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ABSTRACT To investigate a proper sampling method for anchovy eggs and larvae in coastal
waters of the South Sea, replicated samplings were made by different towing methods with different
sampling gears and compared in terms of abundance and length composition. There was no signifi-
cant difference in abundance in samples from vertical and oblique tows with a ring net. The abund-
ance by replicated vertical tows with a ring net was not significantly different, but significant differ-
ence in abundance among sampling stations were found. The ring net sampled anchovy eggs in signi-
ficantly greater numbers than collected by a NORPAC net, but both gears were not effective in obtain-
ing quantitative samples of anchovy larvae larger than 3 mm. Therefore, samples by vertical tows with
a ring net during the day at various stations is more efficient at estimating the density of anchovy eggs
in an area compared to replicated sampling at a single station.
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Fig. 1. Map showing the sampling stations in the South Coast of
Koreafrom May to July in 2006.
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Fig. 2. Monthly variation of mean number of eggs and larvae (indivi-
dual/m®) sampled by a NORPAC net (upper) and by aring net (lower)
in the coastal water off Y eosu in 2006. Closed circle and closed square
represent mean density of eggs and larvae, respectively.
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Table 1. Variation of mean number of eggs and larvae (individual/
) sampled by a NORPAC net and by aring net in the coastal water
off Yeosu in June and July, 2006

June July
Type of net Number 0o orp  Number 0 orp
of sample of sample
NORPAC Egg 13 261 4.42 8 217 150
net Larva 13 123 203 8 771 1238
Ring net Egg 39 6.50 10.58 39 743 11.49

Larva 39 207 5.88 39 123 316

Table 2. Multivariate analysis of variance test criteria and exact F
statistics for the hypothesis of no overall net effect using anchovy eggs
and larvae caught by a NORPAC net and a ring net off Y eosu in June
(upper) and July (lower)

Statistic Vadue FVadue NumDF DenDF Pr>F
Wilks Lambda 0.7699 5.53 2 37 0.0079
Statistic Vdue FVadue NumDF DenDF Pr>F
Wilks Lambda 0.5790 13.45 2 37 < 0.001
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Table 3. Characteristic root and vector using anchovy eggs and lar-
vae caught by a NORPAC net and aring net off Y eosu in June (upper:
effect=0.4148+~egg—0.1069«larva) and July (lower: effect=0.2422«
egg—0.1069+ larva)

Characteristic vector

Characteristic root Percent
Egg Larva
0.2988 100 0.4148 —0.1069
o Characteristic vector
Characteristic root Percent
Egg Larva
0.7269 100 0.2422 —0.1069
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Fig. 3. Length frequency distribution of anchovy larvae sampled by a
NORPAC net (upper) and by a ring net (lower) in the coastal waters
off Y eosu from June to July 2006.
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Table 4. Variation of mean number of eggs and larvae (individual/m®) sampled repeatedly by different towing methods with different sampling

gear in the coastal water off Yeosu in June and July, 2006

July

Number Number
of sample Mean STD of sample Mean STD
Tvpe of net NORPAC 13 2.61 4.42 8 2.17 1.50
yp Ring 39 6.50 10.58 39 7.43 11.49
Tow method Vertica 6 2.78 1.83 6 1.73 1.56
Oblique 6 4.93 4.53 6 2.85 3.14
Replicated 1 13 7.81 12.68 13 6.00 7.12
Replicated sample Replicated 2 13 5.87 10.22 13 8.62 16.65
Replicated 3 13 5.84 9.32 13 7.68 9.29




Table 5. Two-way ANOVA with log-transformation between egg
samples by a NORPAC net and those by aring net

June DF SS MS Fvalue Pr>F
net 1 1.69 1.69 9.89 0.0032
st 12 56.02 4.66 27.31 <.0001

Error 38 6.49 0.17

July DF SS MS Fvalue Pr>F
net 1 8.20 8.20 19.59 <.0001
st 12 30.77 30.77 6.12 <.0001

Error 38 15.91 0.42

Table 6. Two-way ANOVA with log-transformation between verti-
cal and oblique egg samples by aring net

June DF SS MS Fvalue Pr>F
st 12 2.98 2.98 28.49 0.0005

tow 1 0.27 0.27 261 0.14

Error 9 0.94 0.10

July DF SS MS Fvalue Pr>F
st 12 4,00 4.00 37.60 0.0002

tow 1 0.12 0.13 125 0.29

Error 9 0.96 0.11

Table 7. Two-way ANOVA with log-transformation among the
replicated egg samples by aring net

June DF SS MS Fvalue Pr>F
st 12 50.31 4.19 41.47 <.0001
re 2 0.50 0.25 2.50 0.10

Error 24 243 0.10

July DF SS MS Fvalue Pr>F
st 12 33.56 2.79 9.30 <.0001
re 2 0.41 0.21 0.69 0.51

Error 24 7.22 0.30
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