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A study on the variation of the Korean marine ecosystem through
biodiversity attributes
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In the last five decades, there has been a consistent decline in the total catch of fisheries in the Korean jurisdiction since
the peak in 1986. The decline in catch slowed and slightly rebounded in the 2000s, but changed back to a decline in
the 2010s. As indicators that can identify changes in the marine ecosystem, trophic level (TL), biodiversity index (H'),
and the ratio between pelagic fish and demersal fish (P/D) were analyzed by each local marine ecosystem. There were
some different changes in each local marine ecosystem, but the mean TL and H' decreased and P/D increased in general
in Korean waters. Demersal fish, which were dominant in the 1970s and 1980s, declined, and small pelagic fish and
cephalopods have dominantly changed since the 1990s. However, these changes are not simple, and they are fluctuating
in complex ways relating to each marine ecosystem and the timing. It is believed that changes in marine ecosystems in
Korean waters are likely caused by a combination of fisheries and climate change. The ecosystem indicators reflected a

change in the total catch, a sharp drop in catch of demersal fish, and increasing catch of pelagic fish since the mid-1980s.
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Table 1. Mean trophic levels by groups in Korean marine ecosystems

Group Overall East Sea South Sea West Sea
Large pelagics 4.01 3.65 4.19 4.20
Small sharks 3.73 3.73 3.73 3.73
Croakers 3.55 3.53 3.52 3.67
Eels 3.49 3.50 3.46 3.60
Rockfishes 3.42 3.36 3.42 3.77
Semi-demersals 3.40 3.56 3.33 2.82
Demersals 3.24 3.51 2.96 3.72
Small pelagics 3.19 3.01 3.26 3.25
Cephalopoda 3.07 3.21 3.11 2.51
Shrimps 2.68 2.68 2.67 2.80
Gastropoda 2.55 2.57 2.55 2.53
Crabs 2.47 2.65 2.68 2.00
Epifauna 2.07 2.07 2.40 1.75
Infauna 2.03 2.00 2.00 2.05
Seaweed 1.00 1.00 1.00 1.00
A A5S halste] ojslg A4RE ol g3kl 4] z 1t
(2)°fl #-g-skef F-7go}3lt(Shannon, 1948). &Y U F2 MEFo| HE

1971202017k $-efutet Auksulol ] & of Slape

TL, = STL; Yy /5 Yy (1) Bt 1259 Eo]9lon, 1971do] 767t Eog 71 vt

9pch. %o

oA7NA, TL+= idxe Bt JdA|, TLi= b j&
T1F0] A, Vi i jF B LY

H = - 2 pilog(py) (2)

oA7|A, H = ST EA, piz 3l AsiA ] i
A M=o wlEolth

ojZl ol thek 3 /d-A A1/ o] F1te] H|(Pelagic/
Demersal species ratio, /D)= tf] - 4% HolF 4 £Q
3ol9l 2ol 0] of2jaro] tig v Al ol
S Wloksiol A AolsEe] olalsk 7ol w]m A4kl
oh. glol lolel HAA-AAA ol5gh Le Hlgolu,
Lk 2wl 4 olFo) ojzleo] & Lk Zhow
A oo ofglgfo] =t

YA HE= afetslr] flste] of2lw), JdAl, STt
PR D A iz psle] Wi, e
RS AkeiRlon], v} B ARSI A W Al

FAE Tt SASHA Fol s duES.

QFAL 1986t 0] 1735 Eof Helo & 714 &

A AR A e, S At o]l

H, 2020 0] 147F E=o& 7} o

£o] Wglom 7P =oleh. Alel] Agat ofelRke 18y

Eolr, 2016Wo] 119F Eog A o

260 0] W9loR Tha kv el Bk o2

87RF Fol, 1971 o] 497 = o &2 714 YIQkal 1986

ol 1279F Eo] Wejog 714 =9kth(Fig. 1).
L-Zuyg; dEksjHoiyd AR o & —3— 1971-2020

a4 A2 e, mok %o} el

Journal of the Korean Society of Fisheries and Ocean Technology | 317



"8G 159A (P) ‘BaS mog (D) ‘edg st (@) ‘IwIA0 ()
*SIJeM uedIoy[ ur (JySur) oper sardads [esowap/dISedd pue (JYSLI-A[PPIW) XIpul ANSIAIP S uouueys ‘(YI[-I[pprw) [9A9[ dydon ‘(3331) Yojed Jo SoLdS dwir], ‘T Sif

