLW o} 115em®B T @& £
By3d 2z 2249 up@3A g A7) 73 ¢
Fo] 2EH thgo] u[AA} WA oA

2k

a

HIAES AF APsH gAY 279 AF
B BEGF 5& Yolim AR EE Bdfop BTk F
nEE TR meE 2y 42 WEL VA EFLeE
27 &o 23 UL (Hale, 1943), BEF W&o &
A& 1emE ¢e 2o 2o} 2} (Gnewuch and Cro-
ker, 1973). ©] A7ojA dd YEZ £ AT P4
oA 38 wrEAHAT A5 WoASFIL 02~442%

YAz 30% o3t EES AT Ao vER}A,
Futd A gzro]l vl g Y ANLHE 3
AP B, of e YEZ HAT v g5V}
A& ert A AAd  4FE Foh Omori and
Ikeda (1984) & MEE 1 m/s AEE FU4H BEIIE
g o APsee Y& AFY 5% FEE e o]
A% A Fd1 Yot B. biplicata WIAAG DA
Aol YA Zo| 7 042 mm9} 03l mmA 22, HF
Ao AFe F2a71e 474 032 mme 0.23 mmolth
o] AT 03mm FEL AgHonzE WHAL
AAEG A ARHRAE F Atk

A DRPEE St HES A3t FopolF S 3
A e A% FRFFEL AY U dFY FololF
& GARRTE olFsls ¥ w$ Fo3ith kR Fol
o5& A WA A5 2L $HolE Fob £
3 9E-4%d wZ £FHCE FHoE FHIF
o2 Ykt FulFy Fof £Holge F diA YA
U 1 o) FYAe 3 SAUAS 457, 28 AF
o] wat 2A ¥t (Macquart-Moulin, 1991). Dimor-
phostylis asiaticas TR AAT ofte] BFAA 242
t} (Akiyama and Yoshida, 1990; Akiyama, 1995). 22| 2
Gamo (1964)$} Kang (1994)2 B. biplicatad ©FZto] X
Zo| A W o] &3t e Aol EFHF A

Az opzte) Fe wiglyvl FHRG 179 o B9k
t} (Table 2). FuiE AM-2HAEE 37 wjEd
AR vt 5o Fob A AFHE HA Fo} AFFA
o] olot dr} AT 124 F7) TN L A=
(HLW) &+ 22 Az (LLW)7F 47 1249 247 529
UeE 32 (unequal) BHEFZSA (Fig D okt A
AFAel FtR 4y g7y AR5 o2 2
w7t aA "k (Fig 4). WetA Fof AEF A& @
£38) Fof ARTOZ B otk ol EAE AT
W 20N #2 B biplicata 407+l E AR vHRFY 0.
6% HAZHE ¢ F& FolojA Holx Az
Fof Aol FHaA AW AoE b Essink
et al (1989)& ANA a7 MALY % 006% He
AEFS 124F7) F¢ E2AA AF3LA, B3
Jee AEEe g AAT 4F A% Jehddd
M QLT AA 7@ Aoz Bt o] AF
off A Z3h Axo] AEXEE B biplicata WA Lo
1280 A& ool HEd wezE o] yIie
g olgd PF& AN dAFHR Fvhw AALe
g £22 Z A g, 21 FFo Heg ot
e FYolfdxE 98 Aojng FuiFe AAFY
A BGoFY Yol2E ojf2 Aol
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229 2y wgrtl A 44 A wR49] 193%
%} 24% 2 AZYY (Table 1). % B biplicata’t LE
3 BEd ujg} o)FITH Fito] Al 2w ninivle]
A o gol ZEol gt A AAe wigE 2271
zuydg 2o, 23ug z8d FuF B biplicate
t U9EH 480 net FEHOE o FEA % X3
o B EEA FsA dAREEE st Z3td ol
Y5 & RSt) FUF Iphinde trispinosa®t Pseudo-
cuma longicornis (Corey, 1970b), 12 2 Mancocuma stel-
lifera (Gnewuch and Croker, 1973)°1 M= &z},

