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Spatio-Temporal Distribution of Euphausiids in Korean Waters in 2016
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The distribution and abundance of euphausiids were investigated in Korean waters in 2016. Euphausiids were sam-
pled with a Bongo net. A CTD (Sea Bird Electronics 9 plus) measured the water temperature and salinity while
sampling. Mean water temperature ranged from 4.2-31.0°C. The highest temperatures occur in September and lowest
temperatures in February. The mean water salinity ranged from 27.9-34.8 psu, with the highest salinities in March and
lowest in September. Euphausiid species in group W consisted of four species. Among the euphausiid species, Eu-
phausia pacifica was the dominant species with peak densities in September. The E. pacifica from group W was dis-
tributed in the bottom cold water during summer when a thermocline was formed. Five euphausiid species occurred
in group S. E. pacifica and E. nana were the dominant species. In group S, E. nana was located in the warm and saline
Tsushima Warm Current, a branch of the influential Kuroshio Current. Five euphausiid species occurred in group E.
E. pacifica and T. longipes were the dominant species. In group E, E. pacifica and T. longipes were distributed in the
deep and cold waters, these species prefer low water temperatures and perform vertical migration. The distribution of
euphausiids in Korean waters were highly influenced by mass water characteristics, such as temperature and salinity.
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Fig. 1. Map of Euphausiids sampling stations in Korea waters in 2016.
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109 18] 3L 119of] = =Atafshed Bt 2155 o]-8-5ke] A
Z =] Ach(Fig. 1). B+ 80 cm, g5 330 um®] FAIHEE ©]
§3}0] 2 knots2] &= 2 AL o skt AL G Q] S24l0]
200 m 0|3} -0l i= B EE viet LA o A 325714
QIBHHAL, 4241 0] 200 m o] /4F 7 -0l i= 2o 200 mof|A] 35
7HA] of| 15k, A RFEA S Sfel U E Ytoll %Al (Hydro-

130°E 122°E 126°E

bios model 438115; Hydro-Bios, Kiel, Germany)E- 2}5}-%
o R A B Ao A 5%2] ZaRlo) A7t 1Y & &
g HEF| Y]
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Fig. 2. Horizontal distribution of temperature at the surface layer in 2016.
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:i}': 9 oﬂ ;309 C= ]' Mi—;z 0" 2.5 (iioj ]'oz Mq _—1_‘5_94 Hd%ﬂ_q_lul_i ‘ol‘]é Xj7<47]}7<] XO}'EIO']E}- '—‘0] 10*_]01]
R P2 9US ASIL AT} i shfol AT L g o ey o] group SO EFHE ACHFig, 6)
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3 <o]odck,

4 T2 QEC 279348 psu 9Uol| |, 3Yo] HuY HHICHE 0| £91F & H JHAl
CH(Fig. 4). A B 30834 Tpsuc] WA 1041 7PE S grmpgjolof ) FRT deletEAolo] A Sk 75019
skt 68el 7P wUTHFig. 5). H5Af AT B2 ACI= 2 o, group Sol|A] 6507 71 B Fo] SIS, group W
AT 287 382 T RO ASEG FUOL 6UFE 1T o= 71 A2 450 Zdlaiich. 28 B 29 AR5
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FI7F AR AT A2 ES AT AR, 55 sia latifrons Z12] 1L P, sinica’} =33} th(Fig. 8). E. pacifica
o},
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Qla1, 9Yof| 7}& Wkttt E. nana= 10€0] &3S a1A] 949t Group SollA1= Euphausia gibboides, E. nana, E. pacifica,
a1, 9ol HA=7} 714 WLt P. latifrons®} P. sinica= 2 P. Iatifrons, P. sinica 12| Stylocheiron affine?} Z &3}
oflgt = @3kaArt tHFig. 9). E. gibboides= group So|A 2ot Z&a}gic}.
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E. nana®| N A|5= 94l 7 kAL, 6ol 7Hg 231 E.
pacifica= 104 WA|5=7F 7178 231, 6ol 78 Wtttk P.
latifrons= 9E1} 1Yol &= &3S 31X ] ka1 3o 7AW
a1, 2] 71 A UL}, P. sinicas 297} 390 Zd5F T
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Group E2 E. pacifica, P. latifrons, S. affine, Stylocheiron
carinatum “12]1L T. Jongipes”} =& 3} th(Fig. 10). E. paci-
fiea®] &8 A 1190] 714 Biokom], 64 A|9J5ka 9
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EQ 11go] @33t T. longpies= 34, 104, 114] =&
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(r=0.166, P<0.001)E 7}5tt. E. nana= 420 2] At
(r=0.164, P<0.001)Z 7}#T}. P. latifrons'= £>2-3} ¢J5o] o
oA = g13Itk(Table 1).

