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Abstract

Hard substrates in coastal terrain can provide reefs to accommodate diverse coastal
biocompatibility for a variety of organisms, such as reef-building corals, crustose coralline algae
and tube worms. Intertidal hermit crab assemblages on hard substrates were investigated along
northern and southeastern coasts of Taiwan from 2016 to 2018, including the Taoyuan algae reefs
off the northwest coast, the north coast, the Yilan rocky substrate along the northeast coast and
the coral reefs along the Taitung coast. The hermit crabs were sampled in 88 11nisampling plots.
Twenty-one hermit crab species were found. According to the results of multivariate analysis,
ordination of correlation trend between the species, similarity of the cluster analysis and
classification of the hermit crab group, a total of three assemblage types were identified:

Pagurus kulkarnii assemblage type, Clibanarius virescens assemblage type and Dardanus
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guttatus assemblage type. The species composition, habitat types and sympatric species of
dominant species or characteristic species in habitat niche of each assemblage type were
described. The survey found that the hermit crabs gathered at low tide during the low tide period
along the north coast. Pagurus kulkarnii, a monodominant community off the northwest coast of
Taiwan, showed a maximum of 352 individuals in a sampling plot, with an average number of
136.6 individuals appearing in the 1m plots at low tide lines of Baosheng and Datan algal reefs in
Guanyin, Taoyuan. The north coast was dominated by Clibanarius virescens. The average
number of individuals in the 1ni plots was 67.3, and the maximum number of individuals in a
single plot was 365. The species diversity index was 0.544 in Jinshan of the north coast.
Clibanarius virescens is widely distributed across the northwest coast to the southeast coast of
Taiwan. Its number is the highest in the north coast, and a total of 2,018 individuals were
recorded in the plots. There were no obvious dominant species in the northeast and east coasts.
There were many species of hermit crabs, but only in few numbers. The species diversity index

was 0.764 in Kihaw Harbor, Taitung.
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Fig. 1. Twenty-one sampling sites of hermit crabs on hard substrates in the

intertidal zones of northern and southeastern Taiwan. A total of 88 plots

were sampled from 2016 to 2018.
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Fig. 1A. Fifteen sampling sites of hermit crabs on hard substrates in the intertidal

zones of northern Taiwan. A total of 48 plots were sampled from 2016 to

2018.
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Fig. 1B. Six sampling plots of hermit crabs on hard substrates in the intertidal zones

of southeastern Taiwan. A total of 40 plots were sampled from 2016 to

2018.
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Table 1. Statistics of hermit crabs collected at 88 sampling plots in the tidal zones of northern

and southeastern coasts of Taiwan from 2016 to 2018

ML= 2
e 27, G
o a7
{EAG %
MBI ST /=% Clibanarius corallinus (H. Milne Edwards, 1848) 13 28 2.15
ETEMEZ R Clibanarius englaucus Ball & Haig, 1972 17 125 7.35
HHAESERE  Clibanarius eurysternus (Hilgendorf, 1879) 2 4 2.00
BNWEZT S Clibanarius humilis Dana, 1852 13 62 4.77
RULAMEFEE  Clibanarius longitarsus (De Haan, 1849) 3 5 1.67
RO ZTIE™E  Clibanarius striolatus Dana, 1852 7 1.75
SROMETEE  Clibanarius virescens (Krauss, 1843) 30 2018 6727
FREMERL ST E®E  Calcinus elegans (H. Milne Edwards, 1836) 3 4 1.33
EREERTERE  Calcinus gaimardii (H. Milne Edwards, 1848) 12 2.00
FCEREREFIERE  Calcinus laevimanus (Randall, 1840) 35 123 3.51
FRREERAT S Calcinus latens (Randall, 1840) 12 43 3.58
FERBERE SR Calcinus morgani Rahayu & Forest, 1999 13 44 3.38
R E®E  Calcinus vachoni Forest, 1958 319 633
SOLEZSE®  Dardanus guttatus (Olivier, 1811) 3 3 1.00
Ly AR Dardanus deformis (H. Milne Edwards, 1836) 1 1 1.00
REZEE Dardanus pedunculatus (Herbst, 1804) 2 3 1.50
EREHTEE Dardanus lagopodes (Forskal, 1775) 2 2 1.00
PO JE Diogenes nitidimanus Terao, 1913 2 15 7.50
e/ NI IERE Pagurus angustus (Stimpson, 1858) 12 98 8.17
R EE Pagurus kulkarnii Sankolli, 1962 13 1776 136.62
NELE Pagurus minutus Hess, 1865 3 15 5.00
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Table 2. Ordination corresponding to the

