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Spatiotemporal Growth and Condition Factor of the Longsnout Prickle-
back Lumpenella longirostris in the East Sea
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In this study, using monitoring data collected from 2010 to 2024, we examined spatiotemporal variations in the
growth and condition factor of the longsnout prickleback (Lumpenella longirostris) in the East Sea. In total, we
analyzed 1,097 individuals collected at depths of 300, 500, and 700 m, the overall length—weight relationships of
which indicated positive allometric growth (b=3.3159), with the highest growth coefficient being recorded at 500 m
(b=3.3348). Although semi-annual differences in total length, body weight, and condition factor were non-significant
(P>0.05), we observed significant depth-related differences (P<0.001), with fish collected at 300 and 500 m being
characterized by higher biological indicators than those from 700 m. Furthermore, two-way ANOVA revealed sig-
nificant period—depth interactions for total length and body weight (P<0.05), and during the second half of the year,
whereas we recorded larger individuals and increases in the condition factor of fish at 500 m, there was a significant
reduction in the condition factor at 700 m. These findings indicate that the biological condition of L. longirostris dif-
fers according to depth, with the 500 m zone showing higher potentials for growth and energy accumulation during
the pre-spawning period.
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Fig. 1. Map of the sampling stations for Lumpenella longirostris in the East Sea, Korea.
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Table 1. Environmental factors and catch individuals by survey year, period, and depth

Year Period Vessel Towing time (min) Depth (m) No. of Individuals
2010 H1 Tamgu 20 60, 60, 20 300, 500, 700 21,42,17

H2 Tamgu 20 60, 60, 60 300, 500, 700 5, 66, 46
2011 H1 Tamgu 20 60, 60 500, 700 60, 22

H2 Tamgu 20 63, 60, 30, 30 300, 500, 700, 900 28,29,13, 1
2012 H1 Tamgu 20 60, 60, 60 300, 500, 700 42,72,7

H2 Tamgu 20 30, 60, 60 300, 500, 700 11, 30, 31
2013 H1 Tamgu 20 30, 40, 31, 30 300, 500, 700, 900 16, 63, 10, 2

H2 Tamgu 20 63, 63, 64, 70 300, 500, 700, 900 8,24,7,3
o014 H1 Tamgu 20 60, 44, 39, 23 300, 500, 700, 900 2,64,9,2

H2 Tamgu 20 40,21, 16 300, 500, 700 5,35,5
2015 H1 Tamgu 20 54, 30 500, 700 3,3

H2 Tamgu 20 60, 60 500, 900 3,1
2017 H1 Tamgu 21 60, 60 500, 700 10,1

H2 Tamgu 21 60 700 1

H1 Tamgu 21 52, 39 500, 900 23,1
2018 H2 Tamgu 21 48, 35, 60 500, 700, 900 22, 11,1
2019 H1 Tamgu 22 30, 30 300, 500 5,25

H2 Tamgu 22 30, 30 500, 700 58,1
2020 H1 Tamgu 22 30 500 51

H2 Tamgu 20 30 500 33
2021 H1 Tamgu 23 30 500 3

H2 Tamgu 22 30 500 22

H1 Tamgu 22 30 500 1
2022

H2 Tamgu 22 30 500 1
2023 H2 Tamgu 22 30 500 28
2024 H2 Tamgu 22 30, 30 500, 700 1,1

HI, first half of the year; H2, second half of the year.
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Table 2. Vertical variations of temperature and salinity by depth
and period in the study area

Depth Period

Temperature (°C) Salinity (psu)

300 m HA1 0.97+0.18 34.00£0.07
H2 1.05+0.08 34.04+0.02
....mean 101014 3402:008
500 m H1 0.67+0.07 34.04+0.03
H2 0.68+0.09 34.11+0.11
o mean 0.68:0.08 34.08£0.09
700 m H1 0.50+0.08 .
H2 0.49+0.12 34.07+0.02
mean 0.49+0.11 34.06+0.03

HI1, first half of the year; H2, second half of the year. Values are
presented as mean + standard deviation (SD).
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Table 3. Parameters of the length-weight relationship for Lumpenella longirostris from 2010 to 2024

Source Group n a b R? Growth type
Period H1 572 0.00107 3.3150 0.9152 Positive (+)
H2 525 0.00106 3.3166 0.8979 Positive (+)

Depth 300 m 143 0.00174 3.1765 0.8134 Isometric
500 m 769 0.00101 3.3348 0.9197 Positive (+)

700 m 185 0.00198 3.1157 0.9116 Isometric
Total 1,097 0.00107 3.3159 0.9066 Positive (+)

n, sample size; a and b, intercept and slope of length-weight relationships; R, coefficient of determination; H1, first half of the year; H2,

second half of the year.
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Table 4. Summary of biological indicators and results by period and depth for Lumpenella longirostris

Period Depth n TL (cm) BW (g) Condition factor (K) Group

H1 300 m 86 30.99+2.67 98.26+30.43 0.320+0.033 A
500 m 417 30.39+3.17 92.89+34.18 0.31740.034 A

................ 700 m 69 29.86+2.80 81.24+21.47 0.299+0.029 B
mean 572 30.42+3.07 92.29+32.63 0.315+0.034

H2 300 m 57 30.4412.55 92.13+26.43 0.321+0.054 A
500 m 352 30.75+3.14 97.39+35.87 0.321+0.035 A

................ 700 m 116 29.09£3.13 744142335 0.291+0.032 B
mean 525 30.35+3.15 91.74+33.83 0.315+0.039

n, sample size; TL, total length; BW, body weight; H1, first half of the year; H2, second half of the year. Values are presented as mean + stan-
dard deviation (SD). Different letters in the Group column within the same period indicate significant differences (P<0.05) by Tukey’s test.

Table 5. Results of two-way analysis of variance (ANOVA) for total length (TL), body weight (BW), and condition factor (K) of Lumpenella

longirostris
Factor Source df MS F P-value
Total length Period 1 1.005 0.107 0.744

Depth 2 230.618 12.236 <0.001**
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ PerodxDepth 2 . 59578 . 3161 0043 |
Body weight Period 1 468.845 0.445 0.505

Depth 2 51,018.638 24.209 <0.001**
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ PerodxDepth 2 6713672 3186 0042
Condition factor Period 1 0.001 1.101 0.294

Depth 2 0.097 39.291 <0.001**

Period x Depth 2 0.005 2.164 0.115

Source, source of variation; df, degrees of freedom; MS, mean square; F, F-statistic. *P<0.05, **P<0.001.
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