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Abstract

Flying foxes, a frugivorous species, are key pollinators and seed dispersers for many plants in their
ecosystems, and considered as a keystone species. The Formosan flying fox (Pteropus dasymallus formosus),
one of five subspecies of the Ryukyu flying fox (P. dasymallus), was found in Taiwan. Previously, they were
primarily found in Green Island (formerly known as Huoshao Island) of Taitung, and now the stable
populations of Formosan flying fox can be found in Turtle Island of Yilan and in Hualien. The total population
of Formosan flying fox is approximately around 200 individuals. Due to its small population and limited
distribution, this species not only has been listed as an endangered species since the Wildlife Conservation
Act was enacted in 1989, but also listed as nationally and critically endangered in the 2017 and 2024 Taiwan
Red Lists of Terrestrial Mammals. Exploring the activity patterns of wild animals helps us understand their
distribution and behavioral ecology, which is particularly important for conservation strategies for endangered
species. To investigate the home range and migration patterns of the Formosan flying fox, this study conducted

surveys in the main distribution areas of the species in 2021 and 2022. Mist nets were set up to capture

181



oA P My TW . Biodivers. 28(3): 180-204, 2026

nocturnal individuals. Satellite transmitters were then attached to the captured individuals for tracking their
range and investigating their migration patterns and habitat fidelity. The results show that 6 individuals (3
females and 3 males) were captured in Turtle Island of Yilan during 2021, and the other 3 individuals (2
females and 1 male) in Hualien during 2022, for a total of 9 Formosan flying foxes captured. Capture attempts
were also made in Green Island of Taitung, but no results were achieved. A total of 4 individuals, including 2
male and 2 female adults captured in Turtle Island of Yilan and Hualien, were selected for tagging and satellite
tracking. The recovery period for tracked individuals ranged from as short as 14 days to as long as 176 days.
The home ranges of those individuals ranged from 1.2 to 17.3 km?, and males had larger home ranges than
females. No tracked individuals were found to migrate off the island or move long distances across counties,
indicating a high degree of regional fidelity. The regional movements of flying foxes are likely related to the
flowering and fruiting phenology of local food source trees.

Key words: Fruit bat, Keystone species, population size, satellite transmitter, migration, marked-recapture
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Fig. 1 Map of the sample area for capture and release research of Formosan flying fox (Pteropus dasymallus

formosus) in Turtle Island of Yilan during 2021 and in Hualien during 2022.
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Fig. 2 The home range and related locations of two released Formosan flying foxes (Pteropus dasymallus
formosus) by satellite transmitters tracking in Turtle Island of Yilan during 2021. Note: The Bat A
was an adult female BATTWO050, while Bat B was an adult male BATTWO012.
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Fig. 3 The home range and related locations of two released Formosan flying foxes (Pteropus dasymallus
formosus) by satellite transmitters tracking in Hualien during 2022. Note: The Bat C was an adult
male BATTWO13 which was captured and released twice during the study period, while Bat D was
an adult female BATTWO047.
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Fig. 4 Left: Leather collar, Center: Battery-powered satellite transmitter, Right: Solar-powered satellite

transmitter.
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Fig. 5 Illustration of a Formosan flying fox wearing a satellite transmitter. Left: Solar-powered satellite

transmitter; Right: Battery-powered satellite transmitter.
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# 12021 #£402022 & & B30 F fFdh Lo§ foiciEs R EZ LG RH KT C Bul{re
Table 1 Number, sex, and age of Formosan flying foxes (Pteropus dasymallus formosus) captured in Turtle

Island of Yilan and Hualien during 2021 and 2022, respectively

Turtle island Hualien
Sex and age 2021 2022
August October April July Total
Adult 3 0 0 1 4
Female
Sub-adult 0 0 0 1 1
Adult 0 1 1 1* 2
Male
Sub-adult 2 0 0 0 2

L KERTH RSB > B A B 2022 £ 40
Note: *Recaptured individual that was first caught in April, 2022
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Table 2 Basic information and morphological measurements of 9 Formosan flying foxes (Pteropus dasymallus