octave values along the first 3

DCA axes for the 21 hermit crab

species collected at 88 sampling

plots

4 Axis 1 Axis 2 Axis 3

M EE  7.043 2,744 20123
erisams e 5596 3.27  1.963

B BRI L S R 6.896 2.965 0.641
BN 2 R R 6.37 4319 1.613
ERLanaEs e 2,36 1.761 -0.259
(RaT LI 25 R 0.695 2.399 3.243
LA R 3.822  2.046 1.784
F RS TR 7.454  3.236 1.401
E I SN S R 9.947 1.394 2.343
R R A 2 526 0.802 2.235

e 8.592  1.877 2277

JEE P R 2 R 7.638 2.366 1.333
TR S R 9.391 2.882 0.505

R ==y 7.227 -0.239 2.051
W5 2 R 8.02 -0.045 2.646
WE 22 11.254 2.128 1.799
EEEESEE 6.831 -0.678 1.682
PG EsES R -0.463 2121 0.969
72/ N2 fERE 2.713  2.493 4.045
[EE 2 R R 1.489 1.965 0.259
IS R AR 3.763  2.483 -0.444
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Table 3. DCA eigen-values on the first three

axes corresponding to the octave

values for the 21 hermit crab

species collected at 88 sampling

plots

Axis 1 Axis 2 Axis 3
Eigenvalues 0.928 0.542 0.43
Percentage 11.367 6.642 5.268

Cumulative

Percenta 11.367

18.009  23.278
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Fig. 2. Ordination of 21 hermit crab species along the first two DCA axes.
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Table 4. Similarity matrix of the 21 hermit crab species collected at 88 sampling plots.

A2 E A 100
AN EE 17 100
gL A EE 13 19 100
NSRS 21 53 12 100
LA 2 R 0 0 0 100
(CSadii-EiEes 0 0 0 0 0100
L O AN R 0 14 0 0 3.8 0100
EEESEESE 14 0 0 0 0 0 0100
EREHREEE 97 0 0 0 0 0 0 0
SeHEFALESE 32 33 97 18 0 0 39 0
(SN T 0 0 0 0 0 0 0 21
FECIEESZF =A% 19 59 12 0 0 0 0 20
BRI 27 R R 0 0 0 0 0 0 0 0
GITEZEE 1o 0 0 0 0 0 0 0
iy ASR IE 0 0 0 0 0 0 0 0
e EE 0 0 0 0 0 0 0 0
ERHSEE 0 0 0 0 0 0 0 ©
P E R ST R 0 0 0 0 0 27 0 0
e/ NETIEE 049 0 0 0 13 29 0
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AN 0 0 0 0 0 0 15 0
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BN Rt AR B E
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1 5 2 B 4 0 0 B T R
R - (R SEHEDPR A | ARE T - R o
100
8.5 100
11 62 100
0 12 36 100
9.5 10 20 0 100
0 12 11 0 48 100
0 0 0 0 0 0 100
11 0 0 0 41 0 0 100
0 0 0 0 0 0 0 0 100
6.2 0 0 0 0 0 0 0 0 100
0 0 0 0 0 0 0 0 11 0 100
3.6 0 0 0 0 0 0 0 0 11 0 100
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