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Grow血 andMorphogenesis of larvae Reared at Different 

Temperatures， and Mass Culture of larvae in the Coconut Crab 
Birgus 1αtro (Decapod， Coenobitidae) 

Mio SUGIZAKI¥ Katsuyuki H品仏SAKI1，*， Shigeki DAN2 and Shuichi KITADA1 

Abs仕act:τbisstudy examined the growth and morphogenesis of zoeae and megalopae of the 
coconut crab Birgus latro reared at different constant temperature levels (21.3， 24.6， 27.0， 29.8 

and 32.4
0

C).官leaim was to assist in the development of artificial propagation technologies for 

restocking/ stock enhancement and aquaculture in this species. Mass culture of coconut crab 
larvae in two 500 1 tanks at -29

0

C was a1so conducted. Carapace length (CL) of zoeae tended to 
increase with increasing temperature， whereas the relative length of the exopod of maxillipeds to 
CL in zoeal stages， which function as mouth parts after the megalopal s旬ge，tended to decrease. 
Moreover， the pleopod (fourth stage zoeae) and chela (megalopae) relative to CL were smallest at 
21.3

0

C and largest at 29.8
0

C. Similar trends were found in the morphogenesis of the uropod: setae 
were fewest at 21.3

0

C and most at 27.0
0

C and/or 29.8
0

C. Larvae were cultured successfully in the 
tanks and showed high survival rates (71.1% and 81.6%) to出emegalopal stage. Thus， rearing tem-
peratures of 27 -30

0

C advanced the larval growth and morphogenesis and allowed the successful 
mass culture of larvae in the coconut crab. 

Key words: Coconut crab; Growth; Larva1 rearing; Morphogenesis 

The coconut crab Birgus latro (Linnaeus， 

1767) is a terrestrial hermit crab that can 

reach 4 kg in weight and inhabits isolated coral 

islands throughout the lndo干acific region 

(Brown and Fielder 1991; Lavery et al. 1995). 

Coconut crabs have been severely depleted in 

populations on most inhabited islands. It is con-

sidered an endangered species because of over-

harvesting for commercial consumption and 

environmental degradation， coupled wi白 its

biological and ecological characteristics， such 

as low growth rate and longevity of more than 

40 years (Amesbury 1980; Wells et al. 1983; 

Fletcher et al. 1990; Brown and Fielder 1991). 

Restocking of artificial cu1tured individuals into 
the wild by restocking/ stock enhancement 

programs in宣sheriesscience (Bell et al. 2005) 

or supportive breeding in conservation biology 

Received October 26， 2009: Accepted January 5， 2010. 

(Allendorf and Luikart 2007)， and aquaculture 

for commercial consumption are measures 

being used to enhance and/or conserve the 

depleted wild populations. Artificial propagation 

technologies to produce juveniles are indispens-

able to make a feasible plan for conservation. 

However， these technologies have not been 

studied thoroughly for the coconut crab. 

Female coconut crabs hatch their eggs in 

the coastal sea and the planktonic larvae pass 

through zoeal stages in the ocean before they 

metamorphose to benthic megalopae and血白

血lallyacquire a gastropod shell and migrate 

onto the shoreline (Reese 1968; Reese and 

Kinzie 1968; Brown and Fielder 1991; Kadiri-

J an and Chauvet 1998; Wang et al. 2007).百ley

give up the shell-carrying habit of their hermit 

crab ancestors at -8 mm in thoracic length (TL) 
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(Kadiri-Jan and Chauvet 1998). Therefore， we 

first initiated studies to develop mass culture 

techniques for coconut crab larvae during the 

planktonic phase from hatching to metamor-

phose to the megalopal stage. In our previous 

pape巳 wedetermined the appropriate rearing 

temperature (-27 -30
0

C) for larval survival of 

this species through a laboratory experiment 

testing different temperatures between -19 and 

32
0

C in small rearing containers (Hamasaki et 

al. 2009). This was because temperature is one 

of the most important environmental factors 

known to affect the survival and development of 

decapod crustacean larvae under culture condi-

tions (e.g.， Anger 2001; Hamasaki 2003; Konage 

et al. 2005; Jinbo et al. 2007). To further eluci-

date the effects of temperature on larval culture 

of coconut crab， the present study examined the 
growth and morphogenesis of zoeae and mega-

lopae reared at different temperatures in small 

containers. We also successfully conducted 

massculture of larvae with high survival rates 

from hatching to the megalopal stage in 500 1 

tanks. This is the first time that this has been 

accomplished for the coconut crab. 

