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HSEE ¢ DR - OB - O FHEER 28

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,
specifically 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
in the day. Three types can be roughly categorized according to the different months of
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 species that have yet to be clarified in Taiwan.

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

fishway trap (Chen et al. 2021)
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Fig. 2. The fishway for collecting Macrobrachium spp. (A) The location of the fishway trap and an
artificial water channel of about 20 m long, 1.5 m wide and 25 cm deep on the beach of the inner
curvature; (B) The arrangement of elements for consisting fishway trap; (C) The detail structure of
the main part of trap. Arrows indicate the direction of water flow (Chen et al. 2021).
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3. PREEECH TR E IR (PR 2021) -
Fig. 3. A picture of fishway trap (Chen et al. 2021).
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1. FHAEEIRFTER 10 FEEERE R A BB RIE ST (2007 424 H £ 2009 £ 7 H s &5 H
7 A TRFES 15:40 Z BIFTHIERY(E G 22 & » HopEaigH & = 7mm HIZ0HGH 10 & - [UEGA
126)

Table 1. The percentages and frequency distributions of 10 Macrobrachium spp. collected from the
Hsiukuluan River in different months, April 2007 to July 2009. (A total of 22 individuals were
collected before 15:40 in the A period of each month, including 10 juveniles with a carapace
length = 7mm and 12 adults.)

Species Months Total Ratio
P Jan | Feb | Mar | Apr | May | Jun | Jul |Aug| Sep | Oct | Nov | Dec | number (%)
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 | 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
300
250 +
c_3u 200
3 -
=
o
g =
“5 150 A
v
o]
_g N
s 100 -
=z
50 A
ol LA e[
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month

4. & A Oy AR PR B R H R -

Fig. 4. Frequency distributions of total individual of Macrobrachium spp. collected from different months.
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2. FH IR TR 10 IR B H & 2 H or bE A E 3 AT [2007 £ 4 H 2 2009 7 A R
UEMg ST E A 4HEH 124 0 43 Hl B 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) jz
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).]

Species Carapace length (mm) Total
1-2 | 2-3 34 | 45| 56 | 67 | 7-8 | 8-10 [10-15|15-20|20-25| 25-30 | number
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 | 429 | 1.84 | 2.30 | 3.06 | 2.76 | 0.15 | 0.15 100
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3. FHAEEIRATER 10 UEIRAE 6 (B FEIRF e 2 H o EE RARE 30 (A B © 15:40-19:40 ~ B FFES
19:40-23:40 ~ C K EZ 1 23:40-03:40 ~ D Hf E% : 03:40-07:40 ~ E B E% 0 07:40-11:40 ~ F B B ¢
11:40-15:40 5 REEHS G A L 15:40 2 FIFTESENEREIE 22 &)

Table 3. Frequency distributions and percentages of six different intervals of time for collecting
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

7 4.2007 - 4 H £ 2009 4 7 HFTHAIRAAGH H RIS (REES A AR 15:40 ZHIFTHR
TERZEG 10 &)

Table 4. Frequency distributions of Macrobrachium spp. juvenile in different months from April to
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
Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | number
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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Fig. 5. Frequency distributions of individuals of different Macrobrachium spp.
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SR EEEHLBIRE (Macrobrachium) MEEEH EHFIEERE

7 5.2007 ~ 2008 f 2009 #AEFTER 10 MURANASHI S ERE
Table 5. The total numbers of different juvenile species in 2007, 2008, and 2009.
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 -

7 6.2007 £F 4 H 2 2009 ££ 7 HFTER 10 HERANEGHY H HISHE

Table 6. Frequency distributions of Macrobrachium spp. juvenile in different months from April 2007 to

July 2009.
Species Months Total
Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | number
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. HEANEEAE 6 (E A FRF B2 EISARE o3 AR (408 ¢ BRI R/NS 7 A E A BRFEL © 15:40-
19:40 ~ B BF E% 1 19:40-23:40 ~ C HF E& © 23:40-03:40 ~ D HF E% © 03:40-07:40 ~ E HF E& 1 07:40-
11:40 ~ F B#E% © 11:40-15:40)