Ieap 1e9A Ieap IB9A
910z LL0Z 900 100Z 966l L66L 986l LB6L 9/6L LI6L 910z LL0Z 9002 L00Z 966L L66L 986L 186l 9.6l Li6L " 910z LLOZ 900Z L00Z 966l LG6L 986l 186L 9.6) :2%.« 910z LLOZ 900Z L00Z 966L L66L 986l 186L 96l LG)
o 0
4 SL
z ool
(2]
0z M = L] 8
- » H g fmmmeeeee- 1 SR
10°0>d ‘€189°0 = ¥ o 50°0<d ‘8610°0 = :Y o2 & S i z
91500 - X89¢0°0 = A ] 1991°¢ + X200°0 = A < - & E
s0 P-4 10°0>d ‘L¥L20 = ¥ o] 0s 2 o0¢ =
.\/ P00 o o o 2 L20°€ +X€00°0- = A 2 %¥'92 = AD 2
° o 800 ¢ fkr‘}o\.i 70 ot ot c01Xz8l = ueap oor
L
(p) (p) (p) (p)
8 ov st 005
0 ol 08z [
3
2 e oz
50'0>d '6821°0 = A 0z 2 o Hos §
£y 1890°C + XEY00°0- = A 3 0628 L ] i g
o w w- [ U () I —_
. '8 = 50°0<d '8990°0 = ¥ s RO I 1 i 1l 3
10°0>d 1269°0 ¢ 6 2 1682°C + X£000°0 = A ove 2 - >
9199°0 + X150 0t o o %8°6L = AD H ooL w
9 6000005220990 - ose 01Xg98 = Ueal
s o O0P0™ U
O (0) (0) )]
8 oy os'e ost
0 oL 05 0
13
§0°0<d ‘20000 = ¥ g oz ook
z 21882 +X9000'0 = A o
0z = Ll 8
: W } R o g . L .m. \uw S =4 ={ ooz W
100>d ‘Iske0= {73 S % sz 7 U U %
266'0+x.2800=K | . ove @ ooe @
e 2 %9'LL = AD 2
° e 10°0>d ‘226670 = A X o oee 0LXZ0Z = Ueapy oo
S0LE'E + X900°0- =
L
(@) (@) 00%%0006 (q) (@)
8 oy 05 00s
0 oL 05T 0
4 -
Z Bl oz
-] 4 * 4
¢y s 23 g
5] §0°0>d ‘VL0L'0 = oY @ 062 -1 g
vg 929€°¢ + XL£00°0- = A st 5 00 X
40°0>d ‘L7890 = A .- 5 wed 1UH i L 2
11670 + X£850°0 = A 0e g 000 s %eLL=AD E
’ .rod?b . 01XZ87') = uealy " oS
PR %> ot 10°0>d ‘£865°0 e ¢ -
(e)]* (e) §582° + X1200°0- = A (e) (e)
oy 0s'e 00z

318 | The Korean Society of Fisheries and Ocean Technology



Table 2. Trends of trophic level (TL), Shannon’s diversity index (H ) and pelagic/demersal species ratio (P/D) with five
decades

Indicator Area Overall 1970s 1980s 1990s 2000s 2010s
Catch Overall \ A AFE A v AFE \ Al
East Sea \ 4 AFE \ A AFE AFE \ A
South Sea \ 4 A** A v v \ Al

West Sea \ A A** v \ A A A
TL Overall \ 4 v \ A v A A**
East Sea \ A A** \ A v \ A A**
South Sea A v v v A** A**
West Sea \ A \ A A \ A v AF*
H Overall \ A A v \ A A** A**
East Sea A A* A* v A* A**

South Sea \ 4 \ A \ 4 \ A AF* A*

West Sea A AF* A* v v v

P/D Overall AF* A Ak A* AF* \ Ad \ 4
East Sea AF* \ Ak AF* A* \ 4 A Al

South Sea A** v A A** \ A v
West Sea A** A** v AF* v AF*

Trends denoted with symbols; A upward trend, ¥ downward trend
Significance level shows with asterisks; * P<0.05, ** P<0.01.
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Fig. 2. Decadal variations in catch proportion in Korean waters. (a) overall, (b) East Sea, (C) South Sea, (d) West Sea.
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Table 3. Trophic level (TL), Shannon’s diversity index (H" ) and pelagic/demersal species ratio (P/D) of Korean waters
in 1971-2020

