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Abstract

In this study, the seasonal population dynamics and spatial distribution of the moon jellyfish Aurelia coerulea in Masan
Bay, Korea, were investigated from the initial appearance of ephyrae through medusa recruitment, growth, and
subsequent seasonal decline. Monitoring of these seasonal patterns was based on 13 field surveys conducted at eight
stations between February and November 2015. Ephyrae were first recorded on March 26, when the mean water
temperature at the polyp habitat depth was 10.4°C, and remained present until April 29, with their distribution
concentrated mainly in the inner bay area during the early occurrence period. Large medusae with bell diameters of
120-250 mm occurred at low densities from February to mid-April and were identified as overwintering medusae based
on their timing and size; in addition, planulae were observed on some of these individuals until March. From late March,
smaller medusae clearly distinguishable from the overwintering large individuals appeared, marking the recruitment of
the current-year cohort. The coexistence of these two size groups from late March to mid-April produced a distinct
bimodal size structure. Mean medusa abundance peaked at 9.83 ind. m™ on April 29, decreased by approximately 58% by
22 May, and thereafter declined further to 0.23 ind. m™ on June 24. However, the current-year cohort continued to grow,
reaching a maximum mean bell diameter of 198 mm and wet weight of 272 g in September. The abundance-weighted
center of distribution, calculated as the distance from the innermost station, shifted seaward for both ephyrae and
medusae. It moved from 0.56 to 3.84 km between late March and late April for ephyrae and from 0.00 to 6.46 km between
mid-February and late June for medusae, indicating a gradual seaward redistribution of the population. Overall, this
seaward displacement suggests that the sharp decline in medusa abundance from May onward, despite the continued
growth of the current-year cohort, is unlikely to be explained by natural mortality alone, and may have been associated
with spatial redistribution and export from the bay driven by water circulation.
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REFENEE(Aurelia) 2ol A oo o]
2= At} vigte] de] Exsk= a3 iy ot
2|2, ofAlo}, {1, Bn|, @A ofo} 5 ofg] s HofA
grE o 2 = WA Lucas, 2001; Mills, 2001;
Purcell et al., 2007). ©]1&9] Fdol= 42 45,
FJF3L ol o) wE Ho| 7x §g} 71
Pt a5 QFHEE S uE Y 727
Ao g 5 opeFeh 2 - 1914 QaQlo] HitHow &
fok= Aoz dHA UthPurcell et al., 2007;
Dong, 2019).

o|A 9 HHEE= HEFEonte] o] ti Al At
B AR ofd g} Q1o AR F Ol %S n|Xih
HEANE S EEYAES o HAlote] 11 dEF
T FHEAE W7, T AT EFEE Yol
T} JFHA b FTAGe FdFE uE = A
(Schneider and Behrends, 1998; Wang et al.,
2026). EZF ojgtt ZAx| o) F ZAISHA 2HA] 09} |
olE AAToEHN ol FAAY Tt FFE nE
4= ckH(Mbller, 1980a; Lynam et al., 2005). B&°]
oldgE FAHFE Wollot FHA HeFE w5
AAA o 4 tHKim et al., 2012; Palmieri
et al., 2014; Bosch-Belmar et al., 2021).

HEgEdiuel4e 3 Fe7t vl fAkSke] 5
ofXJot Ate] REgEalute] WA 1A Aurelia
aurita B= Aureliasp. 12 21150 $F2 HDawson
et al., 2005; Ki et al., 2008), |5 & & ExAS
g A5 Fo EuEtE 23Rt 38 Tl
Aurelia coerulea®| dl¥ote AR A=t
(Scorrano et al., 2017; Lawley et al., 2021). ©2tA]
2 Aol = vt AiATEE A. coerulea® E715t
Qow, A A aurita B= Aurelia sp. 12 Bi1%
BOoMAoF A AEA FHE v w5 Qg AR
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9] g%}t Dol o] 2= A Rt 2 olHjzt
ol A7t A4 A= UHOmori et al.,
1995; Toyokawa et al., 2000; Watanabe and Ishii,
2001). o]¥ Y7Fm]E(Lake Nakaumi)@t bfo] 2%
THMaizuru Bay)ollA= 2% lFARE A7 7199
FEo] FRIEG) o™ (Makabe et al., 2012; Suzuki
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o] A Ed o] A HDong et al., 2012; Wang
and Sun, 2015). o= 42 5 T a8l0] Ee
T3/ A T} o met Aitel B2l ¥ A= AT
(Xing et al., 2020; Zang et al., 2022).

= A= BEEEciEtE] ierdga 8-l
oz, W72 9 e d JFe FHe=E o]
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AAE B3 =AY AA|(Yoon et al., 2018), EH
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ZAQF HFSHHan et al., 2012; Han et al., 2026)
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Fig. 1. Map of stations in Masan Bay, Korea. Open rectangles denote Aurelia coerulea polyp hotspots in 2013 (Yoon et al.,

2018). The scale bar represents 1 km.

,9_] 1201\:1],:1 110_] 13017]}X]
IR 94 87H Zéoﬂfq 4 1234 F 133] AAISH
HFig. 1). 2AF H-2 9t QF&9] St 1014 gt vPZZ:
9] St. 8 WEFe & vjdstylon, 21 dE-2 CTD
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(Takauchi et al., 2021). WIFAFE AAE 47 =2
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Fig. 2. Seasonal variations of water temperature and salinity in Masan Bay. Error bars denote SD.
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. 3. Variation in the abundance of ephyrae and the
mean polyp-habitat temperature (St. 1-3, 2-4 m
depth) (A), and total body diameter (TBD) of
ephyrae (B). Error bars denote SD.
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o o]2 5 tH(Fig. 4C). ¥
49 F£HEH 0.081 =2 —7P°}°4 49 T-599
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