Table 7. Frequency distributions of upstream juvenile of Macrobrachium spp. in six time intervals.
(Juvenile: carapace length = 7mmy; 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 L
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. N[EIEHR & 2 HIRANEGAE 6 {EH By _E IR oA fe S EE (420G BRI R =7 AE 5 A
HFES © 15:40-19:40 ~ BHFES 1 19:40-23:40 ~ C H#ER © 23:40-03:40 ~ D FES 1 03:40-07:40 ~ B HFES: ¢
07:40-11:40 ~ F B#ES © 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 Intervals of time Total Ratio
length(mm) 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. 6. The percentages of total juveniles (Juvenile: carapace length < 7mm) 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)

] w23 ®34 w45 856 67
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Fig. 7. The percentages of carapace length of total juveniles (Juvenile: carapace length < 7mm).
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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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Abstract

We set up infrared camera traps at six sampling points in the man-made forest and
adjacent natural forest of Hehuanshan Farm, respectively, to investigate the animal com-
munities from March 2019 to June 2021. During the study period, 19 mammal species
of 11 families and four orders, 29 bird species of 15 families and three orders, and one
reptile species of one family and one order were recorded. Analysis revealed no differ-
ence in the number of species recorded in the man-made forest and natural forest, but
there were significantly more animals in the natural forest. Except for the Margalef's
richness index, the Simpson's index, Shannon-Weiner diversity index, and Pielou's even-
ness index of the natural forest were all lower in the natural man-madeforest, which may
be due to the obvious quantitative advantage of the Formosan Reeve's muntjac (Muntia-
cus reevesi micrurus). Analysis of activity frequency between the man-made forest and
natural forest and between seasons showed that only the Formosan Reeve's muntjac had
a significantly higher activity rate in the natural forest. The Formosan white-bellied rat
(Niviventer culturatus) was more active in the spring and summer than in the autumn
and winter; the activity peak of the Formosan wood mice (4dpodemus semotus) occurred
in the summer; the Formosan sambar deer (Rusa unicolor swinhoei) was significantly
more active in the spring than in the autumn and winter, and significantly more active in
the summer than in the autumn; the Formosan wild boar (Sus scrofa taivanus) was less
active in the spring than in the summer and autumn, and significantly less active in the
winter than in the summer. The Mikado pheasant (Syrmaticus mikado), white-whiskered
Laughingthrush (7Trochalopteron morrisonianum), and Taiwan whistling-thrush (My-
ophonus insularis) were more active in the spring and summer than in the autumn and
winter; the Steere's Liocichla (Liocichla steerii) was more active in the summer than

in the autumn and winter; and the White's thrush (Zoothera aurea) was more active in
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the spring and winter. Between 2019 and 2020, there were significant differences in the
activity frequency of the Formosan wood mice, Taiwan vole (Microtus kikuchii), For-
mosan Reeve's muntjac, Formosan wild boar, and Formosan weasel (Mustela sibirica

taivana).

Keyword: high altitude, man-made forest, infrared camera trap, plantation
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Launaea procumbens (Compositae), a newly naturalized
species representing a new generic record for the Flora
of Taiwan.
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Abstract

In this study, we report Launaea procumbens (Compositae) as a newly recorded genus
and naturalized species in Taiwan. The Old World genus Launaea is mainly distributed
in Africa and Southwest Asia. In 2022, a naturalized population of Launaea procumbens
was first recorded in Yunlin County, Taiwan. Detailed morphological description and

photographs of L. procumbens in Taiwan are provided in this study

Keywords

Launaea procumbens, Compositae, newly naturalized, Taiwan
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Figure 1. Distribution map of Launaea procumbens (Roxb.) Ramayya & Rajagopal in Taiwan.
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Figure 2. Launaea procumbens (Roxburgh) Ramayya & Rajagopal.

A. Habit. B. Leaves. C. Capitulum. D. Outer achene. D’. Inner achene. E. Floret. F. Corolla. G. Style. H.
Stamens. I. Achene.
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II. Manuscript Preparation:

1.

Research paper: Manuscript should be written in a sequence of 1) Title, 2) Authors’ full name 3)
Author(s) affiliations(s) and address(es), 4) Abstract, 5) Key words, 6) Introduction, 7) Materials and
methods, 8) Results, 9) Discussion, 10) Conclusions, 11) Acknowledgements, 12) Literature Cited. Of
them 1 to 5 should be written in dual languages, Chinese and English.

