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Seasonal species composition and cluster analysis of catches

by shrimp beam trawl in the Geum river estuary

Sun-Kil LEE, Moon-Seong CHOIL, Yeong-Il SEO' and Jae-Bong LEE™

Fisheries Resources and Environment Division, Southwest sea Fisheries Research Institute, NFRDI, Yousu 556-823, Korea
!Fisheries Resources Management Division, NFRDI, Busan 619-705, Korea
’Dokdo Fisheries Research Center, NFRDI, Pohang 719-119, Korea

Seasonal variations in species composition of catches were explored using seasonal samples caught by shrimp beam trawl
in the Geum river estuary in 2011. During the study period, total catches were collected 91 species as fish 47 species,
crustacean 28 species, mollusca 4 species, gastropoda 5 species, shellfish 3 species and others 4 species. The dominant
species were Exopalaemon carinicauda, Eriocheir leptognathus, Palaemon gravieri, Mugil cephalus, Acanthogobius hasta,
Cynoglossus joyneri, Pennahia argentata and Coilia nasus. The amount of species in spring and summer was higher than
in autumn. The diversity index (H') was 0.43~0.96, evenness index (EI) was 0.14~0.25, and richness index (RI) was
1.54~4.25. Using cluster analysis 91 species were divided into 4 groups. Group I appeared mainly in spring and summer.

Group II appeared only in summer. Group III appeared in winter and spring, and Group IV in spring and autumn.

Keywords: Geum river estuary, Dominant species, Diversity index(H'), Evenness index(EI), Richness index(RI), Cluster analysis.
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Fig. 1. Map showing the location of sampling area of the Geum river estuary.
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Fig. 2. Comparison of seasonal variation of water temperature (C) and salinity (psu) in the waters of the Geum river estuary.
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Table 1. Seasonal individuals, N(unit: ind./km’) and catch weight, W(unit: kg/km’) by shrimp beam trawl in the Geum river estuary. Using cluster
analysis all species divided into 4 groups

Winter Spring Summer Autumn Sum

Scientific name

English name

Group N w N W N w N w N w

Fish

Alaska sole

Belenger's jewfish
Black cow tongue
Brown croaker
Chaenogobius urotaenia
Chameleon goby
Chefoo thryssa

Cubed snailfish
Estuary tapertail anchovy
Fine spot goby

Fine spotted flounder
Flat fish

Grass puffer

Indian flathead
Jacopever rockfish
Japanese anchovy
Stripe goby
Javelinegoby
Konoshiro gizzard shad
Korean spined bittering
Large scaled grinner
Many banded sole
Nvssa adeire

Pacific saury

Pinkgray goby
Pointhead flounder
Pomfret

Red eel goby

Red tongue sole
Mullet

Green eel goby
Roughskin sculpin

Sea raven

Slipmouth

Spoted goby

Striped mullet
Tanaka's snaifish
Tidepool gunnel
Tongue sole

Two striped goby
White croaker

White edged rockfish
White spotted conger
Yellow croaker

Oriental goby

Pleuronectes yokohamae
Johnius grypotus
Paraplagusia japonica
Miichthys miiuy
Chaenogobius urotaenia
Tridentiger trigonocephalus
Thryssa kammalensis
Liparis tessellatus

Coilia nasus
Chaeturichthys stigmatias
Pleuronichthys cornutus
Paralichthys olivaceus
Takifugu niphobles
Platycephalus indicus
Sebastes schlegeli
Engraulis japonicus
Acantrogobiusflavimanus
Acanthogobius hasta
Konosirus punctatus
Acanthorhodeus gracilis
Saurida undosquamis
Zebrias fasciatus

Thryssa adelae
Cololabissaira
Amblychaeturichthys hexanema
Cleisthenes pinetorum
Pampus echinogaster
Ctenotrypauchen microcephalus
Cynoglossus joyneri
Chelon haematocheilus
Odontamblyopus rubicundus
Trachidermus fasciatus
Hemitripterus villosus
Leiognathus nuchalis
Acentrogobius pellidebilis
Squalidus gracilis majimae
Mugil cephalus

Liparis tanakai

Pholis nebulosa
Cynoglosus semilaevis
Tridentiger barbatus
Pennahia argentata
Sebastes taczanowskii
Conger myriaster
Larimichthys polyactis
Acanthogobius flavimanus

