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Distribution Status, Habitat Characteristics and Extinction Threat Evaluation of the Endangered Species,

Brachymystax lenok tsinlingensis (Pisces: Salmonidae) by Myeong-Hun Ko*, Kwang-Seek Choi and Mee-Sook
Han (Kosoo Ecology Institute, Seoul 07952, Republic of Korea)

ABSTRACT Distribution status, habitat characteristics, and extinction threat evaluation of the
endangered species, Brachymystax lenok tsinlingensis were investigated in 2015 and 2019. Historical
distribution reports of B. I. tsinlingensis were divided into before 1990, 1997~2006, 2000~2011,
and 2010~2019. Among the 150 sampling sites investigated during the study period, number of
individuals of B. I. tsinlingensis were collected 542 individuals from 67 sites. The streams inhabited
of B. I. tsinlingensis were Naerincheon (11 stations), Odaecheon (11 stations), Bukcheon (10 stations),
Bangtaecheon (8 stations), Songjeongricheon (4 stations), Suipcheon (3 stations), Inbukcheon (3
stations), Hyeondongcheon (3 stations) etc. The main habitat of B. I. tsinlingensis was upstream of the
river with a high altitude of more than 400 m, 4~20 m water flow width, 1~2 m water depth, and high
ratio (70~80%) boulder bottoms. The main reasons for the decline in population size were assumed
as river works, construction of reservoirs and bridges, discharge of contaminated water into the
river, the inflow of summer vacationers, and weir. Compared to our results there exists evidence that
states a 20.7% reduction in occupancy within 10 years, in a small appearance range (7,732 km?) and
occupancy area (268 km?), number of disconnected locations (15 locations), and a decline in habitat
quality. Therefore, B. I. tsinlingensis is now considered as Near Threatened (NT) based on the results
(Near meets VU A2acd, B1b(i,ii,iii) + B2b(i,ii,iii)) of IUCN Red List categories and criteria.
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Fig. 1. Distribution of Brachymystax lenok tsinlingensis in Korea from 1997 to 2019. ME (1997~2006): The 2nd national environment investigation
of freshwater fish: ME (2007~2011): The 3rd national environment investigation of freshwater fish, KNPS (2001~2009): The 2nd National Park
Resource Survey, NIER (2007~2010): The 1st ecological survey of Baeckdudaegan Protected Areas, KNPS (2010~2018): The 3rd National Park Re-
source Survey, NIE (2017~2019): The 2ed ecological survey of Backdudaegan Protected Areas, NIER&NIE (2012~2019): The ecological survey of
DMZ Protected Areas (NIER, 2012; NIE, 2015, 2016), Others: Byeon, 2011; Chae et al., 2015.
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Table 1. Habitat characteristics of appearance stations of Brachymystax lenok tsinlingensis in Korea in 2015 and 2019

