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Correlation Analysis between Sediment Particle Size and Number of Macromia
daimoji(Endangered Species Il) Nymphs in Naeseong Stream, Korea

Jinyoung Park’, Hyeok Yeong Kwon'", Myeong Seong Jang', Jin Yeol Cha and Jong Eun Lee'

Team of Protected Area Research, National Institute of Ecology, Seocheon 33657, Korea
"Department of Biological Science, Andong National University, Andong 36729, Korea

ABSTRACT: Macromia daimoji nymphs (Endangered Species II) are known to inhabit the Naeseong Stream in Korea. In March 2019,
we performed a correlation analysis between sediment particle size and the M. daimoji population using data collected from a 0.2-m?
area at 37 sites in Naeseong riverbed. Particle size analysis showed different ratios of sediments in the riverbed: Coarse Sand (500-1,000
um) 52.5%; Very Coarse Sand (1,000-2,000 um) 25.6%; Medium Sand (250-500 um) 17.2%; Fine Sand (125-250 um) 3.1%; Very Fine
Sand (63-125 um) 1.0%; and Silt (less than 63 um) 0.7%. The number of M. daimoji nymphs showed a positive correlation with Very
Fine Sand and Fine Sand and a negative correlation with Coarse Sand, indicating that M. daimoji nymphs inhabit fine sand. These
results can be used to monitor changes in the riverbed environment of Naeseong Stream to ensure the conservation of M. daimoji habitat.
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Fig. 1. Sites in the Naeseong Stream area that were surveyed in March 2019 for Macromia daimojinymphs.
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Fig. 2. Composition of the number of individuals (left) and individual ratio (right) of Macromia daimojinymphs at each surveyed site.

Table 1. Analysis of sediment particle size in Naeseong Stream The size scale used in this study is the same as that used by Udden (1914),
Wentworth (1922), and Friedman and Sanders (1978)

Sample Fok and Ward method Sand Content (%)

Number Mean Sorting Skewness Kurtosis VCS CS MS FS VFS
1 933 1.674 -0.009 0.891 40.2 48.6 6.9 0.6 0.2
2 584.6 1.955 0.298 0.794 17.1 27.4 454 3.5 0.5
3 498.8 1.852 -0.116 1.101 6.6 43.8 40.3 44 2.2
4 1035.2 1.585 -0.114 0.747 52.1 40.0 2.1 0.7 0.7
5 699.8 1.768 0.002 1.233 19.4 55.1 21.0 1.3 0.5
6 580.6 1.625 -0.100 0.987 8.4 59.0 31.0 1.1 0.1
7 478.1 1.801 0.047 1.010 6.5 37.5 459 7.5 1.1
8 848.4 1.694 0.079 1.028 23.7 57.3 11.6 0.7 0.3
9 678.5 1.675 -0.028 1.354 15.0 61.7 18.8 1.1 0.4
10 590.8 1.589 -0.298 1.217 5.4 68.9 20.2 34 1.5
11 702.6 1.560 -0.054 1.551 12.9 71.2 10.3 2.5 1.6
12 830.5 1.577 0.193 1.232 21.8 68.2 5.4 0.8 0.3
13 562.7 1.671 -0.113 0.966 7.6 56.8 30.2 3.6 0.7
14 815.2 2.139 -0.682 0.576 33.1 16.5 18.2 9.2 2.1

14-1 781 2.283 -0.430 0.668 30.8 24.0 17.1 9.3 2.6
15 573.2 1.846 -0.205 1.296 9.0 57.9 223 6.5 1.3
16 488.6 1.845 -0.014 1.031 6.1 40.8 40.8 9.0 1.1
17 736 1.336 0.160 1.084 10.7 88.7 0.4 0.0 0.0
18 701.8 1.491 -0.011 1.390 11.8 74.1 12.9 0.7 0.1
19 820.7 1.563 0.152 1.188 242 67.2 7.3 0.1 0.0
20 896.8 1.577 0.185 0.830 32.6 59.2 5.4 0.0 0.0
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Table 1. Continued