Repomucenus koreannus

IV /N
I/ A
mr/J
/A
m/J
mr/J
n/H
1/ K
I/ A
1/B
/A
nm/H
1/ K
I/ A
mr/J
I / K
IV /N
1/C
1/B
n/H
mr/J
nm/H
I / K
mr/J
1/¢C
IV/N
1/¢C
I/C
/A
1/B
1/B
m /L
IV/N
m /L
IV/N
n/H
/A
IV/N
IV/N
1/B
m/J
n/H
1/ K
IV /N
n/H
I/C
nm/H

50
927

19472

90

76 1
2,041 13
48 1
2912 6
733 2
167 14
10,810 190
168 1
38 1

48 1

38 1

Y] 7
13,704 1,340
5,401 306
270 35
145 1
35 2

48 1
10,851 217
747 615
20660 1,094
559 3
64 1
788 425
Y] 2
313 46
1,021 9
1,143 54
37 2
284 8

158 3
1465 28
52 1
4349 139
727 8
52 1
) 1
389 6
7315 195
170 11
100 10
57 1
35 2
787 3
105 1
9272 317
79 46
10,598 390
2 1
1,097 579
13 2

14 2

21 3
242 2

1 1

37

149
129
37
11178
587

96
90
35

2,293

452

32

286
25,468
212
9%
407

32

1

1
1,429
13

78

20

1,163
139

47

113
2,199

4377
195
733

52
217

16,222

959
9%
82
48

427

191

129

35,793

6,158

100

270
57
9%
9%

470
35

822

153

22,466
826

31,710

45
32
559
350
2

46,825
212
132
733

1111

1,143
69
21

526

3421

613
661
1,504

12,401
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Table 1. Continued

Winter Spring Summer Autumn Sum
English name Scientific name Group N W N w N w N w N W
Crustacea
Chinese ditch prawn Palaemon gravieri 1/C 58 1 103,517 198 6,533 5 45 1 110,153 203
Flatnose shrimp Latreutes laminirostris /M 200 1 3,739 1 - - - - 3,939 1
Chinese white shrimp Fenneropenaeus chinensis I/ H - - - - 112 3 - - 112 3
Forceps snapping shrimp  Alpheus digitalis /M 39 1 285 1 - - - - 324 1
Hakodate sand shrimp Crangon hakodatei 1/B - - 9,809 9 6,296 2 7,073 7 23,178 18
Japanese sand shrimp Crangon affinis /K 671 1 - - - - - - 671 1
Japanese snapping shrimp Alpheus japonicus 1/B - - 652 1 114 1 4 1 830 1
Lesser glass shrimp Leptochela gracilis I/ J - - 478 1 - - - - 478 1
Migrant prawn Palaemon macrodactylus /A 777 1 21,383 22 29,908 28 4,169 4 49,237 55
Ridgetail prawn Exopalaemon carinicauda 1/C 160,346 481 24,089 61 208,619 325 31942 275 424,996 1,142
Shiba shrimp Metapenaeus joyneri 1/ A - - 7,588 36 4,958 7 - - 12,546 43
Smooth shell shrimp Parapenaeopsis tenella m/J - - 616 1 - - - - 616 1
Southern rough shrimp Trachysalambria curvirostris 1/E - - 1,047 2 53 1 - - 1,100 2
Teppo snapping shrimp Alpheus brevicristatus 1/ J - - 42 1 - - - - 2 1
Palaemon tenuidactylus IV /N - - 432 1 - - 823 1 1,255 1
Chinese mitten crab Eriocheir sinensis 1/E - - 337 28 8,001 26 - - 8,338 54
Hairy goneplacid crab Carcinoplax vestita I/ H - - - - 788 1 - - 788 1
Japanese ghost crab Macrophthalmus japonicus 1/D 396 1 - - 103 1 - - 499 1
Japanese swimming crab  Charybdis japonica 1/B - - 2,806 105 392 10 200 15 3,398 130
Pea pebble crab Philyra pisum I/ J 706 3 210 1 - - 67 1 983 4
Soldier swimming crab Charybdis miles 1/E - - - - 316 11 45 1 365 45
Swimming crab Portunus trituberculatus 1/C - - 11,976 157 12,464 259 939 20 25379 436
Three-spined shore crab  Helice tridens I/ H - - - - 277 1 - - 277 1
Two spot swimming crab Charybdis bimaculata m/J 100 1 588 1 - - - - 688 1
Eriocheir leptognathus I/ A 43,081 136 140,397 537 129,055 604 17,151 162 329,684 1,439
Tritodynamia rathbuni 1/ J - - 42 1 - - - - 42 1
Japanese mantis shrimp Oratosquilla oratoria 1/ A 400 11 1,125 32 3,931 9 7,160 170 12,616 222
Japanese mud shrimp Upogebiamajor /7 800 1 - - - - - - 800 1
Mollusca
Golden cuttlefish Sepia esculenta m/L - - 35 28 56 1 - - 91 28
Japanese squid Loligo japonica m/L - - 1,592 2 - - - - 1,592 2
Madokai Loligo beka IvV/O - - 277 3 - - 2,178 6 2,455 9
Webfoot octopus Octopus ocellatus Gray v/0 - - - - - - 32 1 32 1
Gastropoda
Phalium flammiferum Phalium flammiferum I/ 1 - - - - 53 2 - - 53 2
Purple whelk Rapana venosa v/0 - - - - - - 71 3 71 3
Real bladder moon snail  Glossaulax didyma didyma m/L - - 64 1 - - - - 4 1
Spiny turban shell Batillus cornutus m/1 - - - - 53 4 - - 53 4
Varicinassa varicifera m/1 - - - - 211 1 - - 211 1
Shellfish
Blue mussel Mpytilus edulis Linnaeus m/1 - - - - 105 1 - - 105 1
Potamocorbula ustulata ustulata m/1 - - - - 583 2 - - 583 2
Philine argentata m/ C - - 872 1 - - - - 872 1
Others
Bidentate sea cucumber Protankyra bidentata m/J 50 4 - - - - - - 50 4
Japanese sidegill slug Pleurobranchea japonica Thiele 1V / O - - - - - - 32 2 32 2
Sea anemone Anthopleura stella n/1 - - - - 316 2 - - 316 2
Tubercled sea anemone Hormathia andersoni Haddon /1 - - - - 105 4 - - 105 4
Total 231,854 2,204 407,231 5649 450,873 3,854 113,99 3,614 1,203,954 15,321
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Fig. 3. Seasonal variations of major dominant species of fishes by shrimp beam trawl in the waters of the Geum river estuary.
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Fig. 4. Seasonal variations of major dominant species of crustacea by shrimp beam trawl in the waters of the Geum river estuary.