Data paper: Manuscript should be written in a sequence of 1) Title, 2) Authors full name, 3) Author(s)
affiliations(s) and address(es), 4) Abstract, 5) Key words, 6) URL of the website where the dataset and
metadata are available. The dataset and metadata should be built in the international standard formats
of Darwin Core (DwC) and Ecological Metadata Language (EML). For species occurrence open data
repositories, Global Biodiversity Information Facility (GBIF) is suggested. Author(s) must confirm the
correctness and authenticity of the data prior to submission. The data should be readable and its
meaning obvious for the data user(s). Importantly, if anomalies, outliers, and/or missing values are
included in the data, a distinct number or symbol should be used to clearly identify those values.
Metadata should be written at least in 1) Dataset content, 2) Coverage (including Taxonomic, Spatial
and Temporal aspects), 3) Methods, 4) Intellectual property rights disclaimer. To promote the free
dissemination of biodiversity open data, author(s) should not assert any proprietary rights to the dataset
and metadata. For example,

This {DATA(BASE)} is made available under the Open Data Commons Public Domain
Dedication and License v1.0. (http://www.opendatacommons.org/licenses/pddl/1.0/)

This {DATA(BASE)- NAME} is made available under the Open Data Commons Attribution
License v1.0. (https://opendatacommons.org/licenses/by/1.0/)

3. Cover page should contain title of manuscript, author name(s), author’s (s’) affiliation(s),
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corresponding author’s name, telephone number, fax number and e-mail address, and a short running
title.

Title should be less than 30 words. Capitalize the first letter of each word except articles, conjunctions
and prepositions.

Author’s name should be first name first followed by surname. For multiple authors, use a comma to
separate the names but the last two names by “and.”

Running title should be less than 50 letters including spaces.

Abstract must be a single paragraph not exceeding 500 words.

Key words should be no more than 5 words.

IIL.Manuscript Format:

1.

Manuscript must be typed using standard software (Microsoft Word) with top, bottom, left and right.
Mark page numbers on the bottom.
Manuscript should be typed in a uniform character size. There is no need to differentiate paragraph,
title, subtitle or contents by using large or small characters.
Measurements should use International System of Units (kg, mg, km, m, cm.... etc.). All numerals or
quantities should be expressed in Arabic numbers. Years in the text should use A.D. universally.
Figures and tables in the text should be sequenced by Arabic numbers (e.g. Fig.1 and Table 1). Both
graphs and photos use same “Fig.” designation.
Common name of an animal or plant that appears in title and first appears in abstract and text should be
accompanied with scientific name. All scientific names in manuscript should be in italics.
When citing a reference in text, use surname and year, e.g. (Clough 1998) for single author; use “and”
to link authors, e.g. (Pimm and Gittleman 1992) for double authors; and use “et al.” e.g. (Baker et al.
1996) for multiple authors. When citing multiple references, separate them with semi-colons in
chronological order.
Use the following system for arranging references in literature cited.
For journals:
Clough, B. 1998. Mangrove forest productivity and biomass accumulation in Hinchinbrook Channel,
Australia. Mangroves and Salt Marshes 2: 191-198.
Pimm, S. L. and J. L. Gittleman. 1992. Biodiversity: Where is it? Science 255: 910-940.
Baker, C. S., F. Cipriano and S. R. Palumbi. 1996. Molecular genetic identification of whale and
dolphin products from commercial markets in Korea and Japan. Molecular Ecology 5: 671-685.
For books and symposiums:
Soule, M. E. and B. A. Wilco. 1980. Conservation biology: An evolutionary-ecological approach.
Sinauer Associates, Sunderand, Massachusetts.
Jinchu, H. and W. Fuwen. 1990. Development and progress of breeding and rearing giant pandas in
captivity within China. pp. 322-325. In: H. Jinchu (ed). Research and progress in biology of the

giant panda. Sichuan Publishing House of Science and Technology, Sichuan, China.
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10.

Table should be typed on a separate sheet and be headed by a title of dual languages (Chinese and
English). It consists of only horizontal lines and typed with English terms (if possible) and Arabic
numerals. If foot notes are required, mark with superscripts 1, 2, *, #, etc.

Figure should be drawn with black ink on a separate white tracing paper with a figure legend of the
dual languages below. Computer graph made from laser printer is acceptable.

Photograph should be a glossy black and white shot with sufficient resolution to be clearly legible after
reduction. When multiple photos are employed, the author should arrange them in plates. Micrographs
should include bars indicating scales of magnification. Photos should be pasted on white A4 paper

loosely with the figure legend below.
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