Materials and Me由ods

Larval source 
Firststage zoeae hatched on around 8 p.m. on 

20 July 2005 from the same female (33.9 mm TL) 

as we used in our previous paper (Hamasaki et 

al. 2009) were used for the larval culture experi-

ment in this study. 

Growth and morphogenesis 01 larvae rearedαt 

diflerent temperatures 
Larvae were reared at six temperatures 

(mean :t SD， recorded every 30 min with data 

loggers during the course of experiment): 18.9 

:t 0.4， 21.3:t 0.7， 24.6土0.5，27.0:t 0.3， 29.8:t 

0.3， and 32.4士0.3
0

C.One hour after hatching， 

30 first stage zoeae were stocked in each of six 

1 1 plastic beakers filled with sand-filtered and 

ultraviolet irradiated seawater (temperature， 

24.8
0

C; salinity， 34%0). Then， one beaker was 

placed in each of six shallow water baths con-

trolled at the designated temperatures. Larvae 

were fed with Artemia nauplii and reared from 
the first zoeal to megalopal stages according 

to the method described in our previous paper 

(Hamasaki et al. 2009). 

Larval developmental stages were confirmed 

under a stereomicroscope according to the 

larval morphology described by Reese and 

Kinzie (1968). Some first stage zoeae and宣ve

newly moulted larvae at each stage (second 

to fourth zoeae and megalopae) in a rearing 

beaker at each test temperature were sampled; 

theywere宣xedwith 5% neutral formalin for one 

day and then preserved in 80% ethanol solu-

tion. Variability in the number of zoeal stages 

has been reported previously for coconut crab 

(Reese and Kinzie 1968; Wang et al. 2007) and 

metamorphosis from the fourth zoeal stage to 

the megalopal stage is considered to be the typi-

cal larval developmental pathway for this spe-

cies (Hamasaki et al. 2009). We also reported 

a few fifth stage zoeae in our previous paper 

(Hamasaki et al. 2009); however， we did not find 

any in the samples of this study. Larval growth 

and morphogenesis were examined as follows， 

except for larvae after the second zoeal stage 

at 18.9
0

C and in the megalopal stage at 21.3
0

C 

because no larvae survived. The lengths of 

exopods of the first to third maxilliped (zoeal 

stage)， the pleopod on the fourth (fourth zoeal 

stage) or third (megalopal stage) abdominal 

segment and the chela (megalopal stage) were 

measured under a microscope at 40 x or 100 x 

magnification and the percentage ratio of each 

measurement to the carapace length (CL) was 

calculated (Fig.1). In addition， numbers of 

setae on the exopods of the first to third max-

illiped (zoeal stage) and the exopods (third 

zoeal to megalopal stage) and endopods (fourth 

zoeal and megalopal stages) of the uropod were 

counted. Measurements and counting were 

conducted for the left side of the larval body. 

Differences in the morphological measure閉

ments and counts of body parts between larvae 

sampled from the rearing beakers at differ-

ent temperatures were tested with a pairwise 

ιtest， based on Welch's t-test without assuming 

homogeneity in variance between compared 

groups， using R-language (R Development Core 
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Fig. 1. Schematic illustrations showing the measurement 
of length of body parts and how to count the number of 
setae on some appendages in zoeal and megalopal stages 
of the coconut crab Birgus latro. (a) Lateral view of the 
zoea (four出 stage)showing carapace length，宣rstto third 
maxillipeds and pleopod on也efourth abdominal somite; 
(b) maxillipeds of the zoea for measuring exopod length 
and counting the number of natatory setae; (c) pleopod 
on the fourth abdominal somite of a fourth stage zoea 
for length measurement; (d) exopod and endopod of a 
uropod for counting the setae; (e) lateral view of the mega-
lopa showing carapace and chela lengths and pleopod 
on the third abdominal somite; (f) pleopod on the third 
abdominal somite of megalopa for length measurement. 
Abbreviations for length: CHL， chela leng出;CL， carapace 
length; MAL， exopod length of maxilliped; PL， pleopod 
length. Abbreviations for body parts: mal -3， first to third 
maxillipeds; ns， natatory setae; p13， pleopod on the third 
abdominal somite; p14， pleopod on the four白 abdominal
somite; un， endopod of uropod; ux， exopod of uropod. 