tho-o ZE (Acanthogobius hasta) 36,167 inds./km®
(21%), ZHAT (Cynoglossus joyneri) 11,840 inds./km’
(11%), 7NA&7A (Odontamblyopus rubicundus) 11,401
inds./km® (11%), -$-©] (Coilia nasus) 5,624 inds./km’

(%) o2 YeEhY ol A ZiAla=2) oF 92%5 A

Aletelel. ofdEwF Al ol (M. cephalus)7} 3,709
kg/km? (32%)= 7F4 woral, Z9W% (4. hasta) 3,421
kg/km? (30%), NAA (O. rubicundus) 1,505 kg/km?
(13%), Z-AT (C. joyneri) 612 kg/km?® (5%)& e
o5 == of 80%E AAISHIE 1= o et
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sto] ZWAlae H S ARSI 54 SEollA
1= 727 5 WA (Exopalaemon carinicauda)”}
426,411 inds./km> (42%)7} 714 wWokal, o713
(Eriocheir leptognathus) 334,687 inds./km® (33%), “Le}
YA~ (Palaemon gravieri, 30.3%) 108,629 inds./km’
(11%), FH-2=ZFNS- (Palaemon macrodactylus) 58,054
inds./km?® (6%), ZA|(Portunus trituberculatus) 24,405
inds./km® (2%) =02 et WA 7o oF 94%
2 st o|EFF Al A w0 Uekge
L 27)9] FFo] 436 kg/km® (12%) 0.5 39]5 2125}
AT} (Table 1).

B SErelol A 2ARE olEE F RS 2]
L olszol U2hR] AW SHES TR, off
o] A%, A=ol= ol (M. cephalus, 80.4%), ===
(A. hasta, 14.8%), -2-°] (C. nasus, 3.8%)7} Lo =2
LEREAL, Eoll= A (O. rubicundus, 29.7%), &=
5 (A hasta, 19.3%), ZA (C. joyneri, 14.7%), $-°
(C. nasus, 12.9%)% 11, o]5o|= HIXZ] (Pennahia
argentata, 26.9%), W2~71 (O. rubicundus, 16.3%), Z+A]
o) (C joyneri, 142%), +2AWSE  (Acanthogobius
flavimanus, 12.9%), =Y% (4. hasta, 11.2%), 2-°] (C.
nasus, 6.7%)GoH, 7lSo= %0 (M. cephalus,
60.6%), E=YE (4. hasta, 26.6%), ZA (C. joyneri,
5.5%)7F S-Alsklet (Fig. 3). 729 45, A&oll=
UM~ (E.  carinicauda, 772%), Z7  (Eriocheir
sinensis, 20.8%)7} -5}, Ho= of7|xA (E
leptognathus, 43.2%), 1EFR|A- (P. gravieri, 30.3%),
o o)== WAL (E. carinicauda, 50.6%), °}7|3HA (E.
leptognathus, 31.3%), 18|31l 7}2ol+= WA (E
carinicauda, 45.8%), oN713A (E. leptognathus, 24.6%),
N7VA (Oratosquilla oratoria, 10.3%), TFFEAEAS-
(Crangon hakodatei, 10.2%)7} 212} -85} t} (Fig. 4).
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27k B0 A o]ElE 4ol (M. cephalus)y= 474
L