PET
1B

LB RBHY

iﬁf‘w
BArTEE BB 9 S LB PA A TR

formosus) captured in Turtle Island of Yilan and Hualien during 2021 and 2022, respectively;

*The adult male BATTWO013 was captured and released twice during the study period

SRl o

/
3 s R

4
&

Wingspan length.
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No. Location Date Sex Age Banding - Weight BL — FA —TA WL Transmitter
number (g0 (m) (cm) (mm) (cm)
Turtle Is. 2021/8/10 F A BATTWO050 340 162 13.0 6.5 97.2 wearing
Turtle Is. 2021/8/11 F A BATTWO009 365 182 13.5 6.6 88.0 notwearing
Turtle Is. 2021/8/11 M SA BATTWO010 230 18.8 122 6.1 61.0 not wearing
4 TurtleIs. 2021/8/11 F A BATTWO008 335 185 13.0 6.9 82.0 notwearing
Turtle Is. 2021/8/11 M SA BATTWO11 238 17.3 122 6.4 89.0 not wearing
6 Turtle Is. 2021/10/19 M A BATTWO0I12 390 21.0 13.6 6.8 984 wearing
Hualien 2022/4/18 M A BATTWOI13* 400 225 13.7 6.8 97.6 wearing
Hualien 2022/7/20 F SA BATTWO048 217 152 11.7 59 93.6 not wearing
Hualien 2022/7/20 F A BATTWO047 376 23.0 13.7 6.8 99.0 wearing
10 Hualien 2022/7/20 M A BATTWO13* 427 225 13.7 6.8 97.6 re-wearing
EIFipd oM zef A S SA T Iy o BLIE SFAI AL CTAD & > WL

¥E
Note: F: Female, M: Male; A: Adult, SA: Sub-adult. BL: Body length; FA: Forearm length, TA: Tail length, WL:

E
™

o
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# 32021 B 2022 ER A B E S L friiEe Ra L 4 § NG i E B3R B B
5% o Rz S 4 BATTWOL3 G 7 8 B3 i 5 =<

Table3. Satellite transmitter tracking of four Formosan flying foxes (Pteropus dasymallus formosus) captured
in Turtle Island of Yilan and Hualien during 2021 and 2022, respectively
*The adult male BATTWO013 was captured and released twice in April and July, 2022

Banding Sex Body Study Captured Days of Home Day Longest straight

number weight  sites /released Tracking range roost distance in
(2) date period (km?) range tracking period /
and N (km?) a single day (km)
BATTWO050 F 340  Turtle  2021/08/10 25 1.2 0.086 1.6/0.97

Island  2021/08/11 (186)

BATTWO0I2 M 390  Turtle  2021/10/19 14 24 0246 2.8/1.77
Island  2021/10/20 (48)

BATTWO013* M 400  Hualien 2022/04/18 64 148  0.892 5.5/4.29
2022/04/23 (193)

BATTWO13* M 427  Hualien 2022/07/20 103 78  0.892 4.9/3.65
2022/07/21 (311)

BATTWO047 F 376 ~ Hualien 2022/07/20 85 52 0.763 3.4/2.27
2022/07/21 (98)

R Fepd o Mz o EE R ff (km?) 95k 3 ooeizg (N) By % 100%3 | &
5825 (MCP100) 3+ &

Note: F: Female, M: Male. Home range (km?) is calculated using 100% MCP (MCP 100) from the data of
effective positioning points (N) by Satellite
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Dataset of carnivorous plants survey in Taiwan and Kinmen
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GRS FAENE CBERTALS LR > FAF A S AR A 2 Y ek
Z2 ¥ A F BAAmAd BRRBHIEFBAFALRE  iRBALFDIHESF AT RIR
2014812024 EFren BB ATENIHESFIRN X815 B0 207 BEE > 349 &

