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Hou-bi-hu Lagoon (HBHL, 120°44'50.83"E,
21°56'49.43"N), located inside Kenting National
Park (KNP), is a small reef lagoon in southern
Taiwan with an area of only 0.33 km*. In 2002,
500 artificially fertilized and raised hairy urchins,
Tripneustes gratilla (Linnaeus 1758), with an
average wet weight/per individual of 25.2 g, were
released into the lagoon. The HBHL was then
declared a protected area by Kenting National
Park in 2003 (Chao 2006). Tripneustes gratilla
is a common sea urchin in the shallow waters of
Indo-West Pacific reefs, and a keystone species
that consumes algae in reefs (Clark and Rowe
1971). The food eaten by T. gratilla varies with
its habitat (Lawrence and Agatsuma 2001); it
mainly eats macroalgae, crustose coralline algae,
and sand containing macroflora (Ogden et al.

Fig. 1 The hairy urchin Tripneustes gratilla. A, B. High density of the hairy urchin in Hou-bi-hu Lagoon.

*Corresponding author. E-mail: chaosm@mail.nmns.edu.tw

1989). Although formerly abundant in southern
Taiwan, the hairy urchin has become rare due
to overharvesting. Before the release, almost no
hairy urchins could be found in the HBHL due to
collection by local fishermen.

The substrate of the HBHL is smooth and
shallow, and is mainly composed of sand and
fragments of coral debris. The tidal range is
0.5~3.0 m at the spring tide. Living corals are
sparse in the lagoon. The round mass coral Porites
lutea and branching coral Porites nigrescens are
the most common corals on the substrate. HBHL
is protected seawards by an outer reef, so waves
and currents inside the lagoon are weak, making
this habitat suitable for the hairy urchin and other
urchins. After protection for 7 years, the hairy
urchins are abundant in the lagoon (Fig. 1).
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In June 2010, four 10 x10-m quadrates in the hairy urchin. The density was 30.5 + 8.7
areas with high urchin concentrations were individuals/100 m?. In addition, 17 species of
randomly established to calculate densities of other urchin species were recorded in the lagoon

Fig. 2.
A. Eucidaris metularia; test diameter, 3.5 cm. B. Prionocidaris baculosa; test diameter, 6.5 cm.
C. Diadema savignyi; test diameter, 7.0 cm. D. Diadema setosum; test diameter, 6.5 cm.

E. Echinothrix calamaris; test diameter, 6.5 cm. F. Echinothrix diadema; test diameter, 6.5 cm.
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(Figs. 2-4). To date, 23 species of urchins have 1), suggesting that this lagoon is suitable for
been recorded from KNP (Chao 2005), and sea urchin conservation, especially of the hairy
78% (18 species) were found in HBHL (Table urchin.

Fig. 3.
A. Stomopneustes variolaris; test diameter, 7.0 cm. B. Salmacis sphaeroides; test diameter, 7.5 cm.
C. Pseudoboletia maculate; test diameter, 9.0 cm. D. Toxopneustes pileolus; test diameter, 12.0 cm.

E. Tripneustes gratilla; test diameter, 9.0 cm. F. Anthocidaris crassispina; juvenile, test diameter, 2.5 cm.
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Fig. 4.
A. Echinometra mathaei; test length, 5.0 cm. B. Echinostrephus molaris; test diameter, 2.5 cm.
C. Astropyga radiate; test diameter, 1.5 cm. D. Clypeaster reticulates; test length, 5.5 cm.

E. Brissus latecarinatus; test length, 5.0 cm. F. Echinoneus cyclostomus; test length, 3.0 cm.
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Table 1. Sea urchins of Kenting National Park, Taiwan, and those found in Hou-bi-hu Lagoon

Taxa

Hou-bi-hu Lagoon

Echinoidea HEHH
Cidaroida JEIFHH
Cidaridae BHIFIR}

*Eucidaris metularia (Lamarck, 1816) 7ti 3 (5 ZEIH +

*Prionocidaris baculosa (Lamarck, 1816) IR IHIA

Diadematoida it /& H

Diadematidae &R IER}
Astropyga radiata (Leske, 1778) B AL1EZ
Diadema savignyi (Michelin, 1845) ¥V K5l i
Diadema setosum (Leske, 1778) |5 yiiE

Echinothrix calamaris (Pallas, 1774) ERFIERENZ
*Echinothrix diadema (Linnaeus 1758) 7t [k v

Arbacioida 251 E H
Stomopneustidae [1fE7EER

+

+ + + + 4

Stomopneustes variolaris (Lamarck, 1816) [IfH/[Z +

Echinoida g H
Temnopleuridae Z|IiEIER}
Mespilia globules (Linnaeus, 1758) (=1 [JEVEE

*Salmacis sphaeroides (Linnaeus, 1758) e FLINE +

Toxopneustidae BEffFIETR}

Pseudoboletia maculata Troschel, 1869 P RE +

Toxopneustes pileolus (Lamarck, 1816) W\ 25k v HE
Tripneustes gratilla (Linnaeus, 1758) FHik =31} Z

Echinometridae &R}

*Anthocidaris crassispina (A. Agassiz, 1863) &1
Echinometra mathaei (de Blainville, 1825) #¢ K KR HE
Echinostrephus molaris (de Blainville, 1825) SR E
Heterocentrotus mammillatus (Linnaeus, 1758) {12515

Holectypoida 2=t H
Echinoneidae #HIEFR!

+ 4

+ + +

Echinoneus cyclostomus Leske, 1778 JREIRNEIE +
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Table 1.

Taxa

Hou-bi-hu Lagoon

Clypeasteroida J5Z H
Astriclypeidae 2 573 ER}

Astriclypeus manni Verrill, 1867 2 [KFL/EVHNE
Clypeasteridae )& H#ER

Clypeaster reticulatus (Linnaeus, 1758) #d /& VEE
Fibulariidae T VHEE}

Fibularia ovulum Lamarck, 1816 U S iEHE
Spatangoida [ H
Brissidae #E{fjlER}

Brissus latecarinatus (Leske, 1778) B 1y &5}
Spatangidae R [EER}

Pseudomaretia alta (A. Agassiz, 1863) VI

22y

&

T3 L)

record for Kenting National Park.
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+” Indicates its presence in the lagoon; “~” indicates its absence from the lagoon; “*” indicates a new
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