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Change in Species Composition of Shallow Water Fish in Malipo Beach after Hebei Spirit Oil Spill off
Taean by Jung Hun Lee, Soon Yeol Kwon, Ji Min Hong, Hak Bin Hwang and Tae Won Lee* (Department of

Oceanography, Chungnam National University, Daejeon 305-764, Korea)

ABSTRACT Change in fish species composition after the Hebei Spirit oil spill in December 2007 off
Taean were determined by analysis of samples collected in Mailpo beach, 10 km south from the oil spill
site and polluted by the crude oil. Fish samples were collected by a beach seine in the shallow water
at Malipo beach during the low tide of the new moon from February 2008 to December 2009. Five seine
hauls were made during the day and the night in each sampling time. Monthly day and night samples
did not show the significant differences in species composition. A total of 21 species, 1,032 individuals
and 6,544 g of fish were collected in 2008, and 31 species, 4,206 individuals and 35,659 g of fish in
2009. The species collected were composed of the small-sized fish or juveniles. Abundant fishes were
the resident species in coastal water, and the migrants were low in abundance. Among the fish
occurred, Chelon haematochelius, Sebastes schlegelii, Takifugu niphobles and Pleuronectes yoko-
hamae were predominated in abundance of both years. Monthly fish abundance and species diversity
in 2008 were significantly lower than those in 2009. A few number of resident fish were collected from
February to June 2008 showing the lowest in May 2008, and fish abundance increased from July 2008.
The number of species and abundance of fish in 2009 were increased in spring as the temperature
raised, showed a peak in summer and decreased in autumn. This monthly variation in fish species
composition and abundance was similar to those in the non-polluted water in other temperate waters.
Low fish abundance during several months after oil spill was considered to be related to the residual
oil in the water and habitat disturbance due to oil cleaning activity in the beach. Monthly fish species
compositions after September 2008 were similar to those of 2009 suggested that the impact on the
shallow water fish by the oil residuals was not too significant at least to the fish species composition

after September 2008.
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Fig. 1. Map showing the sampling site by beach seine in Malipo
beach.
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Fig. 2. Monthly variation in water temperature and salinity in Malipo beach in 2008 and 2009.
Table 1. Mann-Whitney U test to compare the species composition of fish collected during the day and night time
Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Total
2008 z —0.586 -0.512 0 0.720 0.606 0 -1.112 0.217 1.441 0.092  0.725
p 0.558 0.608 1 0.472 0.544 1 0.266 0.828 0.150 0927  0.469
2009 z 0 —0.155 -1.173 —0.956 0.540 —0.066 0249 —1.537 -1399 -0397 0.197
p 1 0.877 0.241 0.339 0.589 0.947 0.804 0.124 0.162 0.691  0.844




Table 2. Comparison of mean number of individuals and mean bio-
mass of fish collected by 5 beach seine hauls with the net sizes of 10
m and 20 m in August 2009. The catch by the 10 m-net (C,, ,,) were
doubled to standardize the hauled area with the catch by the 20 m-net

(CZO m)

No. of individuals Biomass (g)
Ciom™2 51.6+24.7 230+90.7
Cyom 86.3+43.4 530.7+324.0
t-value 0.17 0.06
£ 3k 103] o<l ARz A3

3. ME of7 FV|ofl wE S=Y Het

2009+ 8<dell Wivt 7hzk 53|14 A3 AkmelA 2] 10
m | lmkell A E A g=o} ATl 28 F3ted ARHA
o] ZA & F o] 20me] | lvke] A} FHE vl
SRt 2 A3} A ANA G2k QA o3 ApolE Bol
A kSket (Table 2, p>0.05). whebr] A=zt A4} 7252}
A el A e ARHEA o] =5 2008 YA el 25

i RLlETASois 3

4.