Ao & 72 F T ¥4 (Droseraceae) % T ¥ i (Drosera)3 6% j2 % 4% (Lentibulariaceae) J2 % %
(Utricularia) 12 f& 295 2017 £ # g dfEfF A F £480> O3 R AR fr- B AT Sfd
RFEiE b o B R4k B % (NCR, Nationally Critically Endangered) # 8 3 2 #& - & 73f 5 % (NEN,
Nationally Endangered) 7 4 #& > ® %% % % (NVU, Nationally Vulnerable) 7 2 f& » B #d%iT % ¥ %
(NNT, Nationally Near Threatened) 1 #& > #7 & % # % (LC, Least Concern) 1 & > 7 if * %33 %% (NA,
Not Applicable) 1 #& « A TR E X FHB- K S HREFF7 T T "LrTE‘f‘kT et A a By s HBEEY
2L 1%

Magin D SANEY A d X PF A RENA

Abstract

Carnivorous plants have evolved predatory mechanisms to compensate for nutrient-deficient habitats,
particularly to supplement the scarcity of nitrogen, phosphorus, and other soil elements, and their unique
physiology and ecology possess significant scientific values. To comprehensively assess the distribution and
population status of carnivorous plants in Taiwan, field surveys were conducted from 2014 to 2024. A total
of 349 occurrence records were obtained from 207 locations, representing 15 species (including 3 species of
Droseraceae and Drosera, and 12 species of Lentibulariaceae and Utricularia) across two families. Based on
the 2017 Red List of Vascular Plants in Taiwan, the dataset, excluding three non-native species and one
newly recorded species, comprises four species classified as Nationally Endangered (NEN), two as
Nationally Critically Endangered (NCR), two as Nationally Vulnerable (NVU), one as Least Concern (LC),
one as Nationally Near Threatened (NNT), and one as Not Applicable (NA). This dataset aims to support

future research and foster collaborative efforts for the conservation of carnivorous plant diversity in Taiwan.

Keywords: Carnivorous Plants, Red List, Threatened Species, Hotspot Inventory
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Introduction

Carnivorous plants, also known as
insectivorous plants, typically inhabit nutrient-poor,
acidic wetlands or marshes, where essential
nutrients, such as nitrogen and phosphorus, are
scarce (Adamec1997; Ellison and Gotelli 2009).
For adaptation, these plants have evolved trapping
mechanisms to adapt and capture small insects as a
supplementary nutrient source. While they possess
chlorophyll and function as primary producers
through photosynthesis, their carnivorous behavior
also positions them as secondary consumers. This
unique combination confers a dual role in the
ecosystem (Fan et al. 2025; Huang 2015).

In Taiwan, 15 native and 5 naturalized
carnivorous plant species have been documented
(Liou et al. 2011; Hsu et al. 2017; Chao and Hsu
2018; Chao et al. 2024). However, the nationwide
distribution and status of carnivorous plants have
not been well understood due to the lack of
comprehensive surveys targeting this group of
species. To address this knowledge gap, we
conducted a large-scale survey across Taiwan and
Kinmen Island from 2014 to 2024.

These results have been compiled into the
“Dataset of Carnivorous Plants Survey in Taiwan,”
which comprises 349 records, representing 15
species across two families, Droseraceae and
Lentibulariaceae (Table 1). The distribution of
occurrence records categorized by year and month
is presented in Figure 1. According to the Editorial
Committee of the Red List of Taiwan Plants (2017),
the recorded species include two classified as
Nationally Critically Endangered (NCR), four as
Nationally Endangered (NEN), two as Nationally
Vulnerable (NVU), one as Nationally Near
Threatened (NNT) and one as Not Applicable
(NA).This dataset addresses knowledge gaps

resulted from previously fragmented and spatially
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uneven distribution. By prioritizing extensive
surveys across potential distribution sites over long-
term monitoring data of limited fixed plots, this
study compiled occurrence records for multiple
species to delineate their overall spatial distribution
patterns. The present dataset serves as a foundation
for identifying representative or high-priority
hotspots for further verification and long-term

monitoring.