Team 2009). The level of signi:ficance was set 

atα= 0.05. To control for type 1 errors in pair-

wise comparisons， the signi:ficance level was 

adjusted using the Holm-Bonferroni method 

(Holm 1979). 

Mass culture ollarvae 
First stage zoeae were transferred into a 30 1 

chamber 1 h after hatching and the number 

of larvae was estimated using the volume仕ic

method based on three 50・mlsamples taken 

企omthe chamber after the water had been agi-

tated to ensure a homogenous suspension of 

larvae.官len，fitst stage zoeae (n = 6300) were 

stocked in each of two 500 1 black polye吐lylene

tanks剖ledwith sand-fi1tered and ultraviolet 
irradiated seawater. The tanks were located 

in the same laboratory in which the larval cul-

ture was conducted at different temperatures. 

Seawater in the rearing tanks was not renewed 

during the larval culture period. Gentle aera-

tion was provided to each tank via an air-stone. 

Salinity of the seawater was 35%0・τbemean 

士SDvalues of water temperature， dissolved 

O勾Tgenand pH measured once a day during 

the rearing period in tanks 1 and 2 were 29.1:t 

0.3
0

C and 29.3:t O.4
O

C， 5.88:t 0.21 mg r1 and 

5.98:t0.20 mg r1 and 7.85:t0.20 and 7.90:t 

0.23， respectively. 

Artemia naup1ii were added to the tanks as 

food for larvae once each morning to maintain 

a density of 2 ind. mr 1. Commercially avai1同

able condensed freshwater Chlorella vulgaris， 

which contains n・3highly unsaturated fat句r

acids (Super Chlorella V12; Chlorella Industry 
Co.， Ltd.， Tokyo， ]apan) (Maruyama et a1. 2006) 
was added to each larval rearing tank. Chlorella 
densities were checked once each morning 

using a haemocytometer and 10 ml aliquots of 

super Chlorella V12 (-1.2 x 1010 cells mr1
) were 

added to the tank when the density was less 

than 250，000 cells mr1
. 

Larvae were reared to metamorphose to 

出e megalopal stage. About 20 -30 larvae 

were sampled once a day from each tank and 

the developmental stage was determined for 

each larva using a microscope. The number 

of surviving larvae of each stage (from仕le

second zoeal stage on) was estimated using a 

volumetric method based on three 1・1samples 

taken from each tank after the water had been 

agitated to ensure a homogenous suspension of 

larvae. Survival rates from the first zoeal stage 

to each subsequent stage were calculated. 

Results 

Growth and moゆhogenesis01 larvae reared at 
d坊をrenttemteratures 

Signi:ficant differences were found in growth 

between zoeae sampled from出erearing beakers 
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Larger CL values were observed in each 

zoeal stage of coconut crab larvae reared at 

higher temperatures， although a signi:ficant 

effect of temperatures on megalopal CL was 

not found. Generally， in decapod crustaceans， 
exopods of the maxillipeds are the main organs 

used for swimming and locomotor activities in 

zoeal stages (Gore 1985; Anger 2001; Ford et al. 

2005). Mter metamorphosis to吐lemegalopal 

S旬.ge，仕leydecrease in size relative to the CL 

Mass culture ollarvae 

Larvae metamorphosed to megalopae 

through four zoeal stages 15 -16 days after 

hatching (Fig. 3). The main intermoult periods 

were 4， 3， 4 and 5 days for the first to fourth 

zoeal stages， respectively. In tank no. 1， 100% 

of larvae survived to moult to the fourth zoeal 

stage and 81.6% reached the megalopal stage 

(Fig. 3a). In tank no. 2， 71.1% of larvae reached 

the megalopal stage (Fig. 3b). 

