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Abstract

The coastal forests and Qihoushan’s seawall of Kaohsiung Shoushan National
Nature Park are important habitats for land crabs, but in recent years the invasive species
Anoplolepis gracilipes Smith (1857) has appeared, and studies of 2018 revealed the actual
distribution of this species in wetland land crab hotspots. This formidable alien ant has
been reported to cause serious ecological damages in its invaded regions (Australia’s
Christmas Island, several Pacific islands, etc.), particularly posing a considerable impact
on the survival of native land crabs. During 2020, researchers used the bait trapping
method to investigate the presence of 4. gracilipes in three land crab hotspots around
coastal area and Qihoushan’s seawall of Shoushan National Nature Park. The findings
showed that 4. gracilipes workers were observed in all three land crab hotspots, where
windbreak forests around the Qihoushan’s seawall represented the most heavily infested
areas. “Anoplolepis gracilipes management program 2021 in Shoushan National Nature
Park by using artificial ant nests” demonstrated that A. gracilipes populations in
Qihoushan have been known to form supercolonies. In current studies, fieldwork was
conducted once per month from February to November 2022 (investigation in military
areas started from March to November 2022) to determine the distribution of A. gracilipes
around the land crab hotspots of Qihoushan, Banpingshan and Northern Shoushan’s
military control areas. From April to September 2022, a total of six baiting operations
were carried out by applying both liquid boric acid bait and granular insect growth
regulator bait. Furthermore, artificial ant nests were deployed to monitor and assess the
control efficacy, and behavioral experiments were also performed to investigate the
possibilities of supercolonies formation in all three study sites. According to the results,
a total of 70 ant nests, 348 queen ants, and 140,557 worker ants were successfully
collected through artificial ant nests in Qihoushan. The maximum number of collected
ant nests occurs in November (i.e., 13 ant nests), the maximum number of collected
worker individuals occurs in September (i.e., 24,262 worker individuals), the maximum
number of collected queen ants occur in June (i.e., 79 queen ants), and the maximum
average number of collected worker individuals occurs in October (i.e., 3,166 worker
individuals). The results of bait trapping indicated A. gracilipes workers were detected in
all three study sites, i.e., Banpingshan, Qihoushan, and military areas. The distribution
range of A. gracilipes was relatively wide in Qihoushan, where there was slight
fluctuation in population dynamic of this invasive species. For Banpingshan, the
distribution range of 4. gracilipes was somewhat limited to the periphery of sampling
areas before July 2022, but it appears that A. gracilipes started to invade the central area
of this study site since August 2022. A4. gracilipes populations have been widely

distributed in the military areas, but its distribution was affected by the competition with



other dominant ant species such as Pheidole megacephala. Compared with data of
“Anoplolepis gracilipes management program 2021 in Shoushan National Nature Park by
using artificial ant nests”, the number of 4. gracilipes individuals in each month of 2022
was lower than that of 2021. This phenomenon demonstrated that application of both
liquid bait and granular insect growth regulator bait are effective in suppressing the
number of ant workers. Based on the results of behavioral experiments, different ant nests
in Qihoushan areas belong to the same population, where regional supercolony was
formed. By contrast, ant nests in military areas all belong to different colonies, while ant
nests or populations in Banpingshan areas can be divided into two groups. It is worth
mentioning that some ant nests among military areas, Banpingshan, and Qihoushan
belong to the same population, and this phenomenon might due to the human-mediated
long-distance transfer. In the future, it is recommended to continue the control and
monitoring operations in Qihoushan areas, while continue the monitoring operation and

removal of artificial ant nests in both Banpingshan and military areas.

Keywords: Anoplolepis gracilipes, land crabs, exotic species, supercolonies
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(5 A 1 §) AP Ead
1 N22°36.811' E120°15.818' |1  [N22°41.602' E120°18.212' |1 [N22°39.463' E120° 15.547"
2 N22°36.829' E120°15.816' |2 |N22°41.614'E120°18.228' |2  |N22°39.457' E120°15.530'
3 N22°36.847' E120°15.805' |3 |N22°41.644'E120°18.235' |3 |N22°39.447' E120°15511'
4 N22°36.860' E120°15.805' |4 |N22°41.661'E120°18.251' |4  |N22°39.459' E120°15.510'
5 N22°36.872' E120°15.819' |5 |N22°41.654'E120°18.278' |5  |N22°39.472' E120°15.505'
6 N22°36.884' E120°15.833' |6 |N22°41.651'E120°18.293' |6  |N22°39.500' E120°15.503'
7 N22°36.901' E120°15.836' |7 |N22°41.675' E120°18.303' |7  |N22°39.504' E120° 15.488'
8 N22°36.911' E120°15.850' |8 [N22°41.700'E120°18.319' |8  [N22°39.448' E120° 15.465'
9 N22°36.925 E120°15.862' |9 [N22°41.722'E120°18.328' |9  [N22°39.423' E120° 15.436
10 N22°36.938' E120°15.872" |10 |N22°41.741' E120°18.334' 10 [N22°39.417' E120° 15.425'
{ o 1|N22°36.956' E120°15.930' |11 |N22°41.766' E120° 18.352"
{ #cfs 2|N22°36.967' E120°15.910' |12 |N22°41.789' E120° 18.363'
{ #cfs 3|N22°36.962' E120°15.884' |13 |N22°41.816' E120°18.383'
{ #cis 4|N22°36.951' E120°15.877' |14 |N22°41.835' E120°18.402'

15 |N22°41.859' E120° 18.423

16 |N22°41.883' E120° 18.436

17 |N22°41.918' E120° 18.446'

18 |N22°41.939' E120° 18.475

19 |N22°41.962' E120° 18.478

20 |N22°41.590' E120°18.187"
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1 EL B 6 7 2 8 4 3 8 7 6 8
i 8 i< 79 70 34 285 18 221 45 414 125 143
T35
132+129| 10.0+6.3 | 17.0+19.8 | 35.6 +24.0 | 4.5+£1.3 [73.7+45.6| 5.6+4.8 |59.1+£37.8|20.8+17.7|17.9+224
(Mean + SD)
Ey-2NT
-8 =z 7 A 5_"” ] = A AN ‘LH L n L _
Bk 1 4 6 4 6 5 9 13 13 11
i 48 i< 9 6 99 190 28 339 235 584 208 365
T s
9.0+£0.0 | 1.540.6 |16.5+34.6 |47.5+44.5| 4.743.8 |67.8+41.7|26.1£23.8 (41.7+27.9|20.0+14.8 | 35.8 £30.3
(Mean £ SD)
W%
= 7 A T = 8 = A AR .Llj L n L _
gk i 6 7 5 3 3 2 5 6 5
B 48 3 120 151 149 34 233 39 99 100 83
T35
20.0£20.9 | 21.64+22.3 | 29.8 £13.2 | 11.3+55 | 77.7+49.7 | 19.5+24.7 | 19.8+20.0 | 16.7+£15.9 | 16.6+8.3
(Mean £ SD)
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