OpA

I Hs}

200830l = &= 213, 1,0327}2], 6,544.2 g2] o] 77} AA
=itk (Table 3). 338t o] F+= 7}5=o] (Chelon haematoche-
lius), 23| 8- (Sebastes schlegelii), Z1 o] (Konosirus puncta-
tus), ¥-Ad (Takifugu niphobles) -3} 72 ¥} o] 5 (semi-
pelagic fish), ¥X]|7}x}m| (Pleuronectes yokohamae), v}
(Synechogobius hasta), 37\ "5 (Favonigobius gymnauchen)
3} -8 xo]F (demersal fish), Wi ) o] (Sardinella zunasi) &}
o 554 oI5 frelolalon, A2 el FAE
)ik 2R EA A} 113 A% 245
3L, 7hgel7t 93], 23] &=} B4 o] 73], 2rirk50] 63
ik F MAGAME Thse], 238 271t
al7k 10070A] o] Zd3te] o] 3Fe] F AFNAFS]
75.5%E x}A8Fedt).

2ol 5% 28u}e], 5311 go] A=A oM, 7hei 7} §-
A3kt (Table 3). 393} 4Ll = F715:2 7hgo], 23] &
2}, A7 A7 skl om, 29 mlEte] A oF
%718kt (Fig. 3). 59l 3ube]ute] MA = o] A =¥
AA 717 F 7P A9lem, 6dell = AT [
TERE 3fFEo] 233 AlFtete AAFTTE Wolbdl
3, $A4F<l 7ol =B A o] Flske] A
ol wotxlom, o]2]3t A2 1047HA] A=A 1149
o] & o] vrolx|w] Z3Fpel A Fe] A FHA3HA
. 20081 A3l o F AAHFE AubH oz o] b A
Aol AL, o] 2 Aol B2 S Holon), 54

i
o

Iy

e ¥ o

o A g

o
o
e
e
Rl
kI
b
2
L)
Hel
2
=Olg
p=
3u
Ot
F
0z
|'U:
Tor
X
w

No. of species
-
o
:

log No. of individuals

log Biomass (g)
Q
\
[
o)

Diversity (H")

Month

Fig. 3. Monthly variation in number of species, number of individuals
(log N), biomass (log W) and species diversities of shallow water fish
collected by a beach seine in Malipo beach in 2008 and 2009. The
number of individuals and biomass collected by a beach seine (10 m
in length) in 2008 were doubled to standardized the hauled area to the
2009 data collected by the same type of net of 20 m in length. The
original data in the number of species were left as obtained by the 10
m-net in 2008 and by the 20 m-net in 2009.
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Table 5. Comparison of species compositions of surf-zone fish collected by a beach sein from Malipo beach in 2008 and 2009

Sampling time 2008 2009
Species N w N w

Sebastes schlegelii Z ¥ 2= 217 1353.6 1111 5897.9
Pleuronectes yokohamae EX] 7} AHu] 119 1220.4 860 6566.5
Hemiramphus sajori fuy 32 155.2 765 585.7
Chelon haematocheila 74 443 1336.4 331 1873.2
Takifugu niphobles B 34 257.2 238 1683.0
Paralichthys olivaceus | 10 117.0 217 10382.1
Hexagrammos otakii F =2 u) 16 153.7 112 694.1
Favonigobius gymnauchen Ed e 41 311.9 144 413.0
Repomucenus ornatipinnis Z ok 2 9.7 89 816.0
Repomucenus beniteguri ok 14 61.3 79 439.8
Synechogobius hasta Zu s 51 1008.8 60 1712.7
Repomucenus koreanus Z=oFe) 10 51.0 52 413.9
Acanthogobius flavimanus EAu= 4 62.4 50 507.8
Sardinella zunasi wll g o] 1 4.8 26 75.9
Konosirus punctatus A o] 30 167.0 17 69.8
Mugil cephalus 5 0] 1 77.1 2 522.0
Lateorabrax maculatus ] = 0] 1 13.4 2 335.7
Kareius bicoloratus Z7}A}m] 9 88.3
Conger myriaster E7}o] 8 24.0
Scomberomorus niphonius Ak=] 7 22.9
Sillago japonica ARz 5 70.6
Inegocia japonica 7 okl 4 8.9
Platycephalus indicus k)] 3 224.2
Thryssa kammalensis A4 3 11.2
Zebrias fasciatus A A Y 3 4.4
Engraulis japonicus = 3 2 9.6
Ilisha elongata F3] 2 2085.0
Pholis fangi 3w =2} 2 12.8
Cynoglossus joyneri A 1 6.7
Collichthys lucidus 37}t o) 1 33.6
Takifugu pseudommus NG FE 1 68.4
Acanthopagrus schlegeli A E 2 30.5
Trachidermus fasciatus A A o] 1 32
Pagrus major AR 1 17.9
Tridentiger trigonocephalus FEu= 2 131.7
Total 1032 6544.2 4206 35659.6
No. of species 21 31
Speciesdiversity (H') 1.84 2.22

