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Effects of habitat degradation due to human activities on abundance of juvenile

Tachypleus tridentatus in the intertidal zone
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Abstract ; Habitat degradation is a major threat to Tachypleus tridentatus (T. tridentatus) . In order to distinguish the effects
of human activities on habitat degradation of juvenile T. iridentatus, the abundance of juvenile T. tridentatus in the intertidal
zone was investigated by random sampling method at 2014, 2017 and 2020, and the remote sensing images with resolution
of 30 m were obtained in corresponding years. With the help of GIS spatial analysis and landscape pattern analysis and the
human disturbance index ( HDI) model, the effects of human disturbance on the landscape pattern and population
abundance of juvenile T. iridentatus in the intertidal zone of Beibu Gulf were quantitatively evaluated. The results show that .
(1) The suitable habitat of juvenile limulus in the intertidal zone of the Beibu Gulf deteriorated seriously. The area of

undisturbed landscape as almost undisturbed by human decreased gradually, most of which were transformed into
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aquaculture. Adversely, the landscapes that might pose the greatest threat to the survival of horseshoe crabs are residential
areas and port terminals. The increasing area of these unsuitable landscapes would cause the fragmentation of suitable
habitats and reduce the quality of ecological environment, which is not conducive to the survival of juvenile horseshoe crabs.
(2) The anthropogenic interference in the intertidal zone of Beibu Gulf was gradually strengthened. The area of HDI with
undisturbed level was reduced, and the HDI of most areas in the intertidal zone showed an increasing trend. (3) The HDI
was significantly negatively correlated with the population abundance of juvenile T. tridentatus. The abundance of juvenile
T. tridentatus decreased with the increase of HDI. This result suggests that the high-value patches of HDI were not suitable
for the survival of juvenile T. iridentatus. Based on the dynamic change and spatial distribution of HDI index, the
optimization of habitat landscape pattern, the construction of protected areas and the site selection of artificial discharge and

proliferation will be scientifically and effectively guided.

Key Words: Tachypleus tridentatus; habitat degradation; human disturbance index; landscape pattern
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Fig.1 Remote sensing image of the study area and survey sites of T.tridentatus
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Table 1 Landscape types and its parameters of HDI

—orRK Tk e NN TSR H A%
Level 1 Level 11 Definition human disturbance index Code
ETHOLFTRAATHR) BRIk RIS 6m 1K i 0.10 Al
Undisturbed (almost undisturbed by human) FAR VAN VI 2B K T AR 4 1) bt 0.15 A2
Wl IV HRMERR 0.17 A3
T 7K 3% T 1 DX A3 =2 il 73 0.20 Ad
(R WA LA LKk I 0.23 A5
S O EI B, R i 0.30 Bl
Partially disturbed ( where human and nature
impacts played equal roles, such as crop or  FFAH IR 7= FRAE L YE | 0 MR SRR K T 0.63 B2
fishery ecosystems)
PR (HOKE)  OKFEE AR 0.70 B3
AT (AN S ) JE R AT T b 0.95 c1
Completely disturbed ( manmade entities like o 1 5L Wl e 7S S e 0.98 o

paved roads, etc)
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Table 2 Abundance of juvenile T.tridentatus at survey sites in the intertidal zone of BeiBu Gulf from 2014 to 2020
RS IRY 2014 4EF 2017 4EE 2020 4EF
Survey sites Abundance of 2014/ (1~/100m?) Abundance of 2017/ (1~/100m?) Abundance of 2022/ (1~/100m?)
= 0.106 0.178 0.010
PitkER 0.096 0.158 0.020
T Hh 2 el 0.078 0.069 0.085
YRR 0.088 0.783 0.080
v H 0.256 0.806 0.440
FEAR L 0.056 0.144 0.600

2.2 VRTINS A oS sh AR
M 2014—2020 4F | JEIREIE TG T2 A0 5 0 T ARk 2 17.03% (&1 2) |, e r e R 21 A% b 2 O e ik 21 1
3.56% , LTI NPT ook e TSI T | 7oA b F25E SO0 i) T FR L il 48 22 | VR K AR Z0R Ak
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Table 3 The curve estimation results for HDI and abundance of juvenile T.tridentatus

e B f BEM | EER - . PE
Regression models Significance Regression models Significance
XHEL Logarithmic 0.3639 9.1521 0.0080 ORI Quadratic 0.4540 6.2373 0.0107
T Power 0.4244 11.7974 0.0034 Wi Inverse 0.3231 7.6368 0.0138
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Fig.5 Proportion of different HDI types in the intertidal zone of
Beibu Gulf from 2014 to 2020
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