Group Sof -4 0= ZdsH= T2 group Wik 22 E.
pacifica, E. nana Z12|3L P. latifrons%{T}. Group SOl &3}
= E. pacifica= 23 G20l 2H2F 2] A8aA|(r=-0.347,
P<0.001), (=0.260, P<0.001)Z 7}3.014 P. latifrons %A
T Goll 42 59 A (=-0.274, P<0.001), (=

0.206, P<0.01)Z 7}4t}. E. nana= 483} ¢80 A
7} 81 91THTable 1).

Group E¢|A| &= E. pacifica, P. latifrons, 12| 3L T. longipes7}
-0 2 23315t} Group Eofl £&3}+= E. pacifica®} P.
Intifrons'= 4-2.3} Q140] 477} §I1Ck. T longipesi= 4+
23} 2ol 2+ 3-9] AEA (=-0.178, P<0.01), (=-0.226,
P<0.01)7} )i tH(Table 1).

Table 1. Results of Spearman rank correlation coefficient between dominant species and environmental factors in Korea waters in 2016

Temperature (°C) Salinity (psu)

Water masses Dominant species

r P r P
Euphausia nana 0.164 <0.01 -0.021 >0.05
Group W Euphausia pacifica -0.266 <0.001 0.166 <0.01
Pseudeuphausia latifrons -0.075 >0.05 -0.050 >0.05
Euphausia nana -0.091 >0.05 -0.035 >0.05
Group S Euphausia pacifica -0.347 <0.001 -0.260 <0.001
Pseudeuphausia latifrons -0.274 <0.001 -0.206 <0.01
Euphausia pacifica -0.081 >0.05 0.059 >0.05
Group E Pseudeuphausia latifrons 0.077 >0.05 0.090 >0.05
Thysanoessa longipes -0.226 <0.01 -0.178 <0.01
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ot ol7o] 2 2jeha] Fir s el 423] o] £/ 9]
77 %] (Mauchline and Fisher, 1969), &3] =23} g0 &
FE ol 2dF 9 FE sl S v tH(Kim, 2009).
oA o) J= S A A R E Ao a9 71A] B el
HESH, gy Zefoll 1259wl Aol 7ot gttt
31 44 QItk(Suh, 2012).

Aafjofl &8 sh= it Aol f= 7 Fol thE s 9ol 1
3f] T3l cH(Yoon et al., 2000; Yoon et al.,2006). Euphau-
sia pacifica, E. nana, Pseudeuphausia latifions (Hong, 1969),
P. sinica (Suh, 1990) Z1&] 31 Stylocheiron afline (Yoon et al.,
2006)7} &3} 0H, 71 5 E. pacifica?} ForctE A o) o
9] 97.6% olFem o SAgthal A vt
(Yoon et al., 2006). & A7Lof| A %= group W] £HE 2 4% 0
2 o] A AFET} U] 50|01, E. pacifica?t 992 A9
3132 68-100%2] ZH W7} %3k}, o= Aa] 8}elal group
W7l o2 sfel e} 5-2.0) 2jo]7 211, o} 24 A 9]a}i 4=
T7} FAHE A7) wjio] HEFo] Tht Ao Wtk
o ol % F5=dl= 8F0] st (Hong, 1969), Al
ofef| 53l Al E. pacifica, E. nana, P. sinica, P. latifrons
7} AR o7 Zdgttkal 4 A QlthXu and Li, 2005). E.

pacifica?} E. nana®] ¥ 9= 29730-33°N, 122-128°EC.& ©]
A QAT ATH(Xu, 2007)8} A8, 247} A &3} Bl Ex2vt
1= THXu and Chen, 2005). & Aol A= dall W 553
ol group SOl E. pacifica®} E. nana’} 975 <3350, E.
pacifica?} E. nana®| £33 ¥ 9|7} 29°30’-33°N, 122-128°E=
7\ 20] Aol SABIICh FEAS e FE ol
E3E3}= E. nana (Brinton, 1962)% group Sof|A] <~23 G5
of AeHAI7F YAATE, FRA| L SlF0] FE W= group
S oA A o2 Exdh= Ao Ty B3 Al
% 912 X041 E. pacificaZ E3ksto] wubrkaol 57t
H3ESkA] ehgkow(Fig. 11) o]=f3t &2 542 2 4 ¢
I -2 51]9] EAof FFE = A e t

=

s

A ¢
30 HE
2

Ay

A9

%]

=
gt AR1E wotstr] fleiAl= F7HA 1 A7t
of & Aot}

Sajlofl E3sh= Hutctt o] 7= E. pacifica, Thysanoessa
longipes 718]11 S. affine= &&{A Q1thi(Hong, 1969). 53l |
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