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Abstract

The study investigated the spawning characteristics of golden cuttlefish and their correlation with the
marine environment, focusing on attachment substrate and water depth. The spawning season for golden
cuttlefish was observed to span from late March to early July. Analysis revealed no significant differences
in the marine environment during this period, nor in spawning characteristics based on attachment substrate
type. However, a notable variation was observed in the number of eggs attached across different water
depths, with the highest attachment recorded in depth order St. B>St. A>St. C. Notably, the contrast ratio
between trap and underwater color in sea areas St. A, B and St. C was found to be 2.9 : 1 and 1.6 : 1,
indicating a direct influence of underwater contrast ratio on cuttlefish spawning behavior due to water
depth variations. These findings highlight the impact of water depth changes on the spawning distribution
of cuttlefish, suggesting the preference for spawning activities in depths not exceeding 18m. Therefore, it is
recommended to install egg-attachment facilities within sea areas falling within this depth range to optimize
cuttlefish spawning success.
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[Fig. 1] Location of Jukdo waters in Cheonsu Bay,
Hongseong-gun, Korea.
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<Table 1> Location and water depth of marine environment measurement and spawning facility installation

areas
Depth(m)
Station Lat.(N) Long.(E) 1 ond 3 4th 5th
(31.Mar.) (14.Jun.) (30.Jun.) (11.Jul.) (28.Jul.)
A 36° 32.345'N 126° 26.118'E 17.2 15.5 16.7 14.9 14.9
B 36° 32.150N 126° 27.752'E 14.9 13.7 13.9 10.3 10.3
C 36° 30.676'N 126° 25.793'E 19.3 18.1 19.1 18.3 18.3

*Lat.:

A 37 ARl oo it RS 9%
AN ES AAEGT o] AFRAEE
& o] EuKFish trap; 5700 x108 mm), 724 o]
E1K(Cuttlefish trap; 7000 x300 mm), Z1H73%
(Eco-friendly fish trap; 700@x300 mm)%] 37}X
Tk 2472 AFRAI A E] diste] 7] ¥ (Basic
type, A HAE), EHF(Open type, o7 AF7+s
&), 2318 (Blocked type, W] 2718) e
2 o], AR st A, St B 9 St C 3704
o] A ARl 2+ AHT 150704 370 A8
CH<Table 1>). ZARA S HAXH AFAEE=Z
A B TR 2 FEE ARRS YRSl
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[Fig. 2] Photos by type and type of trap installations installed in the surveyed sea area.
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<Table 2> Measurement results of general marine water quality items in the survey area (May)

Station Water Teomp. Sal. pH DO DO COD Chl-a Trans.
layer ©) (psu) (mg/L) (%) (mg/L) (1g/l) (m)
Surface 19.8 32.47 8.08 6.91 91.6 243 16.30
Bottom 19.7 32.16 8.16 8.92 117.9 1.59 1.19 7
Surface 20.8 31.36 8.07 8.93 119.9 243 15.36
Bottom 20.3 32.10 8.17 8.75 116.8 1.63 432 4
Surface 19.7 32.49 8.12 8.14 107.8 215 18.96
Bottom 19.0 33.13 8.09 7.95 104.3 1.79 4.15 >0
<Table 3> Measurement results of general marine water quality items in the survey area (July)
Station Water Teomp. Sal. oH DO DO COD Chl-a Trans.
layer (C) (psu) (mg/L) (%) (mg/L) (ug/ L) (m)
Surface 26.1 29.97 8.12 8.66 126.8 3.41 15.95
Bottom 242 30.41 8.01 6.87 97.5 2.53 13.94 L0
Surface 254 30.26 8.21 10.32 149.2 233 15.21 18
Bottom 23.9 30.40 7.86 5.62 79.3 2.17 14.73
Surface 252 30.24 8.03 8.37 120.7 1.93 12.88
Bottom 24.0 30.46 7.88 6.43 91.0 2.25 9.26 .
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<Table 4> Measurement results of general marine water quality items in the survey area (May)