Project description
Title: Survey Data of Carnivorous plants in Taiwan
Study area description:

Carnivorous plant habitats in Taiwan exhibit
considerable ecological diversity and are primarily
associated with nutrient-poor and persistently moist
environments. Major habitat types include wetlands
and wet grasslands, shallow ponds and deeper
aquatic habitats, as well as agricultural wetlands,
such as rice paddies. In addition, some species
occur in open habitats with sandy substrates,
including bare sandy ground and sandy grasslands.
Certain species are also adapted to specialized
microhabitats, such as dripping rock walls, where
constant moisture is available. In contrast, the
habitat types of carnivorous plants in Kinmen are
comparatively less diverse. Most species occur in
wetlands, wet grasslands, and water bodies
associated with agricultural landscapes, such as rice
paddies and agricultural ponds. A few species are
also found on exposed rock surfaces or dripping
rock walls that provide localized moist
microhabitats. Table 2 shows the habitat
characteristics of each species, and the distribution
of carnivorous plants occurrence records in Taiwan
displays in Figure 2.

Taxonomic coverage
General taxonomic coverage description: This

dataset focuses on carnivorous plants in Taiwan.
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Taxonomic details are described below.
Taxonomic ranks:
Kingdom: Plantae
Phylum: Embryophyta
Class: Spermatopsida
Order: Lamiales, Caryophyllales
Family: Droseraceae, Lentibulariaceae
Spatial coverage

General spatial coverage: The records in this
dataset are from main island of Taiwan and nearby
Kingmen.
Coordinates: 22°21'52.62"N and 25°11'60"N
Latitude; 118°17'60"E and 121°5627.75"E
Longitude

Temporal Coverage
January 1, 2014 - December 31, 2024

Methods

Method step description:

1. Data Compilation: Information on the
distribution and phenology of carnivorous
plants was compiled through a literature
review, consultation with taxonomic expert
specializing in carnivorous plants.

2. Field Observations: The Society of
Wilderness team and citizen scientists
conducted field surveys at known
carnivorous plant locations identified
through the previous data compilation
process across Taiwan and Kinmen.

3. Survey Data: During each survey,
observed species and GPS coordinates
were recorded. Photographs of key
morphological features, including flowers,
fruits, leaves, and seeds, were taken to
support species identification and
phenological documentation. Definitions
of the phenology categories are provided in

Appendix 1.

Study extent description:

From2014 to 2024, the Society of Wilderness
team and citizen scientists observed the distribution
of carnivorous plants at 207 locations across
mainland Taiwan (189 locations) and Kinmen
Island (18 locations). Multiple species were found
at the same coordinates, totaling 23 points and 96
records, presenting in Appendix 2. The surveyed
locations were selected based on prior data
compilation and expert consultations to encompass
locations with documented occurrences of

carnivorous plant species.

Sampling description:

Field surveys were conducted at 207 locations
with previously documented occurrences of
carnivorous plants across Taiwan and Kinmen. At
each location, observers conducted the targeting
searches within the surrounding habitat to detect
carnivorous plant species and record their
phenological status. Surveys were typically
conducted during the flowering seasons to facilitate
species identification and phenological
observations. Among 207 locations, 89 locations
were revisited in multiple years. Lianhua Temple
Wetland in Hsinchu was surveyed every year since
2015, resulting in the highest number of repeated
surveys. Repeated surveys were necessary because
some carnivorous plants have short life cycles (e.g.,
Droseraindica) or may rapidly complete their life
cycle under adverse conditions, entering dormancy
or producing seeds to survive unfavorable periods.
As a result, populations may be seasonally
undetectable and show considerable temporal
variation, making repeated surveys essential for
understanding their life history and phenological

patterns.

Quality control description:



During each survey, photographs of key
morphological features, including flowers, fruits,
leaves, and seeds, were taken to support species
identification and phenological documentation.
Experts assisted in the professional identification
and confirmation of species and phenology. During
the data verification and cleaning phase, each
survey record underwent a systematic review,
including confirming the rationality of coordinate
locations, comparing spatial distribution
consistency, and identifying and removing
duplicate records to prevent data duplication or
location errors.

Datasets
Dataset description:
Object name:
Darwin Core Archive Dataset of Carnivorous Plants
Survey in Taiwan
Character encoding: UTF-8
Format name: Darwin Core Archive format
Format version: 1.9.

Distribution:https://ipt.taibif.tw/archive.do?r=carni

vorousplant_tw
Publication date of data: 2026-01-16
Language: English

License of use: Creative Commons Attribution
(CC-BY 4.0) License
Metadata language: English

Dataset metadata: Data structure is presented in
Appendix 3.

