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Abstract
Freshwater prawns in Taiwan are mostly amphidromous. A preliminary upstream 

migration study on Macrobrachium japonicum (de Haan, 1849) was published, but the 

remaining species are still to be discussed. In this study, improved sampling equipment 

was used to collect Macrobrachium juveniles in the Hsiukuluan River from April 2007 

to July 2009 to investigate their all-day upstream migration characteristics. A total of 

653 individuals, including 576 juveniles, of 10 Macrobrachium species were collected, 

M. japonicum, M. austral, M. formosense, M. lepidactyloides, M. placidu-

lum, M. lar, M. latidactylus, M. nipponense, M. jaroense, and M. latimanus. The results 

showed that the peak period of juveniles migrating upstream occurred in the early night 

(19:40-23:40), followed by the second half of the night (23:40-03:40). There were fewer 

than 10 upward tracking individuals in the two periods of 07:40-11:40 and 11:40-15:40 

upstream migration and water temperature. First is the annual type, that is, M. japoni-

cum occurred almost all year round; the second is the high temperature type, including 

M. austral, M. formosense, M. placidulum, M. lar, M. latidactylus, M. jaroense, and

M. latimanus; the third is the low-temperature type, including M. lepidactyloides and
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M. nipponense. The results of this research will be helpful for future studies of various

Macrobrachium species, especially the migration characteristics of most of the Macro-

brachium

Keywords: Amphidromous, Macrobrachium, upstream migration, Hsiukuluan River,

Taiwan
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Fig. 1. Map of the Hsiukuluan River, located in eastern Taiwan. The solid circle indicates the position of 
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latidactylus) (M. nippon-

ense) (M. jaroense)

(M. latimanus) 54.21%

23.89%

9.8% 5 9

9

1 4



11

TW J. of Biodivers.24(4):1-30, 2022

Species Months Total 
number

Ratio
(%)Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

M. japonicum 6 3 5 9 57 19 41 12 185 6 7 4 354 54.21
M. australe 2 2 9 24 30 47 39 1 2 156 23.89
M. formosense 11 3 13 2 32 3 64 9.80
M. lepidactyloides 1 4 6 3 4 2 9 29 4.44
M. placidulum 1 2 10 1 4 18 2.76
M. lar 9 9 1.38
M. latidactylus 5 2 1 8 1.23
M. nipponense 1 1 1 1 1 1 1 7 1.07
M. jaroense 3 1 4 0.61
M. latimanus 4 4 0.61
Total number 9 5 9 25 112 57 105 14 278 10 10 19 653 100

1. 10  (2007 4 2009 7 ; 
A 15:40 22 7mm 10

12 )
Table 1. The percentages and frequency distributions of 10 Macrobrachium spp. collected from the 

collected before 15:40 in the A period of each month, including 10 juveniles with a carapace 
length 7mm and 12 adults.) 
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Species Carapace length (mm) Total 
number1-2 2-3 3-4 4-5 5-6 6-7 7-8 8-10 10-15 15-20 20-25 25-30

M. japonicum 20 55 140 103 7 2 1 4 9 12 1 - 354
M. australe 1 6 18 60 41 17 3 6 4 - - - 156
M. formosense - 3 4 15 21 7 5 2 3 4 - - 64
M. lepidactyloides - 7 13 7 1 - - 1 - - - - 29
M. placidulum 1 6 4 1 - - 1 1 2 2 - - 18
M. lar - 4 1 - 3 - - - - - - 1 9
M. latidactylus - - - 6 1 - - 1 - - - - 8
M. nipponense - - - - 1 2 2 - 2 - - - 7
M. jaroense - - 4 - - - - - - - - - 4
M. latimanus - 4 - - - - - - - - - - 4
Total number 22 85 184 192 75 28 12 15 20 18 1 1 653
Ratio (%) 3.37 13.02 28.18 29.40 11.49 4.29 1.84 2.30 3.06 2.76 0.15 0.15 100