d) wlsted, 20009 o= 34 ol F Az el Z7hate] 7~8
Qoll HNghe Woln 1 o) F i A 2o 3
o ol AWF Wste wyohFig 3). 3801= 7% 6%
o] AxEom] 3 Bef, FA ] Tppolr} Rpe
2|34k (Table 4). 2008415} &e) 4438 Z@Eo) A
kel 271el7] Aztslsich sYels SHEE ohizt
2, Aol A ol B ARHEA AR el 27}
spoieh 4ol FAER 23 B3t FA AL ARG
o] =7 Z7hskd T FA frolvh whak AR AH
A%k 14420 ) 2 AL 712 3 P Esk, 24 8]
& 250l AR 1750 ZHSAE T ¥ A
1o 947 ASHY 1096l FRE4T) 14Fo2
ot 2T ARFE Fastdnh 116l FAF57} 9
Foz 23 A= swlelz 27 Zasheleh

ZA7|ZE 5ot 39X 1249 Abe] F 35%-2] o Frt AA
Hlow, 1 7k 175e] F & 25l A=, g
T AAE TS FHNlEE Ha A7 AR AT
10u}2] w|Rkl FE-o|let (Table 5). F 3 A& ZF 2008+
o] Qe 22 Fale] 200997} e HAHA Foz 3
Abetol S o, A A HAG= 2008 el wBke] 2.1,
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Table 6. Paired t-test of the annual difference in monthly data (mean+ SD) in species compositions of surf-zone fish from Malipo beach. The
data obtained from March to December were used for the comparison. The number of individuals and biomass collected by a beach seine (size of
10 m) in 2008 were doubled to compare the 2009 data collected by the same type of net of 20 m in size
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Fig. 4. Cluster analysis of the species composition of shallow water fish in Malipo beach collected by a beach seine in 2008, based on Jaccard’s
index of similarity (left). Circles represent the monthly relative abundance (right).

2008 2009 Difference t-value p
No. of species 7.3£25 12.0+4.0 —4.7+£29 —5.18 0.0006
No. of individuals 200.8+171.6 420.6+425.8 —219.8+332.9 —2.09 0.0664
Biomass 1202.6+548.3 3566.0+£1974.5 —2363.3+£2337.7 —3.20 0.0109
Species diversity (H') 1.38+0.28 1.70+0.32 —0.32+0.40 —2.58 0.0299
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Fig. 5. Cluster analysis of the species composition of shallow water fish in Malipo beach collected by a beach seine in 2009, based on Jaccard’s
index of similarity (left). Circles represent the monthly relative abundance (right).
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Table 7. Eigen value, proportion and cumulative percent of the
principal components determined by principal component analysis of
species composition of fish collected by a beach seine from Malipo
beaches in 2008 and 2009

Component Eigen value proportion (%)  Cumulative (%)
I 3.44 24.6 24.6
1II 2.60 18.5 43.1
I 2.14 15.3 58.4
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Fig. 6. Scattered diagram of principal component scores of sampling
months on principal axes I and II by analysis of monthly species
composition of shallow water fish in Malipo beach collected by a
beach seine in 2008 and 2009.
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Fig. 7. Scattered diagram showing the first principal component
scores versus temperature and correlation coefficient (r).
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