Overall East Sea South Sea West Sea

Year TL H’ P/D TL H’ P/D TL H P/D TL H P/D
1971 3.29 3.22 1.05 3.26 2.18 1.89 3.29 3.13 1.21 3.09 2.47 0.22
1972 3.28 3.14 1.09 3.27 2.07 1.81 3.30 2.95 1.25 3.16 2.70 0.20
1973 3.28 3.27 0.86 3.30 2.28 1.21 3.30 3.10 0.97 3.08 2.78 0.23
1974 3.31 3.14 0.80 3.34 2.12 0.84 3.32 2.90 1.01 3.14 2.78 0.17
1975 3.29 345 0.75 3.33 2.30 0.96 3.31 3.17 0.90 3.11 3.19 0.20
1976 3.28 349 0.80 3.33 2.49 0.87 3.31 3.11 0.92 3.07 3.26 0.32
1977 3.28 347 0.81 341 2.51 0.38 3.29 3.13 1.27 2.99 3.32 0.31
1978 3.28 3.35 0.81 342 2.34 0.38 3.29 2.99 1.15 2.97 3.30 0.42
1979 3.28 3.32 0.81 342 2.28 0.40 3.29 3.04 1.09 2.94 3.20 0.45
1980 3.30 3.36 0.65 3.40 2.46 0.50 3.31 3.04 0.74 2.96 3.24 0.45
1981 3.29 3.40 0.73 342 2.21 0.41 3.29 3.13 0.95 2.97 3.16 0.42
1982 3.28 349 0.76 3.40 2.55 0.50 3.30 3.17 0.94 2.95 3.29 0.45
1983 3.27 343 0.94 3.40 2.83 0.55 3.29 3.10 1.19 2.92 3.18 0.45
1984 3.27 3.37 0.96 341 2.63 0.48 3.29 3.05 1.23 2.88 3.19 0.50
1985 3.27 345 0.72 341 2.73 0.46 3.28 3.12 0.84 2.88 3.28 0.51
1986 3.27 3.33 0.84 3.34 2.80 0.72 3.30 2.92 0.93 2.89 3.36 0.45
1987 3.25 347 1.19 3.26 3.05 1.48 3.29 3.10 1.33 2.92 3.35 0.40
1988 3.25 3.39 1.15 3.26 3.04 1.41 3.30 3.04 1.25 2.86 3.39 0.42
1989 3.24 3.40 1.31 3.22 2.94 2.19 3.28 3.01 1.44 2.97 3.40 0.36
1990 3.25 3.39 0.92 3.20 2.75 2.15 3.29 3.00 0.89 2.98 3.29 0.38
1991 3.25 3.55 1.05 3.17 2.53 2.78 3.32 3.25 1.05 3.05 3.38 0.36
1992 3.21 349 1.30 3.16 2.36 3.74 3.28 3.22 1.30 3.03 3.40 0.40
1993 3.20 3.34 2.07 3.15 2.18 4.21 3.27 3.03 2.23 3.01 3.48 0.29
1994 3.19 3.34 1.85 3.11 2.29 5.03 3.26 3.02 1.89 2.98 3.49 0.29
1995 3.20 3.23 2.02 3.10 2.33 5.89 3.28 2.90 1.95 2.94 3.48 0.41
1996 3.18 2.95 3.09 3.12 2.14 5.28 3.25 2.57 3.26 2.94 343 0.47
1997 3.18 3.25 2.29 3.09 2.24 6.10 3.27 2.95 2.14 2.93 342 0.50
1998 3.20 3.19 242 3.11 2.42 3.50 3.30 2.81 2.47 2.90 3.19 0.80
1999 3.19 3.08 3.12 3.14 2.15 6.46 3.29 2.73 3.03 2.92 341 0.85
2000 3.20 3.12 2.98 3.13 2.22 7.01 3.29 2.77 2.65 2.97 3.36 1.84
2001 3.19 2.85 3.92 3.17 2.12 6.98 3.28 2.51 3.76 2.88 3.24 1.85
2002 3.19 2.89 3.61 3.17 2.05 5.95 3.29 2.59 343 2.83 3.14 2.23
2003 3.19 2.96 3.54 3.16 1.85 5.73 3.28 2.54 3.58 2.86 3.38 1.02
2004 3.20 2.97 3.25 3.15 1.88 6.39 3.29 2.64 3.06 2.99 3.22 1.54
2005 3.20 3.06 3.22 3.14 2.12 5.62 3.30 2.79 3.14 2.95 3.32 1.42
2006 3.21 3.09 2.77 3.14 2.14 4.54 3.30 2.80 2.80 2.97 3.38 1.06
2007 3.21 3.23 2.51 3.15 2.24 3.84 3.32 291 2.51 2.90 345 1.08
2008 3.21 3.15 2.97 3.13 2.07 6.38 3.31 2.92 2.75 2.94 331 1.39
2009 3.20 3.32 2.46 3.14 2.11 5.37 3.32 3.08 2.22 2.82 3.13 1.32
2010 3.20 3.30 2.70 3.12 2.30 3.88 3.32 3.01 2.68 2.85 3.11 1.55
2011 3.19 3.15 3.04 3.11 2.19 4.69 3.30 2.85 3.11 2.88 3.15 1.24
2012 3.18 3.17 3.11 3.11 2.18 4.32 3.29 291 3.30 2.82 3.12 0.95
2013 3.19 3.24 2.77 3.11 2.27 4.06 3.30 3.01 2.80 2.78 3.04 1.13
2014 3.19 3.18 2.88 3.11 2.34 3.27 3.29 2.88 3.17 2.87 3.08 1.18
2015 3.20 3.20 3.10 3.11 2.35 2.97 3.30 2.88 3.44 2.89 3.27 1.25
2016 3.20 3.35 2.97 3.13 2.56 2.40 3.31 3.02 3.38 2.93 3.30 1.52
2017 3.22 3.28 2.83 3.12 2.74 2.70 3.32 2.98 2.90 3.01 2.88 2.56
2018 3.22 3.37 2.87 3.15 3.04 2.56 3.30 3.03 3.11 3.00 3.04 1.92
2019 3.24 3.46 241 3.19 3.11 1.96 3.33 3.14 2.59 2.99 3.09 2.08
2020 3.24 3.33 2.11 3.19 2.99 1.88 3.32 2.98 2.13 2.98 3.08 2.27
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