River — Water  Water 1.4 River Bonon(lf;;l::tramm individalst+* River
St. “Efl;h w(lrgt)h df,ff)h (m)  types* Etc”
M S G P C B 2015 2019 Total River Stream
1 20~30 5~10 03~15 243 Aa 10 10 30 50 2 1 3 Bukhangang Cheonmicheon
2 15~20 5~10 03~15 234 Aa 10 20 30 40 1 2 3 Bukhangang Cheonmicheon
3 10~60 10~30 05~50 336 Aa 10 90 6 7 13 Bukhangang  Suipcheon
4 50~60 30~40 03~15 300 Aa-Bb 10 40 50 3 2 5 Bukhangang  Suipcheon W, RW
5 60~70 10~50 05~15 265 Aa-Bb 10 30 60 1 0 1  Bukhangang  Suipcheon
6 100~200 40~60 03~20 386 Bb 10 10 20 60 - 1 1  Bukhangang Inbukcheon
7 40~50 5~10 03~12 440 Aa 10 20 70 2 1 3 Bukhangang Inbukcheon
8§ 10~15 3~5 03~12 291 Aa 10 10 20 40 20 1 0 1  Bukhangang Inbukcheon W
9 60~80 10~30 03~15 434 Aa 10 10 30 30 20 O 3 3 Bukhangang  Bukcheon
10 15~20 5~10 03~12 479 Aa 10 20 70 7 4 11  Bukhangang Bukcheon VS
11 15~20 5~8 03~12 459 Aa 10 20 70 3 2 5 Bukhangang Bukcheon VS
12 50~80 5~10 03~12 421 Aa 10 20 70 - 2 2 Bukhangang Bukcheon
13 7~10 2~5 03~15 558 Aa 20 80 - 2 2 Bukhangang Bukcheon
14 20~30 5~8 03~12 476 Aa 20 80 O 2 2 Bukhangang Bukcheon VS
15 80~100 30~50 03~1.5 385 Aa 10 30 60 5 2 7 Bukhangang Bukcheon w
16 20~30 5~10 03~15 552 Aa 10 20 70 1 0 1 Bukhangang Bukcheon
17 20~30 10~15 03~25 418 Aa 10 20 70 3 2 5 Bukhangang Bukcheon
18 50~70 15~25 03~3.0 360 Aa 10 30 60 O 4 4 Bukhangang Bukcheon W, VS
19 30~40 10~15 03~15 701 Aa 10 10 20 60 15 3 18 Bukhangang Naerincheon
20 10~12 3~4 03~10 676 Aa 30 50 20 1 0 1 Bukhangang Naerincheon
21 20~25 5~10 03~15 629 Aa-Bb 20 20 60 5 2 7 Bukhangang Naerincheon
22 50~60 20~30 03~15 600 Aa-Bb 10 20 70 23 3 26  Bukhangang Naerincheon
23 15~20 5~10 05~12 693 Aa 10 20 70 1 0 1 Bukhangang Naerincheon
24 30~40 10~20 05~15 676 Aa 10 20 70 3 1 4 Bukhangang Naerincheon
25 20~30 5~15 03~15 625 Aa 10 20 70 2 2 4 Bukhangang Naerincheon
26 30~40 15~20 05~40 559 Aa 20 40 40 19 12 31 Bukhangang Naerincheon
27 7~10 2~5 03~13 769 Aa 10 20 70 1 0 1 Bukhangang Naerincheon
28 8~10 3~5 03~05 705 Aa 20 80 3 0 3 Bukhangang  Naerincheon RW
29 15~20 3~6 03~12 597 Aa-Bb 20 40 40 3 2 5 Bukhangang  Naerincheon
30 20~25 5~15 03~20 788 Aa 20 80 2 8 10 Bukhangang Bangtaecheon
31 30~40 10~20 05~15 688 Aa 10 20 70 5 15 20 Bukhangang Bangtaecheon RwW
32 30~40 5~10 03~12 653 Aa 10 20 70 - 14 14 Bukhangang Bangtaecheon RW
33 30~40 15~20 03~12 610 Aa 20 80 1 2 3 Bukhangang Bangtaecheon
34 50~60 20~30 03~20 503 Aa 10 20 70 2 3 5 Bukhangang Bangtaecheon
35 70~80 30~50 03~12 409 Aa 10 10 20 60 2 2 4 Bukhangang Bangtaecheon
36 30~40 5~10 03~15 454 Aa 20 80 O 2 2 Bukhangang Bangtaecheon VS
37 50~60 25~40 0.3~20 375  Aa-Bb 10 20 70 - 1 1 Bukhangang Bangtaecheon W
38 20~30 5~12 0.5~20 493 Aa 10 10 20 60 2 1 3 Namhangang Garisancheon
39 20~30 5~15 0.5~20 370 Aa 10 10 20 60 3 2 5 Namhangang Garisancheon
