Ecology and Resilient Infrastructure (2015) 2(3): 216-223 http://www.kseie.or.kr/
http://dx.doi.org/10.17820/eri.2015.2.3.216 Online ISSN: 2288-8527

LHA&FOIA] EEL217|01F El+0IXt Gobiobotia naktongensisC|
SZ=d ZLEE

Augmentation and Monitoring of an Endangered Fish,
Gobiobotia naktongensisin Naeseongcheon Stream, Korea

'S A A FAL, (A BT A A

Jin-Young Na'#, Byoung-Seub Choi', Sang-Chul Hwang' and Hyun Yang®
'Korea Water Resources Corporation, Dacjeon 34350, Korea
Institute of Biodiversity Research, 815, Dongbu-daero, Jeonju 54904, Korea

Received 12 August 2015, revised 26 August 2015, accepted 31 August 2015, published online 30 September 2015

ABSTRACT: The conservation project to protect an endangered fish, Gobiobotia naktongensis was executed against
declining the gene diversity of the fish after the construction of Youngju Dam in a sand-bed stream (Naeseongcheon Stream).
We tried to move the populations of G. naktongensis from submerged planned sites to alternative habitats, bred artificially
and augmented the juveniles to optimal habitat, and monitored the results of the restoration implementation. No entity of G.
naktongensis was confirmed at the planned submerged sites despite attempting to capture more than 8 times and
eventually the movement to alternative habitat could not be implemented. About 40 individuals of G. naktongensis were
captured in the Naeseongcheon Stream and a total of 5,000 individuals were artificially spawned up. The population of
juvenile inherited the genetic diversity from the brood stock. The bred juveniles were discharged at the selected optimal site
that had a habit condition what was similar to their natural habitat. The micro-dispersion around the discharging area was
found at the early stages of the augmentation. The re-capturing rate of discharged juveniles was reduced as time passed. The
discharged juveniles seemed to adapt to the natural environment of Naeseongcheon Stream. The observation of their high
abdominal distension and excrement demonstrated that the juveniles fed successfully in the discharging area. Therefore,
securement of genetic homogeneity and enhancement of restoration population of G. naktongensis in upstream and
downstream of Youngju Dam site from the artificial seed producing seemed to be primarily successful and long-term
monitoring and analysis of the effect was expected to be necessary.

KEYWORDS: Atrtificial seed production, Discharge, Gobiobotia Naktongensis, Species restoration, Stream bed materials
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Fig 1. A map showing the study sites for alterative habitat
(St.1 - 5), optimal juvenile habitat (St.1 - 6) and sub-
merged planned area of the dam construction (A.1 - 8).
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Table 1. Comparisons of the genetic structures detected by microsatellite DNA markers between the brood and released
stock populations of Gobiobotia naktongensis in the Naeseongcheon Stream.

Yere e Brood stock* Released stock

N Na A Ho He PCI N Na A Ho He PC/
GNms204 32 10 8.8 | 0.750 | 0.762 | 0.726 64 8 7.3 | 0.813 | 0.689 | 0.665
GNms214 32 8 7.6 | 0.406 | 0.683 | 0.638 64 9 7.8 | 0438 | 0.723 | 0.677
GNms225 32 12 11.1 | 0.500 | 0.812 | 0.775 64 11 10.1 | 0.609 | 0.844 | 0.818
GNms355 32 16 15.0 | 0.844 | 0.936 | 0.915 64 15 146 | 0.984 | 0.918 | 0.904
GBms479 32 30 25.0 | 0.750 | 0.968 | 0.951 64 26 226 | 0.750 | 0.949 | 0.938
GBms481 32 7 6.8 | 0.594 | 0.603 | 0.567 64 9 7.5 | 0.641 | 0.603 | 0.574
GBms381 32 5 45 | 0.750 | 0.696 | 0.623 64 4 40 | 0.656 | 0.653 | 0.586
GBms392 32 28 243 | 0.781 | 0.966 | 0.949 64 25 21.1 | 0.891 | 0.943 | 0.932
GBms278 32 14 13.5 | 0.844 | 0.876 | 0.849 64 15 13.2 | 0.970 | 0.875 | 0.853
GBms157 32 30 26.3 | 0.969 | 0.970 | 0.953 64 26 227 | 1.000 | 0.947 | 0.937
Mean 32 16 144 | 0.718 | 0.827 | 0.794 64 14.8 13.1 | 0.775 | 0.814 | 0.788

* N: number of samples, Na: number of alleles, Ho: observed heterozygosity, He: expected heterozygosity, A: allelic

richness and PC/: polymorphic information content.
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Table 2. Comparison of environmental conditions between the survey sites of the Naeseongcheon Stream and the natural
habitat of the Gamcheon Stream (Kim et al. 2014).

Stream Water Water Water Bed material (%)**
Survey sites* width width depth velocity
(m) (m) (m) (m/s) Bolder Cobble | Pebble Gravel Sand
St.1 120-150 | 50-100 10-80 20-35 - 10 30 40 20
St.2 150-170 | 50-100 10-80 21-45 - - 10 60 30
St.3 160-230 | 50-120 20-80 15-37 - - 10 60 30
St4 270-300 | 50-120 20-80 28-43 - - 10 40 50
St.5 170-250 | 50-120 20-80 16-39 - - 10 40 50
St.6 170-250 | 50-120 20-80 16-37 - - 10 40 50
Gamcheon Stream| 200-300 | 30-70 10-100 11-44 - 5 5 10 80

* Survey sites refer to Fig. 1.
** Bolder : >256 mm, cobble: 256-64 mm, pebble: 64-16 mm, gravel: 16-2 mm and sand: <2 mm (Cummins 1962).

Table 3. Comparisons of particle compositions (%) between the study sites of the Naeseongcheon Stream and the
natural habitat of the Gamcheon Stream (Kim et al. 2014).

Particle size (mm)
Survey sites* 0.106-

<0.106 0.25 0.25-0.5|0.5-0.71| 0.71-1 | 1-1.4 | 14-2 | 2-2.36 |2.36-2.8(2.8-3.35| >4
St 1 1.0 12.7 17.5 22.6 15.3 1.2 49 3.6 2.9 3.6 4.7
St. 2 0.2 8.8 18.6 33.7 21.6 125 1.7 1.8 0.8 0.3 0.1
St. 3 0.0 5.4 15.5 34.8 27.8 13.9 1.3 0.9 0.3 0.1 0
St. 4 0.3 222 31.7 30.9 7.5 3.6 0.8 1.0 0.7 0.4 0.9
St. 5 0.1 294 37.6 26.6 5 1.1 0.1 0.1 0.0 0.0 0.0
St. 6 0.3 255 37.2 27.8 6.5 1.7 0.2 0.3 0.1 0.1 0.3
Gamcheon Stream| 0.5 15.6 18.7 28.9 21.6 8.9 3.2 1.2 0.9 0.5 0.0

* Survey sites refer to Fig. 1.

Table 4. Comparisons of food organisms and their wet weights among the survey sites of the Naeseongcheon Stream

. Survey site*
Food organism

St. 1 St. 2 St. 3 St. 4 St. 5 St. 6
Midge 7 112 650 176 327 172
Culicoides 2 17 29 40 56 36
Sludge worm 17 36 4 212 217 110
Benthic harpacticoids - - - - 54 27
Wet weight (g) 0.0003 0.003 0.009 0.01 0.013 0.007
* Survey sites refer to Fig. 1.
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