Sample Fok and Ward method Sand Content (%)

Number Mean Sorting Skewness Kurtosis VCS CS MS FS VES
21 696.7 1.837 0.006 1.141 20.7 50.4 23.0 1.5 0.6
22 916.2 1.708 -0.054 0.824 33.2 47.9 9.8 1.3 0.3
23 596 1.549 -0.194 1.051 5.7 66.9 25.6 1.1 0.2
24 3284 2.344 0.006 1.250 8.4 15.7 40.6 24.0 7.2
25 515.2 1.920 -0.022 1.041 12.3 39.1 38.0 7.8 1.5
26 691.5 1.558 -0.037 1.475 11.9 70.0 13.4 1.5 0.8
27 659.1 1.570 -0.088 1.398 10.5 69.6 16.7 1.4 0.7
28 880.8 1.755 -0.048 0.923 384 44.1 13.7 1.2 0.1
29 985.6 1.721 -0.166 0.899 43.7 423 4.7 1.8 0.9

29-1 911.8 1.796 -0.082 1.025 38.7 45.2 7.6 2.8 1.0
30 845.1 1.515 0.252 0.966 25.8 68.1 42 0.1 0.1
31 701.7 1.643 -0.008 1.313 17.4 62.5 17.8 1.0 0.1
32 725.9 1.479 0.033 1.443 12.3 77.4 6.5 0.9 0.6
33 797.0 1.585 0.133 1.317 20.2 68.1 9.0 0.2 0.1
34 645.5 2.600 -0.362 2.027 26.8 49.1 8.0 4.8 4.6
35 999.1 1.677 -0.585 0.571 34.5 31.2 10.2 2.1 0.7
36 1196.0 1.497 -0.604 0.505 53.5 27.3 2.8 0.6 0.3
37 905.3 1.770 -0.116 0.831 353 42.1 12.5 1.8 0.6

VCS: Very Coarse Sand (1,000-2,000 ¢, 0- 1 &), CS: Coarse Sand (500-1,000 tm, 1-0 ), MS: Medium Sand (250-500 £m, 2-19), FS:
Fine Sand (125-250 tm, 3-2), VFS: Very Fine Sand (63-125 1m, 4-3 &)

Table 2. Sorting, skewness, and kurtosis of Naeseong Stream are described using the scheme proposed by Folk and Ward (1957)

Sample Number Mean Sorting Skewness Kurtosis

1 Coarse Sand Moderately Sorted Symmetrical Platykurtic
2 Coarse Sand Moderately Sorted Coarse Skewed Platykurtic
3 Medium Sand Moderately Sorted Fine Skewed Mesokurtic
4 Very Coarse Sand Moderately Well Sorted Fine Skewed Platykurtic
5 Coarse Sand Moderately Sorted Symmetrical Leptokurtic
6 Coarse Sand Moderately Sorted Fine Skewed Mesokurtic
7 Medium Sand Moderately Sorted Symmetrical Mesokurtic
8 Coarse Sand Moderately Sorted Symmetrical Mesokurtic
9 Coarse Sand Moderately Sorted Symmetrical Leptokurtic
10 Coarse Sand Moderately Well Sorted Fine Skewed Leptokurtic
11 Coarse Sand Moderately Well Sorted Symmetrical Very Leptokurtic
12 Coarse Sand Moderately Well Sorted Coarse Skewed Leptokurtic
13 Coarse Sand Moderately Sorted Fine Skewed Mesokurtic
14 Coarse Sand Poorly Sorted Very Fine Skewed Very Platykurtic

14-1 Coarse Sand Poorly Sorted Very Fine Skewed Very Platykurtic
15 Coarse Sand Moderately Sorted Fine Skewed Leptokurtic
16 Medium Sand Moderately Sorted Symmetrical Mesokurtic
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Table 2. Continued