Table 1. Carapace leng仕1and percentage ratio of length of several appendages to carapace length for coconut crab Birgus 
latro larvae reared at different temperatures 

55.0::!::4.9a 

57.4::!:: 1.6ab 

61.2::!:: 2.9b 

55.8::!:: 3.5ab 

Larval stage: Z2 -Z4， second to fourth zoeal stage; MG， megalopal stage. Each value is the mean:!: standard deviation of自veindividuals， 
excluding Z3 at 21.30C， in which one sample could not be measured because of damage (i.e. n = 4) and Z4 at 21.30C， in which four larvae 
survived to Z4 (i.e. n = 4).τbere were significant differences between groups with different superscripts in the same column within each 
larval stage (Pく0.05).

Chela 

6.7::!::6.6a 

13.1::!:: 4.6ab 

13.3::!:: 2.2ab 

15.9::!:: 1.5b 

13.5::!:: 1.8ab 

33.4::!:: 1.6a 

34.4::!:: 0.9a 

35.1 ::!::2.2a 

31.5::!:: 2.1 a 

Pleopod 

Ratio of length toα.rapace length (均

Exopod of 
third 

maxi1liped 

Discussion 

20.0::!::0.9a 

19.0::!::2.3a 

18.9::!:: 1.0a 

19.7::!:: O.4a 

19.0::!:: 0.8a 

21.6::!:: 1.0a 

20.6::!::0.9ab 

19.3::!::0.6bc 

19.5::!::0.8bc 

18.9::!:: O.4c 

22.6::!:: 1.1a 

17.5::!::4.3b 

18.6::!::0.8ab 

18.5::!:: O.4ab 

17.5::!::0.5b 
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Exopod of 
second 

maxi1liped 

33.3::!::0.4 
30.4::!:: 1.7a 

27.8::!::2.5a 

29.1::!:: 1.3a 

27.9::!:: 1.3a 

28.0::!:: 1.5a 

28.7::!::5.1a 

28.1::!:: l.3a 

27.6::!::0.6a 

27.4::!:: O.4a 

26.4土0.3a

30.7::!::0.4a 

27.7::!:: 3.8ab 

25.5::!::0.9bc 

25.4::!:: 0.6bc 

24.1 ::!::0.7c 

Exopod of 
first 

maxi1liped 

32.3 ::!::0.3 
29.0::!:: 1.0a 

27.2::!:: 1.4b 

27.2土 0.7b

27.1土 0.2b

25.9::!::0.8b 

28.0士1.2a

26.2 ::!::0.8b 

25.1::!::0.3bc 

24.6::!:: 0.6c 

24.1::!:: 0.6c 

26.9::!:: 0.7a 

24.8::!::0.6b 

22.9::!:: 1.1 c 
22.5::!:: O.4c 

21.2 ::!::0.5d 

at different temperatures (Table 1). CL tended 

increase with increasing temperature. In 

contrast， the ratio of the exopod length of the 

first to third maxilliped to the CL tended to 

decrease with increasing temperature. These 

ratios tended to decrease in later larval stages， 

except for the third maxilliped of larvae reared 

at 21.3
0

C (Fig. 2). Furthermore， the pleopod 

length (fourth stage zoeae) and chela length 

(megalopae) relative to CL of larvae reared 

at 21.3
0

C were signi:ficantly lower than those 

of larvae reared at 29.8
0

C. No statistically sig-

nificant differences were found in the ratio of 

pleopod to CL in megalopae at different tem-

peratures. The number of setae on the larval 

appendages was not signi:ficantly influenced by 

rearing temperatures， except for the uropods 

of zoeae， which were signi:ficantly less at 21.3
0

C 

than those at 24.6
0

C in the third zoeal stage， and 

also less at 21.3
0

C than those at 27.0
o
C and/or 

29.8
0

C in the fourth zoeal stage (Table 2). 