40 30~40 5~10 03~1.2 541 Aa 20 40 40 2 0 2 Namhangang Bongsancheon
41 10~15 3~5 03~10 552 Aa 10 20 70 7 3 10 Namhangang Bongsancheon
42 20~25 5~15 03~15 801 Aa 10 20 70 5 3 8 Namhangang Odaecheon
43 20~25 5~10 03~15 713 Aa 10 90 18 12 30 Namhangang Odaecheon
44  50~60 20~40 03~15 670 Aa 10 20 70 8 6 14 Namhangang Odaecheon
45 20~25 10~15 05~15 729 Aa 20 80 5 5 10 Namhangang Odaecheon
46 25~30 10~20 03~15 640 Aa 20 10 20 50 2 2 4 Namhangang Odaecheon
47 15~20 5~10 03~25 454 Aa 10 20 70 5 5 10 Namhangang Odaecheon
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Table 1. Continued
River . . Bottom suEstraturn o No. of River
St. V?E;eh X;IE::; Z}E{;}f Al(t;ltll;de tl;rl)\;i (%)** individuals*** Etc*
M S G P C B 2015 2019 Total River Stream
48 10~13 5~8 05~13 561 Aa 20 80 3 12 15 Namhangang Odaecheon
49 10~15 5~8 03~15 467 Aa 20 80 4 7 11 Namhangang Odaecheon
50 15~20 5~8 03~12 476 Aa 10 20 70 2 1 3 Namhangang Odaecheon
51 15~20 5~10 03~15 414 Aa 10 20 70 3 4 7 Namhangang Odaecheon
52 5~10 2~3 03~10 420 Aa 10 20 70 3 3 6 Namhangang Odaecheon
53 15~20 3~5 03~12 858 Aa 10 20 70 1 0 1 Namhangang Jijangcheon
54 20~25 5~15 03~25 648 Aa 10 20 70 4 2 6 Namhangang Pyeongchanggang
55 20~30 10~15 03~15 614 Aa 10 20 70 10 12 22 Namhangang Pyeongchanggang
56 30~40 5~10 05~15 458 Aa 10 20 70 1 0 1 Namhangang Jucheongang
57 50~70 15~40 05~20 425 Aa 10 20 70 3 2 5 Namhangang Jucheongang W, VS
58 13~15 3~5 03~12 646 Aa 10 20 70 - 2 Namhangang Okdongcheon
59 10~15 5~10 03~12 534 Aa 10 20 70 0 12 12 Namhangang Okdongcheon
60 15~20 3~5 03~12 583 Aa 10 20 70 2 0 2 Namhangang Okdongcheon
61 15~20 5~10 05~12 693 Aa 10 20 70 22 15 37 Nakdonggang Songjeongricheon
62 20~25 5~10 0.5~15 619 Aa 20 80 28 18 46 Nakdonggang Songjeongricheon
63 40~50 10~15 0.5~1.5 561 Aa 10 20 70 2 3 5 Nakdonggang Songjeongricheon
64 30~50 10~15 0.5~15 530 Aa 10 40 50 Nakdonggang Songjeongricheon
65 30~35 5~10 0.3~1.5 528 Aa 10 20 70 16 14 30 Nakdonggang Hyeondongcheon
66 20~25 5~10 05~15 485 Aa 10 20 70 8 14 Nakdonggang Hyeondongcheon
67 25~30 5~10 05~20 411 Aa 10 40 50 - 5 5 Nakdonggang Hyeondongcheon
Number of stations 55 56 67
Number of individuals 286 256 542

*Kani (1944), **M: Mud (<0.1 mm); S: Sand (0.1~2 mm); G: Gravel (2~16 mm); P: Pebble (16~64 mm); C: Cobble (64~256 mm); B: Boulder (>256 mm) -
modified Cummins (1962). ***-: not survey, "RW: disturbance of habitat by river work*, W: weir, VS: vacation spot.
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Fig. 2. Aspects of number of individuals of Brachymystax lenok tsinlingensis by water width (A), water depth (B), altitude (C), perventage of

bouler (D) in Korea in 2015 and 2019.
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