g A 29 Ay (Fig.
HO)= 6.7~71.3 cm (B4 159
cm)E ZL2 7)o} 47 A7} EEo|glal, B Zo)
O] A1 W9)= 13.5~53.5 cm (Haf 35.5 cm)E 7|4
= Ao ot Aol HEsiiIth ofE sold]
A HY= 22.1~49.4 cm (B 383 cm)Qil, 7+

Zolo] A M= 6.7~49.5 cm (B 14.1 cm)= 7
i} v AR 252 Ay A7 SRkl Aol
o]3)w ZE (4. hasta)?] A H9= 14.0~50.0 cm
(F+ 30.1 cm)$lal, Eofli= 20.0~47.2 cm (B 33.0
cm), o]2oll= 7.7~30.5 cm (FF 15.1 cm)E 4% =
o] Z85l9al, 7ol 16.5~43.7 cm (4t 29.5
cm)E THA] 5 FYEo] dsint A 8ol (C
nasus)] A7 He+= 15.0~33.4 cm (FHafF 25.9 cm)$
i, wofli= 10.0~38.5 cm (Hut 17.9 cm), o5ol=
15.7~33.6 cm (- 23.4 cm), 7} 25.3~29.0 cm
(Fat 27.1 em)QAck. AU A Agoll= A =
Ak Utk 5 AT (C. joyneri)®] A W 9l=
7.8~25.0 cm (H+t 154 cm)al, o]2o]= 12.0~26.1
cm (H4t 18.4 cm), 7F&o)= 8.7~23.0 cm (H+t 16.5
cm)$ct (Fig. 5).

2 FollA 7HE wol of=lsl AL dWAS- (E
carinicauda)®] FG47 HE= 8.9~212 mm (H+t
152 mm)Qal, o= 11.0~22.6 mm (H++ 17.0 mm),
g0l 6.1~225 mm (Hut 122 mm), 7REol=
7.6~28.8 mm (B4 153 mm)grh AL of713A (E
leptognathus)®] Tg41%= H9l= 10.3~27.2 mm (H+t
18.2 mm)¢lal, Eo= 10.8~28.4 mm (B4 18.4 mm),
olEZoli= 92~27.5 mm (Hit 195 mm), 7}&of=
10.9~28.9 mm (B<F 20.6 mm)UT}. 224 (P. tritubercu-
latus)©] 75~ ALoll= a8 WAEA] ¢t 5 27
o] FE7 M= 19.7~129.6 mm (Ht 51.9 mm)Y)
a1, ofFolli= 7.3~78.3 mm (F+F 144 mm), 7RSOl
18.6~83.2 mm (H+t 53.1 mm)ic} (Fig. 6).
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A EER 5 olF b e
(indkm)ofe] PARRE] 24 & S
(RI, Richness Index)+= of 4.2582 7} =Qka1, o
3.98, 7FS 3.0 £00]91T1, ALo= 1548 7}RF U
ehgeh o) FHEe} Ao T HES ek
= AHxQl £ t}eFAdA|4 (H, Shannon Index)E AbH K
W, 3 7] AJg= gho] HISssHAl vl 242 0,963
0915 e, of5of 0.82, 18]l A-&of 0430
A= ghol 7P W9tk o= Al (EL, Evenness
Index)= Aol 0.14% 7P S0k, 45, o &, 7R W
= H|S8E e o s 717 0.24, 0.21, 0259} (Fig. 7).
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Fig. 5. Length frequency distribution of major dominant fishes (a: Mugil cephalus, b: Acanthogobius hasta, c: Coilia nasus, d: Cynoglossus joyneri)
by shrimp beam trawl in the Geum river estuary.
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Fig. 6. Length frequency distribution of major dominant Crustacea (a: Exopalaemin carinicanda, b: Eriocheir leptognathus, c: Potrunus trituberculatus)

by shrimp beam trawl in the Geum river estuary.
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