0.70::!::0.00 
0.92::!::0.05a 

0.98土0.02b

0.96土0.02ab

0.96 ::!:: 0.01 ab 
0.98::!::0.02b 

1.10::!::0.04a 

1.15::!:: 0.03ab 

1.19 ::!:: 0.02bc 

1.20::!:: 0.02c 

1.21::!:: O.01c 

1.18::!::0.07a 

1.34::!::0.04b 

1.40 ::!:: 0.07bc 

1.43::!:: 0.05bc 

1.45::!:: 0.02c 

1.38土 0.09a

1.40土 0.03a

1.30土0.03a

1.32::!:: 0.09a 

Carapace 
length 
(mm) 

Water 
temperature 

('C) 

21.3 
24.6 
27.0 
29.8 
32.4 
21.3 
24.6 
27.0 
29.8 
32.4 
21.3 
24.6 
27.0 
29.8 
32.4 
24.6 
27.0 
29.8 
32.4 

Larval stage 

MG 

Z4 

Z3 

Zl 
Z2 

138 
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morphogenesis of the uropod: setae were fewest 

at 21.3
0

C and most at 27.0
o
C and/or 29.8

0

C. 

Thus， higher temperatures advanced仕legrowth， 

morphogenesis and megalopal morphological 

features in coconut crab zoeae. Moreovl町 the

optimum temperature range for larval growth 

and morphogenesis is 27.0 -29.8
0

C， which 

matches the appropriate temperature range for 

surviva1 of zoeae of血isspecies但amasakiet al. 

2009).百lIsphenomenon -that better growth 

and/or morphogenesis occurs at temperatures in 

which better surviva1 occurs一hasbeen reported 

for several decapod crustacean species， such 

as the American lobster Homarus americanus 
(MacKenzie 1988)， the red frog crab Raninα 

ranina (Minagawa 1990)， the Pacific brown 

sh出npFar.伽ztetenaeuscaliforniensis (Vi11arrea1 
and Hernandez同L1amas2005) and the horsehair 

crab Erimacrus isenbeckii (Jimbo et al. 2007). 

We successfully mass cultured coconut crab 

larvae from hatching to也emegalopal stage 

through four zoeal stages at -29
0

C， showing 

high survival rates of 71.1% and 81.6% in two 

500 1 tanks， which are equiva1ent to the pre-
viously reported survival rates of 85.6% and 

82.2% at -27
0

C and 30
o
C， respectively， in small 

containers (Hamasaki et al. 2009). Larvae took 

15 -16 days to metamorphose to megalopae 

in 500 1 tanks; this duration (15 -16 days at 

-29
0

C) was shorter than that (19 days at 29
0

C) 

calculated from the equation宣抗edto the rela四

tionship between mean rearing temperature 

and the number of days to reach the megalopa1 
stage in our previous report但amasakiet al. 

2009). Feeding conditions as well as dietary 

nutritional values are known to affect the devel司

opmental period of decapod crustacean larvae 

(McConaugha 1985; Anger 2001). For severa1 
brachyuran crabs， enrichment of live foods， 

such as the rotifers Brachionus sp. and Artemia， 

with n-3HUFA shortened the larval develop-

mental period但amasakiet al. 1998; Takeuchi 

et al. 1999; Suprayudi et al. 2004a， b).官lelevel 

of n・3HUFAin live foods can be stabi1ized by 
adding a1gae that are rich in n・3HUFAto血e

larva1 culture water (Olsen et al. 1997; Hamasaki 

et a1. 2002). In this study， commercially ava任

able super ChloreU，αV12 containing n-3HUFA 
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Fig. 2. Changes in the mean values of the ratio of length 
of exopod of the first maxilliped (a)， second maxilliped (b) 
and third maxilliped (c) to carapace length according to 
the larval stages of the coconut crab Birgus latro (n = 5). 