Metadata creation date: 2026-01-16
Hierarchy level: Dataset

Acknowledgments
Thanks to the volunteers from the Society of
Wilderness for helping with the investigation.
Thanks also to both Professor Yang Shu-Sen at
Tsinghua University and Mr. Hsu Tian-Quan at the

Forestry Research Institute, for assisting in the

209

LA B EP DA RFDATHE
professional identification and confirmation of

species and phenology in carnivorous plants.

Literature Cited

Adamec, L. (1997). Mineral nutrition of
carnivorous plants: A review.Botanical Review,
63:273-299.

Chao, Y.S., and T.C. Hsu. (2018). Carnivorous
plants in Taiwan: Bladderworts (Utricularia).
Taiwan Museum Quarterly, 37,: 24-31.

Chao, Y.S., L.C. Wang, C.T. Chen, and C.C.Wang.
(2024). New distribution of
Utriculariawarburgii (Lentibulariaceae) from
Taiwan. Taiwania 69: 560-568.DOI:
10.6165/tai.2024.69.560

Editorial Committee of the Red List of Taiwan
Plants. (2017). The Red List of Vascular Plants
of Taiwan, 2017. Endemic Species Research
Institute, Forestry Bureau, Council of
Agriculture, Executive Yuan and Taiwan Society
of Plant Systematics, Nantou, Taiwan.

Ellison, A. M. andN. J. Gotelli. (2009). Energetics
and the evolution of carnivorous plants—
Darwin’s ‘most wonderful plants in the
world’.Journal of Experimental Botany, 60: 19-
42.

Fan, R., Takizawa, Y., and P. S. Dharampal. et al.
(2025). Carnivorous plants: unveiling trophic
identity and advanced nitrogen acquisition
strategies. Progress in Earth and Planetary
Science. 12: 40. https://doi.org/10.1186/s40645-
025-00714-6

Hsu, T.C, Z.H. Chen andY.S. Chao. (2017). New
additions of the bladderworts (Lentibulariaceae)
in Taiwan. Taiwania 62: 99-104. DOI:
10.6165/tai.2017.62.99

Huang, H.Y. (2015). An ecophysiological study of
Droseraindica, a rare carnivorousplant in

Taiwan. Institute of Ecology and Evolutionary



o AP My TW . Biodivers. 28(3): 205-214, 2026
Biology College of Life Science
National Taiwan University Master Thesis.

Liou,S.C., H.Y.Tzeng,and Y.H. Tseng.(2011).
Utricularia graminifolia Vahl
(Lentibulariaceae): a Newly Naturalized Plant in
Taiwan. Quarterly Journal of Forest Research 33:
29-34.

Shen, J.C.(2020). Interesting and wonderful
carnivorous plants. Wilderness Express 332:12-
15.

210



ARG B AP NSRRI DETHE

Monthly/Yearly Data Distribution
90

80
=
70
60
50

[]
40 N II
30
20
10
o —

2014 2015 2018 2019 2020 2021 2022 2023 2024
year

records

mJan.-Mar. mApr.-Jun. Jul.-Sep. m Oct.-Dec.

Fig 1. Distribution of Monthly/Yearly recorded Data.
Bl liaRZ P PLAZTHAT

211



o AP My TW . Biodivers. 28(3): 205-214, 2026

118°15' 118°20'0 118°25" 118°30' 120°50"

24°30"
|
24°30'

24°25'
24°25'

e ~ ‘jinningTowrGig"f .6
o /- } ~ Kihmen County
. S ieyu Township o /____\
~

Esril © OpenStreetMap
contributors, TomTom, Garmin, FAO,

0 5 10 METI/NASA, USGS, Esri, CGIAR,
UsGSs
1
118°15' 118°20' 118°25 118°30'

rgposa
ait

R | '{Eﬁ‘:
[ |COUNTY
Redlist

® NCR

NEN N

vl

Tainan City
5 1

PingtuiZy County,

NVU y c)Kaohiffng
NNT
NLC

©C O e @ 0O e

Cultivated

L. Wy _Keelung
0 % R 4

Esri, TomTom, Garmin, FAO, NOAA, USGS,

B Km

50

Esri, CGIAR, USGS

Fig 2. Distribution of carnivorous plants occurrence records in Taiwan and Kinmen.

