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Buoyancy and Vertical Distribution of Mackerel Scomber japonicus
Eggs in Korean Waters

Kyung-Mi Jung, Sukyung Kang", Hyung Kee Cha', Kwang Ho Choi and Mari S. Myksvoll?

Fisheries Resources Management Division, National Fisheries Research & Development Institute, Busan 619-705, Korea
ISubtrophic Fisheries Research Center, National Fisheries Research & Development Institute, Jeju 690-192, Korea
2Oceanography, Institute of Marine Research, Bergen N-5817, Norway

This study simulated the egg vertical distribution of mackerel Scomber japonicus in Korean waters using general numerical mod-
els. All eggs were spawned naturally by raising broodfishes (May-June 2013), and the egg specific gravity was measured by a
density-gradient column. CTD surveys provided environmental data (e.g., temperature and salinity) in May near Jeju Island, Korea.
The egg specific gravity during the early stages ranged from 1.0203-1.0211. In general, the fertilized eggs showed a gradual decline
in egg specific gravity until full development of the main organs, with a sudden increase just before hatching. Modeled egg vertical
distributions were influenced more by wind speed than by egg buoyancy and vertical structure of the sea water. During calm and
normal wind speeds, the eggs were distributed from the surface to 25-m depths. Under strong wind conditions (three times higher
than the normal speed), the egg concentration on the surface decreased, and the egg distributional depth was deeper (~50 m).

Key words: Mackerel, Egg specific gravity, Vertical distribution, Wind speed, Scomber japonicus
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= 3-64, A7)z 4-590th(Cha et al, 2002). RS 1F - =] FR51A] 2210} o] i3t AR EE A= AEshH
A alsole 7-114 gt Asleh gafoll A dol@hea stet7l 2.9l 9f sht & Hl5(Sundby, 1991)0]m, o:]a Aol A

QBT INS N I ERS Wi )
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Table 1. Egg characteristics at early developmental stages from continuous measurements and time-point measurements. The egg specific
gravity was also expressed as equivalent salinity units of egg neutral buoyancy. Age means egg stages shown as hours after fertilization

(haf). Values are meanz+one standard deviation

Eggs at the column temperature of 20°C

Month ~ Sample Type n Age Specific gravity Equivalent salinity Diameter
(haf) (gem?) (psu) (mm)

May S1 Continuous 20 8 1.0211+0.0002 30.2+0.2 1.20+0.03
May S2 Time-point 32 9 1.0209+0.0003 30.1£0.4 1.17+0.02
June S3 Continuous 46 15 1.0207+0.0008 30.1£1.1 1.16x0.02
June S4 Continuous 46 9 1.0203+0.0003 29.310.4 1.14+0.03
June S5 Continuous 52 8 1.0206+0.0007 29.610.9 1.14+0.03
June S6 Time-point 43 9 1.0207+0.0007 29.8+1.0 1.17+0.05
June S7 Time-point 48 7 1.0207+0.0005 29.8+0.7 1.16£0.05
Mean 1.0207+0.0002 29.8+0.3 1.16+0.02

'n, number of eggs used in each measurement.

Table 2. Changes in egg specific gravity during development of S1, S4 and S5 continuous measurements. Initial, Min and Hatch indicate the

mean egg specific gravity at the time of initial stage of experiments, minimum specific gravity, hatching, respectively

The amount of changes in egg specific gravity

Sample Initial Min Hatch
Decrease (Initial-Min) Increase (Hatch-Min)

S1 1.0211 1.0202 1.0212 0.0009 0.0010

S4 1.0203 1.0188 1.0203 0.0015 0.0015

S5 1.0206 1.0191 1.0216 0.0014 0.0025
Rkt Qo] QI3 SAIE|A] gk ¢lohe & GElo] Ho]y M2 Y ary
o] FHE oA Falel=s A-g= o] Itk Sundby et
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Fig. 1. Map showing 20 CTD stations (filled dot) and Jigwido
(filled star) around Jeju Island, Korea.
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Fig. 2. Percent frequency of egg specific gravity at early develop-
mental stages from May (S1-S2) and June (S3-S7) measurements.
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Fig. 4. Horizontal distributions of temperature (°C), salinity (psu)
and density (sigma-t) at the 1 m depth in early May (May 1-4) and
late May (May 29- June 1).
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deYoung, 1994; Jung et al., 2012), T A% Y8 X|(Engraulis en-
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morhua) 22 0-5x 107 (Jung et al., 2012)2] H{Jo| A 34
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A9 oFe || Fl BLHTE YA vlsste] HEo
2 245 B o] o] BEals Zow mng v gt
(Coombs et al., 2001).
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Fig. 7. Daily mean wind speed (m/s) from April to June 2013 measured at the station of Jigwido. The horizontal dotted line indicates average
wind speeds in each month.
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