2. 10  [2007 4 2009 7
12 1-2 (CL 2.0mm) 2-3 (2.0mm<CL 3.0mm)

3-4 (3.0mm<CL 4.0mm) 4-5 (4.0mm<CL 5.0mm) 5-6 (5.0mm<CL 6.0mm) 6-7
(6.0mm<CL 7.0mm) 7-8 (7.0mm<CL 8.0mm) 8-10 (8.0mm<CL 10.0mm) 10-15
(10.0mm<CL 15.0mm) 15-20 (15.0mm<CL 20.0mm) 20-25 (20.0mm<CL 25.0mm)
25-30 (25.0mm<CL 30.0mm)]

Table 2. Frequency distributions and percentages of carapace lengths for 10 Macrobrachium spp. collected 
from the Hsiukuluan River, April 2007 to July 2009 [The individuals were separated into 12 size 
groups depending on the carapace lengths as follows: 1-2 (CL 2.0mm), 2-3 (2.0mm<CL 3.0mm), 
3-4 (3.0mm<CL 4.0mm), 4-5 (4.0mm<CL 5.0mm), 5-6 (5.0mm<CL 6.0mm), 6-7
(6.0mm<CL 7.0mm), 7-8 (7.0mm<CL 8.0mm), 8-10 (8.0mm<CL 10.0mm), 10-15
(10.0mm<CL 15.0mm), 15-20 (15.0mm<CL 20.0mm), 20-25 (20.0mm<CL 25.0mm), and
25-30 (25.0mm<CL 30.0mm).]
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3. 10 6 (A 15:40-19:40 B
19:40-23:40 C 23:40-03:40 D 03:40-07:40 E 07:40-11:40 F
11:40-15:40 A 15:40 22 )

individuals of Macrobrachium. (The intervals of collecting time could be divided into six time 
periods; A: 15:40-19:40, B: 19:40-23:40, C: 23:40-03:40, D: 03:40-07:40, E: 07:40-11:40, F: 
11:40-15:40; excluding the total of 22 individuals collected before 15:40 from the A period of each 
month.)

Species The intervals of time for collecting individuals Total
A B C D E F number

M. japonicum 45 136 71 88 3 5 348
M. australe 38 61 37 12 1 - 149
M. formosense 16 27 11 6 1 1 62
M. lepidactyloides 8 8 6 4 - - 26
M. placidulum - 11 1 3 - - 16
M. lar 1 4 3 1 - - 9
M. latidactylus 1 3 3 - 1 - 8
M. nipponense 1 1 2 - 1 - 5
M. jaroense - 3 - 1 - - 4
M. latimanus - 3 - - - 1 4
Total number 110 257 134 115 8 7 631
Ratio (%) 17.43 40.73 21.24 18.22 1.27 1.11 100

4. 2007 4 2009 7 ( A 15:40
10 )

Table 4. Frequency distributions of Macrobrachium 
December of 2007, January to December of 2008, and January to July of 2009. (Ten larvae 
collected before 15:40 in the A period of each month were not included.) 

Years Months Total 
numberJan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

2007 - - - 3 18 14 26 - 273 4 1 0 339
2008 1 0 1 0 12 2 13 13 - 4 8 14 68
2009 5 3 4 7 63 36 51 - - - - - 169

Total number 6 3 5 10 93 52 90 13 273 8 9 14 576
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5. 2007 2008 2009 10

              The numbers in parentheses indicate total sampling frequency in each year.

Species Years Total
2007 2008 2009 number

M. japonicum 234 40 52 326
M. australe 52 3 84 139
M. formosense 30 4 15 49
M. lepidactyloides 5 14 6 25
M. placidulum 4 3 5 12
M. lar 8 - - 8
M. latidactylus 1 1 5 7
M. jaroense 1 3 - 4
M. latimanus 4 - - 4
M. nipponense - - 2 2
Total number 339(8) 68(11) 169(7) 576
Spp. number 9 7 7 -

6. 2007 4 2009 7 10
Table 6. Frequency distributions of Macrobrachium

July 2009. 