Sample Number Mean Sorting Skewness Kurtosis

17 Coarse Sand Well Sorted Coarse Skewed Mesokurtic
18 Coarse Sand Moderately Well Sorted Symmetrical Leptokurtic
19 Coarse Sand Moderately Well Sorted Coarse Skewed Leptokurtic
20 Coarse Sand Moderately Well Sorted Coarse Skewed Platykurtic
21 Coarse Sand Moderately Sorted Symmetrical Leptokurtic
22 Coarse Sand Moderately Sorted Symmetrical Platykurtic
23 Coarse Sand Moderately Well Sorted Fine Skewed Mesokurtic
24 Medium Sand Poorly Sorted Symmetrical Leptokurtic
25 Coarse Sand Moderately Sorted Symmetrical Mesokurtic
26 Coarse Sand Moderately Well Sorted Symmetrical Leptokurtic
27 Coarse Sand Moderately Well Sorted Symmetrical Leptokurtic
28 Coarse Sand Moderately Sorted Symmetrical Mesokurtic
29 Coarse Sand Moderately Sorted Fine Skewed Platykurtic

29-1 Coarse Sand Moderately Sorted Symmetrical Mesokurtic
30 Coarse Sand Moderately Well Sorted Coarse Skewed Mesokurtic
31 Coarse Sand Moderately Sorted Symmetrical Leptokurtic
32 Coarse Sand Moderately Well Sorted Symmetrical Leptokurtic
33 Coarse Sand Moderately Well Sorted Coarse Skewed Leptokurtic
34 Coarse Sand Poorly Sorted Very Fine Skewed Very Leptokurtic
35 Coarse Sand Moderately Sorted Very Fine Skewed Very Platykurtic
36 Very Coarse Sand Moderately Well Sorted Very Fine Skewed Very Platykurtic
37 Coarse Sand Moderately Sorted Fine Skewed Platykurtic

Table 3. Correlation between sediment particle size and the number of Macromia daimojinymphs in Naeseong Stream

Num. Indiv. S VFS FS MS CS VCS G
Num. Indiv. 1.00
S 0.199 1.00
VES 0.365* 0.843** 1.00
FS 0.478** 0.520** 0.684** 1.00
MS 0.264 0.153 0.341%* 0.586** 1.00
CS -0.374%* -0.362%* -0.486** -0.609%* -0.385%* 1.00
VCS -0.030 0.002 -0.155 -0.261 -0.617%* -0.411%* 1.00
G 0.131 -0.22 0.030 0.087 -0.208 -0.611%* 0.572** 1.00

* Correlation coefficient is significant at 0.05 level (both sides)
** Correlation coefficient is significant at 0.01 level (both sides)

VCS: Very Coarse Sand (1,000-2,000.m, 0- -1 ), CS: Coarse Sand (500-1,000xm, 1-0 &), MS: Medium Sand (250-500.m, 2-1 <), FS:
Fine Sand (125-250um, 3-2 &), VFS: Very Fine Sand (63-125um, 4-3 &). S: Silt (63um<) G: Gravel (2,000¢m >)

gz e o AR B8 Y 24 Ao
(CS, 500 ~ 1,000 /m) 7} 52.5%= 7P &=orom =
(VCS, 1,000 ~ 2,000 /m) 25.6%, ZHAKMS, 250 ~ 500 m)
17.2%, MZAKES, 125 ~ 250 im) 3.1%, ZA-A(VES, 63 ~

125 ) 1.0%, AVE(S, 63 m 1]F) 0.7% 220 2 Lpepehey, B
S HE(moderately sorted) Q] ZHAK coarse sand) = A=
o, Y= 20 O =(negatively skewed) S LFER| Q100
== 3 8(leptokurtic) ] 5735 H 3{tHTables 1 and 2).
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Fig. 3. Ratio of sediment particle size and number of Macromia daimaojinymphs at each surveyed site. (A) Ratio of total sediment particle
size and the number of individuals and (B) Ratio of sediment particle size (VFS and FS) and the number of individuals, where FS: Fine Sand
(125-250 (m, 3-2 &) and VFS: Very Fine Sand (63-125 im, 4-3 J).
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