B2 spfEssrs =R -

212




THAEBE LM ZES R ﬁ;‘ﬁ#i%
Table 1. List of order, family, species, number of occurrence, and the Red List category in the dataset.
AOLFH BN SR o s 8 R R E A F Y

Order Family Species No. of Red List*
occurrence
Caryophyllales  Droseraceae Drosera burmanniiVahl 54 NVU
Drosera indica L. 33 NEN
Drosera spathulata Lab. 100 LC
Lamiales Lentibulariaceae  Utricularia aureal.our. 6 NEN
Utricularia australis R.Br. 4 NCR
Utricularia bifida L. 13 NEN
Utricularia caerulea L. 1 NCR
Utricularia gibba L. 19 NVU
Utricularia graminifolia Vahl 1 NA
Utricularia heterosepala Benj. 22 NEN
Utricularia striatula Sm. 75 NNT
Utricularia livida E. Mey. 7 Cultivated
Utricularia minutissima L. 1 Cultivated
Utricularia smithiana Wight 12 Cultivated
Utricularia warburgii K.1. 1 Newly
Goebel discovered
total 15 349

* NCR: Nationally Critically Endangered, NEN: Nationally Endangered, NVU: Nationally Vulnerable,
NNT: Near Threatened, LC: Least Concern, NA: Not Applicable
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Table 2. Habitat characteristics of each species
2.5 B AR AR TR PR

Species

Habitat characteristics in
Taiwan

Habitat characteristics in
Kinmen

Drosera burmannii Vahl

Drosera indica L.

Drosera spathulata Lab.

Utricularia aureal.our.

Utricularia australis R.Br.

Utricularia bifida L.

Utricularia caerulea L.

Utricularia gibba L.

Utricularia graminifolia Vahl

Utricularia heterosepala Benj.

Utricularia striatula Sm.
Utricularia livida E.Mey.
Utricularia minutissima L.
Utricularia smithiana Wight

Utricularia warburgii K.1.
Goebel

Wetland, Grassland
Wetland, Bare Sandy
Substrate, Sandy Grassland
Dripping Rock Wall, Sandy
Grassland

Shallow Pond, Rice Paddy
Field

Shallow Pond, Deep-water
Habitat

Wetland, Grassland, Dripping
Rock Wall, Rice Paddy Field

Shallow Pond, Rice Paddy
Field

Wetland, Grassland
Dripping Rock Wall, Sandy
Grassland

Dripping Rock Wall
Wetland, Grassland
Wetland, Grassland

Wet Grassland

Wetland, Grassland

Exposed Rock Surface, Dripping

Rock Wall, Grassland
Wetland, Grassland

Wetland, Rice Paddy Field

Wetland, Grassland, Dripping
Rock Wall
Agricultural Pond

Wetland, Grassland
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ABSTRACT

Hedypnois rhagadioloides (L.) F.W. Schmidt, originally native to the Mediterranean region and Iran,
has recently naturalized in Taiwan, with a population discovered in a coastal wasteland near Zhuwei Fishing
Port, Taoyuan City. The species has previously been reported to naturalize in Australia, South Africa, North
and South America, and, more recently, in Korea. This study documents the first occurrence of this species
and its genus in Taiwan. Detailed morphological descriptions and diagnostic images of this species are

provided for future identification and monitoring.