Species Months Total 
numberJan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

M. japonicum 5 3 1 4 50 16 36 11 184 6 7 3 326
M. australe - - 2 3 20 28 46 - 39 - - 1 139
M. formosense - - - - 6 3 6 2 30 - - 2 49
M. lepidactyloides - - 1 3 6 - - - 3 2 2 8 25
M. placidulum - - - - 8 - 1 - 3 - - - 12
M. lar - - - - - - - - 8 - - - 8
M. latidactylus - - - - - 5 1 - 1 - - - 7
M. jaroense - - - - 3 - - - 1 - - - 4
M. latimanus - - - - - - - - 4 - - - 4
M. nipponense 1 - 1 - - - - - - - - - 2
Total number 6 3 5 10 93 52 90 13 273 8 9 14 576
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7. 6 ( 7 A 15:40-
19:40 B 19:40-23:40 C 23:40-03:40 D 03:40-07:40 E 07:40-
11:40 F 11:40-15:40)

Table 7. Frequency distributions of upstream juvenile of Macrobrachium spp. in six time intervals. 
(Juvenile: carapace length 7mm; the intervals of collecting time could be divided in six time 
periods; A: 15:40-19:40, B: 19:40-23:40, C: 23:40-03:40, D: 03:40-07:40, E: 07:40-11:40, F: 11:40-
15:40; the numbers in parentheses indicate total species in each time periods.)

Species Time intervals for collecting individuals Total
A B C D E F number

M. japonicum 41 126 70 86 1 2 326
M. australe 37 57 33 11 1 - 139
M. formosense 16 23 7 3 - - 49
M. lepidactyloides 7 8 6 4 - - 25
M. placidulum - 8 1 3 - - 12
M. lar 1 4 2 1 - - 8
M. latidactylus 1 3 3 - - - 7
M. jaroense - 3 - 1 - - 4
M. latimanus - 3 - - - 1 4
M. nipponense 1 - 1 - - - 2
Total number 104(7) 235(9) 123(8) 109(7) 2(2) 3(2) 576
Ratio (%) 18.06 40.80 21.35 18.92 0.35 0.52 100

8. 6  ( 7 A
15:40-19:40 B 19:40-23:40 C 23:40-03:40 D 03:40-07:40 E

07:40-11:40 F 11:40-15:40)
Table 8. Frequency distributions of carapace lengths of uptream juvenile in six intervals of time. (Juvenile: 

carapace length 7mm; the intervals of collecting time could be divided six time periods; A: 
15:40-19:40, B: 19:40-23:40, C: 23:40-03:40, D: 03:40-07:40, E: 07:40-11:40, F: 11:40-15:40)

Carapace 
length(mm)

Intervals of time Total Ratio
A B C D E F number %

1-2 - 2 20 - - - 22 3.82
2-3 13 40 14 14 1 2 84 14.58
3-4 24 75 34 49 - 1 183 31.77
4-5 35 85 36 34 - - 190 32.99
5-6 27 27 13 7 - - 74 12.85
6-7 5 6 6 5 1 - 23 3.99

Total number 104 235 123 109 2 3 576 100
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Fig. 8. The Daily Mean Discharge of the Jui-Sui bridge station detecting the discharge of the Hsiukuluan 
River from 2007 to 2009.
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Fig. 9. The mean water temperatures of each collecting month from April 2007 to July 2009.
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Fig. 10. The bars of high water temperature (WT, black bars) duration from May to September and low 
water temperature (gray bars) duration from October to April at six time periods (A:15:40-19:40, 
B:19:40-23:40, C:23:40-03:40, D:03:40-07:40, E:07:40-11:40, F:11:40-15:40) on April 2007 to 
July 2009.
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