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Ecological Characteristics of Phoxinus phoxinus (Cyprinidae) at the Spring Water in Eocheon

Stream, Korea®
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ABSTRACT

We investigated the ecological characteristics of Phoxinus phoxinus in the spring water in Eocheon stream
from January to December 2016. The water temperature was 9.7~14.3 C and remained below 15 C throughout
the year. The fishes cohabiting with minnow were Rhynchocypris kumgangensis (70.14%), Cottus koreanus
(13.63%), Rhynchocypris oxycephalus (3.16%), Oncorhynchus mykiss (0.97%), Zacco koreanus (0.49%), and
Iksookimia koreensis (0.24%). The sex ratio of female to male was 1:0.86. The frequency analysis of total length
indicated that the fishes with the total length of 30 - 50 mm were one year old, those of 50 - 65 mm were two
years old, those of 65 - 75 mm were three years old, and those of 75 mm or more were four years old. The sexually
mature fishes were 50 mm or longer for female and 60 mm or longer for male. The spawning season was from
April to July, and the water temperature was 12.3 - 14.3 C during the period. The prosperous spawning season
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was from June to July, and the water temperature was 13.8 - 14.3 C during the period. The average number of

eggs in the ovaries was 508 per matured female, and the matured eggs were yellowish and spherical with a mean
diameter of 1.58+0.13 mm. The length-weight correlation of P. phoxinus was BW=0.000007TL3.09 with the
constant a as 0.000007 and the parameter b as 3.09. The condition factor (K) was 0.99 (0.76 - 1.32) in average.

KEY WORDS: COHABITATION FISHES, SPAWING SEASON, SEX RATIO, NUMBER OF IN THE OVARY,

LENGTH-WEIGH RELATION
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Figure 1. Map showing the sampling station of Phoxinus
phoxinus at the spring water in Eocheon Stream.
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Table 1. The environmental conditions at the studied in Eocheon Stream, from January to December 2016

Stream velocity

Stream width (m) Water width (m) Water depth (m) (m/sec) Stream type
20 ~ 60 5~20 03 ~2.0 1.24 ~ 0.28 Riffle, Pool
Bottom structure (%)%
B C P G S
40 20 10 30 0

*Cummins (1962) : B(boulder, >256 mm), C(cobble, 256~64 mm), P(pebble, 64~16 mm), G(gravel, 16~2 mm), S(sand, 0.1~2 mm)

20164 19EE 1297179 7|ea 2220 & Wl A7 AEE(EC): 276~406 umhos/cm©. & Tha =Qk=g)
Figure 29} 7¥ch 7] &2 19€of AR -57C 0|3l o]F o] FHA| o] 4For|g o fyjo|Lo] thFo s &
&2 07 AFsste] 8o 32.1C7HA] Aedt T ohAl i & Yo giehEtk(Figure 2).
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Figure 2. Monthly changes of the air and water temperature, DO, EC (CON) and pH at the spring water in Eocheon
Stream, from January to December 2016.
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Table 2. The list and individual number of cohabitation fishes of Phoxinus phoxinus at the spring water in Eocheon

Stream

Species

Individual number

Relative abundance(%)

Cyprinidae (% o]3})

Rhynchocypris oxycephalus (&%) 13 3.16
¥Rhynchocypris kumgangensis (2735 %) 198 48.18
Phoxinus phoxinus (AZF23X)) 137 33.33
¥Zacco koreanus (A Y) 2 0.49
Cobitidae ("]F2]1})
¥lksookimia koreensis (ZFE71) 1 0.24
Salmonidae(¢1 013}
Oncorhynchus mykiss (F-A|7]4:¢]) 4 0.97
Cottidae (E3712PH
¥Cottus koreanus (5%7)) 56 13.63
% : Endemic species of Korea
BE BARAL 014%E 1 FReion] 1 oeoR ARl gk 4R ol Aol Ahsasis] el
AFE R 2](33.33%), E==71(13.63%), ﬂgX](Rhynchocyprzs 7,4\2 ATt 277, S22 28 TAE Hol=

oxycephalus, 3.16%), F-A7|401(Oncorhynchus mykiss,
0.97%), ZZFA (0. 49%) AEN0.24%) 02 TR AE
o, AU, BF S 1% vlwo o sl4skrt
AR A Ao A] Jo—’q‘ﬂ%‘oﬂ thsll Song and Son (2002)
2 % 63} 12%0] FHsHckL KElo] Yok, olo] vl
12 2 el BA0IF0] - vopsisir] £ 24

Fole §HSE 420] TS Yo} tiRo] o AR

22 Song and Son (2002)2] Az} UX|FFFTE FH 40 A
5510t £ FAEE Mol AL

A=W 2|7}

SRR, 5

O|F ofFo] L oFof 4220 W2 oS
Ao gorE

ol A

Table 3. The number of sex ratio of Phoxinus phoxinus at the spring water in Eocheon Stream

A7) w2

Month Female Male Sex ratio X2
Jan. 16 15 1:0.94 0.03
Feb. 23 18 1:0.78 0.61
Mar. 30 26 1:0.87 0.29
Apr. 22 17 1:0.77 0.64
May 33 25 1:0.76 1.10
Jun. 31 27 1:0.87 0.28
Jul. 21 16 1:0.76 0.68
Aug. 26 25 1:0.96 0.02
Sep. 22 17 1:0.77 0.64
Oct. 32 29 1:091 0.15
Nov. 42 40 1:0.95 0.05
Dec. 18 16 1:0.89 0.12
Total 316 271 1:0.86 3.45
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Figure 3. Length frequency distributions of Phoxinus phoxinus at the spring water in Eocheon Stream, from January

to December 2016.
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Figure 4. Change of gonadosomatic index with increasing of total length of Phoxinus phoxinus at the spring water

in Eocheon Stream, from April to June 2016.
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Figure 5. Monthly change of gonadosomatic index (GSI)
of Phoxinus phoxinus at the spring water in
Eocheon Stream from January to December

2016.
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Table 4. The Number of eggs from ovaries of Phoxinus phoxinus at the Eocheon Stream in June 2016

No. Total length (mm) Weigth(g) GSI (%) Egg number
1 61.2 2.36 15.25 236
2 64.4 3.01 12.94 349
3 66.2 2.88 10.84 332
4 68.2 3.38 11.54 456
5 68.4 3.46 10.4 462
6 70.9 5.49 10.6 586
7 73.6 3.94 9.85 574
8 75.2 4.02 8.97 682
9 76.5 4.21 8.49 618
10 79.5 4.80 12.29 787

Average 508
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Figure 6. Total length-weight relationship of Phoxinus
phoxinus in the Eocheon Stream.
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