Item Trans.(m) Bottom Surface Surface Surface
) DO-S(%) Chl-a(ug/L) DIN(pg/L) DIP(1g/L) WQI
Station Value Score  Value Score Value Score Value Score  Value  Score
A 2.7 1 117.9 1 16.3 5 33.99 1 4.11 1 32 1
B 34 1 116.8 1 15.36 5 32.84 1 2.83 1 32 1
C 3.0 1 104.3 1 18.96 5 32.76 1 440 1 32 1I

<Table 5> Measurement results of general marine water quality items in the survey area (July)

Ttem Trans.(m) Bottom Surface Surface Surface
' DO-S(%) Chl-a(ug/L) DIN(¢g/L) DIP(ng/L) WQI
Station Value Score Value Score  Value  Score Value Score  Value  Score
A 1.0 1 97.5 1 15.95 5 127.83 1 46.65 5 40 I
B 1.8 1 79.3 3 15.22 5 50.94 1 52.08 5 60 V
C 1.5 1 91.0 1 12.88 5 63.70 1 45.79 5 40 I
A AR Q TEHCOD) A, 59 BE 404°0% I 539 HE, St BE 60FCE V

2.15~243 mg/L (B 2.3340.16), AZE 1.59~1.79
mg/L (B 1.67£0.1D)R . 7€ X35 1.93~341 mg
/L (3% 2.56x0.77), A5 2.17~2.53 mg/L (P
232£0.19)%1th. ZAMYA FR E224a
= 59 E3 1536~1896 pg/l (BT 16.87£1.87),

E AT

=

O -

A% 119432 pg/L (B 3.22+1.76)% 1, 8¢ X
= 12.88~1595 pugl (Hi 14.68+1.60), A=
9.26~14.73 pg/L (B4 12.64£2.95% 0. A&l 4
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[Fig.

Seafloor survey results visualized based on
water depth of the surveyed sea area in
St. A(Red line indicates of fish trap
installation.).

1o

p
126270
i

T
126' w0

ig. 4]

Seafloor survey results visualized based on
water depth and bottom quality survey of
the surveyed sea area in St. B.
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[Fig. 5] Seafloor survey results visualized based on
water depth and bottom quality survey of
the surveyed sea area in St. C.
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<Table 6> Monitoring results of cuttlefish eggs by type of spawning installations in the surveyed sea area

Survey
Station Trap Type I 2m 31 4 5h Total
(31.Mar.)  (14Jun.) (30Jun)  (I11.Jul)  (28.Jul)
Basic 606 2,798 3,180 0 3 6,587
o Open T A0 60 00 0
A Blocked 1,824 1,776 5,964 902 7 10,473
Basic 1,526 2,992 3,736 588 0 8,842
Fish trap  Open 1315 2824 3384 498 0o 8021
"""" Blocked 1008 258 482 1617 0 10043
Basic 0 2,644 6,084 4,415 0 13,143
T 1 T T T S 1
B Blocked 0 2,624 3,492 3,076 0 9,192
Basic 1,296 5,302 4,776 1,149 0 12,523
Fish trap  Open ¢ 932 4914 2996 o2 0 9754
"""" Blocked 156 3084 3256 2325 0 881
Basic 0 0 0 0 0 0
e e e
c Blocked 0 0 0 0 0 0
Basic 0 0 52 0 0 52
Fish tap ~ Open ¢ 82 s 0 0 o 454
"""" Blockd 0 0 2202 82 20 3024
Total 8,745 35,956 48,532 19,090 30 112,353

*Golden cuttlefish eggs were not observed at any survey time in eco-friendly fish trap.
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Cuttlefish trap Fishttap | A _______________________ 4 206% _____
. . ) Station B 54.80%
[Fig. 6] Cumulative number of spawning by type ~ =eeeeeesssssseeees C --------------------- 3 140/ """
of spawning facility, installation sea area, T
and survey period of attached eggs. Cuttlefish trap 45.23%
Trap Fish trap 54.77%
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[Fig. 7] Cumulative number of attached eggs by survey period according to the type of spawning facility,

installation sea area, and facility type.
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3rd survey Fish trap

2nd survey Cuttlefish trap

[Fig. 8] Underwater photos of traps placed in each station of sea area.
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