Keywords: Cichorieae, flora, Formosa, new record, taxonomy
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Lokam Lk R (Kilian et al. 2025; Enke et al. 1% LATE (Kang et al. 2024) - 2024 & F > A&
2012) - % 4 F 5 d A S R N B SRR $ ST L P PR
B R oaimgatt ke 2 _Jﬁﬂ?ﬂsﬁvfﬂ B Sz % ,t:_f« RETANAPE S FRFR- BA
(Leontodon) % » (Enkeetal.2012) > &7 H @ IR O oyt Rk R I "fF. # (Fig. 1) > 3%
BB AT R T - BF R g LR Eﬁf%&?ﬁ Lo N %4 (Fig 1E)» ®
it (Kilian et al. 2025; Kang et al. 2024) - Enke et P gk g o Pk e ahs £ (Fig. 10) o

al. (2012) T2 kg3 B 0~ B & Dfrdh 3 @%%&?i@“ﬁmﬂw§?¢$ﬁ?f¥

216



7 k= (Pengetal. 1998) > 5 & B ApRE < }EJ‘ {8
(Kilian et al. 2025; Kang et al. 2024) » F& T_ 5 @
FH B LT o B TRy
TP o AW AE L EFR (Picris) B w2y
% (Hypochaeris) # B+ 6 8 2 & jFit
# ¥ (Peng et al. 1998; Jung et al. 2008; Jung et al.
2009; Jung et al. 2010) » 3% = = f % £ 5 33 £
;#%%é’ﬁgﬁﬁ%ﬁaboﬁégﬁﬂgz
B2 it $ F S Mmo L SR
ey - :gﬁﬂ; fLp 8L A2 3T R Y
208 g it -

A e

Hedypnois Mill., Gard. Dict. Abr., ed. 4.: 606,
1754.

Herbs annuals, hispid with anchor or simple
hairs. Stems procumbent or erect, mostly branched.
Leaves predominantly basal, leaf margin entire
orpinnatilobed. Heads cymose or solitary,
bracteate, pedunculate; peduncle ridged and inflated
at fruiting; involucre cylindrical, biseriate; outer
phyllaries shorter than inner phyllaries; inner
phyllaries hardened and convex at fruiting,
enveloping outer cypselae; receptacles flat, pitted,
glabrous, epaleate. Florets ligulate, ligules
oblanceolate, apex 5-lobed, yellow; stamens 5;
pistil 1. Cypselae monomorphic; subcylindrical,
beakless, ribbed, scaly; pappus dimorphic, of scales
or scale-like bristles.

=3 K (Hedypnois Mill.)

—EAT A 2REGRSE S 20|
ETREAET 2 Ao EIAL  Frhd
BWRRH R RPN SRS AE L B
FEORHEF ST LA B
FRREHR EomES S PR PR
NEBREFENEYPRAT T & R R
oo frdE T Bt ki A BB o
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ER T ST R ]
PRI BRIERST > AHET R
$¢ o E St vl e A% A 5
B Erho B4R A G L Y o &
T S TEI

EEE
R ANEE L F A FH 2 "hedys" (FfrR) £
"pnoe" (F &) & gy W EEF 27 v F
oo BRI R BACE R AL B R
Lo BITHR R L ER B | AT E ”ﬁ 33
LhFEHFIR > RAETERN Ty
By fead 2 off MAREA G
Hedypnois rhagadioloides (L.) F. W. Schmidt,
Samml. Phys. AufsdtzeBohm. Naturgesch. 1: 279,
1795; Hyoseris rhagadioloides L., Sp. P1.: 2: 809,
1753; Hyoseris cretica subsp. Rhagadioloides (L.)
Arcang., Comp. F1. Ital., ed. 2: 732, 1894;
Hedypnois cretica subsp. Rhagadioloides (L.)
Tackh. & Boulos, Publ. Cairo Univ. Herb. 5: 29,
1974; Leontodon rhagadioloides (L.) Enke &
Zidorn in Organisms Diversity Evol. 12: 14,
2012.—TYPE: LINN 957.9 (lectotype: designated
by Nordenstam, 1977).