FulFel B¥o) 4 F 29 FAUN? B2y
et Al U2 FEEAY TRy E¥E 422V
9 #A 7} Zoh (Watkin, 1942). ©]5ol = Corey (1970a)
€ =A% 5e 55 220 Foige £¥o] 9
&g 2oz Yo gAA) ¢ gl EE7 AGEHE 9
FE, Wieser (1956) FuhF7h A 7lel] st3of 44
HF5& vpRolA YAELS FolAH YAVt UF 29
EEL AA dojh f80] ¥ YATIE Zo} o}F
37] W Fol2tx o} Gnewuch and Croker (1973)€ M.
stellifera’t WYFZ7F Yepde Z3pddA HLWS
LLWo| 230 utiZgd fFoz oFddz o
o] A7 B. biplicatad EE7} Z3H F4FH -]
e Aoz vgyd. 4AA7L v ge 29471
E2XE Adde S8d ofgd F5 udFzd g=
HLWHE.T} LLWe] 250 BEX¥de= A 2o Fig 4 &
z9} 2 B. biplicata®] FEXE Yepln o] F9
22X F40] 2o e AL FHEA BRAFH &
z9 gzd Judwrt yehd F4& MSLE 71€2 2
&9 ztzk MSL o} 92 cem®} 132cmZ 40cm AVt A
7179 LLWE 71#22 31H LLW of&] ¢ 90 cmE 2
F 2 LLW 42 957)4) wet W3l22 B bip-
licata’s 27 #7182 wpvpE 3} 45 S ol5drh £t
aggd o] F9 o]FAY AT AAES ZAH
GYE wg Aol

o) AFNM B biplicata =X 3FAANE AT F @
AA AnT s} depd 4 ofio A WErt Foj=
£ Ago] thzo) Hld 2z FA Jebstc (Fig 4).
AZW BXFA] GolAHA tFEEY F& FolA
22 AAE 27§ golied 229 A8 E o] &
Hol d £& A 2o, Az WFEXAX B biplicata
AAZe BELEE avte/m’2 ASPc) ok £
FHHe E¥SFA Z (13m)F BAE (1:48) 9 23
o Zo) (190mE 78 & Jded I #e 11,856 m?
At HEUEg PEUAS 4H AT 2718 ARY

T97%

F otk ALE WS ¥ Ae B, biplicata NATE 48
x10°mbel 2 Bgtdh, ey, MSL obel 203 cmE ok A&
FE o] Fo] FEIFAT AP 4 glo] EEFA
A #7] g Zo o] FAFZE AR wr},

Gnewuch and Croker (1973)5 M. stellifera W13 A9}
DA o]l o AARD 1~2m © A& X £X
ot ok olH g 4ol AL B biplicatal A
Ebsth (Table 29} 3). 224 Fud=s} yehde #4
oA o] gA g} ghrtfA o] £ HEE B¥E HA
E OBt} 30~70cm AT & Eo vdebch o ZA
o} gA ek WAl AR AL X piFE RS
2oled & 55 5 A 2 Holg £47 3
3 5 AEA 894 A4 ARE ALY, EA4 &
Az BEFAL gl AL dolg e Fg

FURAAL Folt © 7198 Rolth
2 o

Fu}$ Bodotria biplicata®l 23} AR EE AL
zsicte] Ao A AT 19939 19 2Z9 df
2z £4 1md ¥33 A%, 28T vgirlA Fut
F2 124F7] 59 & A7vid Ao yEZ 33 ¥E
ARG (A gF=250). Z3AA 714 $4T B
biplicata’s AFANAN PE7} 7H4 =% FFoMe A
A BEF & 06%7F AJHJG. 429 7 Y
Yzuug 23 =23dh A3 YEFL 230 F4Y
FEg otk UE Wile FobFrvg YE-4Exg
za £A% o #do YAL RAPIT) Fof £7
o] 2o =gE A gty Az 29 2F B biplicala
AAZL ¥ AZ (LLW) o & 0em He FolA
227t 7wtk 2YBR o] £& 25 FUIZ
Z3 ug£o 2 $HYo|Fie %3tk B biplicata’t &
g 2utge o)Fate $59 AP 2sete) 7]
&7)9b zate] et @ed Zoloh AATH GAER
E3xopo] Gtn mAA 9 BlRAol AR A
Zo] BEF} o)7L Holg EH FHRAE Eole
g 7198 R 2,

Al Ab

A4 AAH AR AL 24F FBANA 24
U oked o £E $5F W AHA FA 4
A99 F 24 BAsgU,
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