2 EFms 5 (Fig 1)

Herbs annuals, usually up to 20 cm tall, hispid with
eglandular, anchor, or simple hairs. Stems erect or
prostrate, usually branched, spreading, sparsely
hispid. Basal leaves oblanceolate to oblong, obtuse,
4.0-8.0 cm long, 0.8—1.9 cm wide, shallowly
sinuate-dentate to lyrate-pinnatipartite, scabrous to
pubescent, setulose along the mid-vein; cauline
leaves elliptic to lanceolate, rounded at the base,
acute, 2.5-5.5 cm long, 0.4—1.2cm wide, entire
topinnatilobed. Heads cymose or solitary;
bractlinear, apex acute, base subcordate, amplexicaul,
hispid, margin entire, ciliate; peduncles 2—8 cm long,
thickened and inflated toward the apex, setulose to
hispidulous; involucre ca. 1 cm diam.; inner bracts

10-16, narrowly lanceolate, somewhat accrescent,



o B4 P M3 TW I Biodivers. 28(3): 215-220, 2026
setulose to subglabrous; Florets bisexual, ligulate;
ligules 3—6 mm long, yellow, apex5-toothed,
brown; tube 2.5-3.5 mm long, glabrous, white to
greenish, throat slightly pubescent outside; stamens
5, yellow; style apically bifid, pubescent, yellow.
Cypselae 5-7 mm long, blackish, more or less
incurved; pappus of outer cypselae ca. | mm long,
of the inner cypselae with 5 or 6 awns, 3.5-6 mm

long.
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P R 04-12 28 0 FH 2GRN - 5§
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Fig. 1 Morphology of Hedypnois rhagadioloides.

A—B. Habit, C. Stem and cauline leaves, D. Flowering and fruiting heads, E—F. Mature heads,
G. Longitudinal section of a head, H-I. Florets, J. Phyllary, K. Ovary and calyx, L. Stamen,
M. Stigma, N. Outer cypselae enveloped by a hardened phyllary, O. Inner cypselae, P. Outer
cypselae, Q. Pappus, and R. Distal part of an awned pappus. Scale bars = 1 mm in the descript

panel.
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B AL LA AP R AL P (Geosesarma mirum) k.
= 3R A

Estimating the Minimum Size at Sexual Maturity of the Taiwan

Endemic Crab Geosesarma mirum Using Allometric Growth
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FPHLO6ImmCESE N 3.839mm) > e M ARF T F L 07 mm (A L .9 13.0 mm?) o
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Mdgs HAIEFL R IESRCVARE CERFT CBESE
Abstract

Geosesarma mirum Shy and Ng, 2019 is a small freshwater endemic crab in Taiwan. It has a land-locked
life cycle with direct larval development and is distributed in the middle reaches of some streams in central
and southern Taiwan. However, little is known about the basic biology of this endemic species. Establishing
baseline biological data is therefore essential for future population monitoring and conservation management.
The present study aimed to estimate the minimum size at sexual maturity in G. mirum using morphometric
analyses. Approximately 200 individuals (ca. 100 of each sex) were collected from the type locality. Five
morphological variables were measured, including carapace length (CL), carapace width (CW), propodal
length (PL), propodal width (PW) and width of the third abdominal somite (AW). The results revealed distinct
sex-specific allometric growth patterns, reflecting differences in reproductive investment between males and
females. Segmented linear regression analyses further indicate that the minimum CW at sexual maturity was
6.1 mm in females (AW approximately 3.8—3.9 mm) and 9.7 mm in males (PL x PW approximately 13.0 mm?).

Key words: Geosesarma, minimum sexual maturity, morphometry, direct development, allometric growth
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sk = FE 4p £ & (Geosesarma hednon Ng, Liu and
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540 £ @7 (G ’ De Man. 1892) 2 Schubart, 2004) & # R r4p £ ¥ (Geosesarma
' P AR % (Geosesarma De Man, ) A mirum Shy and Ng, 2019) + '?;Lf?' i< (R B
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Bt 4@ % 58 7 4 % ¢ (Shy and Ng 2019) -

P AT 0 AN BARPEES 7
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?‘?”“% FEER L& TR E (Hartnoll
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Fig. 1. A, field collection; B, morphometric measurements of carapace width (CW, yellow) and length (CL,

red); C, abdominal width (AW, white), propodal length (PL, blue), and width (PW, green) of a crab.
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Fig. 3. Raincloud plots of the propodus measurements in males and females: A, propodal length (PL); B,

propodal width (PW); C, scatter plot of correlation between PL and PW.
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Fig. 4. Raincloud plots of abdominal width (AW, mm) in males and females.
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