Labels show the mean rearing temperature: 0， 21.30C;・，
24.6

0C;口，27.0
0C;・，29.S

oC; +， 32.4
0C. 

and the endopods of the maxillipeds increase 

in size relative to the CL and function as mouth 

parts. In coconut crabs， this process appe訂 sto 

progress successively with larva1 development， 

as shown by the decreasing ratios of exopod 

length of maxillipeds to CL va1ues wi血 advanc-

ing zoeal stage. These ratios decreased with 

increasing temperatures within the same zoea1 
stage. Furthermore， the pleopod (four出 stage

zoeae) and chela (mega1opae) lengths relative 
to CL tended to be smallest at 21.3

0

C and larg-

est at 29.8
0

C. Sinlilar仕endswere found in the 
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Table 2. Number of setae of several appendages of coconut crab Birgus latro larvae reared at different temperatures 

Larval stage 

Zl 
Z2 

Z3 

Z4 

MG 

Water 
temperature 

("C) 

21.3 
24.6 
27.0 
29.8 
32.4 
21.3 
24.6 
27.0 
29.8 
32.4 
21.3 
24.6 
27.0 
29.8 
32.4 
24.6 
27.0 
29.8 
32.4 

Exopod of 
出efirst 

maxilliped 

4.0 :t 0.0 
6.0 :t O.Oa 
6.0 :t O.Oa 
6.0 :t O.Oa 
6.0 :t O.Oa 
6.0 :t O.Oa 
6.0 :t O.Oa 
6.0 :t O.Oa 
6.0 :t O.Oa 
6.0 :t O.Oa 
6.0 :t O.Oa 

6.3 :t 0.5a 

6.2 :t O.4a 

6.0 :t O.Oa 

6.4 :t 0.5a 

6.0 :t O.Oa 

Exopod of 
the second 
maxilliped 

4.0 :t 0.0 
5.8 :t O.4a 

6.0 :t O.Oa 
6.0 :t O.Oa 
6.0 :t O.Oa 
6.0 :t O.Oa 

7.3 :t 0.5a 

6.8 :t O.4a 

6.8 :t O.4a 

7.0 :t O.Oa 
7.0 :t O.Oa 
8.0 :t O.Oa 
8.0土 O.Oa
8.0士 O.Oa
8.0 :t O.Oa 
8.0 :t O.Oa 

Number of setae 

Exopod of 
the third 
maxilliped 

4.6 :t 0.5a 

5.0土 O.Oa

4.6土 0.5a

4.8 :t O.4a 

4.8 :t O.4a 

6.0 :t O.Oa 
5.6 :t 0.5a 

5.6 :t 0.5a 

6.0 :t O.Oa 

5.8 :t O.4a 

6.8 :t 0.5a 

6.8 :t 2.7a 

6.8 :t 2.2a 

7.6 :t 0.5a 

7.8 :t O.4a 

Endopod of 
uropod 

5.3 :t 0.5a 

5.8 :t O.4ab 

6.2土 O.4b

6.6 :t 0.5b 

6.0 :t O.oab 
11.8 :t 1.1 a 

12.0土 O.Oa

11.8土 0.4a

12.0 :t 0.7a 

Exopod of 
uropod 

7.0 :t O.Oa 
8.4土1.1b

8.2土 O.4ab

8.2土 O.4ab

8.0土 O.oab

11.0土 0.8a

11.4土 0.5ab

12.0 :t 0.7ab 

12.4 :t 0.5b 

11.8 :t O.4ab 

21.2 :t 1.8a 

22.2 :t 0.8a 

22.2 :t 1.1a 

22.0 :t 1.2a 

Larval stage: Z2 -Z4， second to fourth zoeal stage; MG， megalopal stage. Each value is the mean :t standard deviation of :five individuals， 
excluding Z3 at 21.3"C， in which one sample could not be measured because of damage (i.e.， n = 4) and Z4 at 21.30

C， in which four larvae 
survived to Z4 (i.e.， n = 4). There were signi:ficant differences between groups with different superscripts in the same column， within each 
larval stage (Pく 0.05).

。
4 

9 10 11 12 13 14 15 16 

MG 

5 6 7 8 9 10 11 12 13 14 15 16 

Days after hatching 

Fig. 3. Changes in survival rates and percentage composi-
tion of larvae in each stage of the coconut crab Birgus latro 
reared in 500 1 tanks 1 (砂 and2 (b). First stage zoeae (n = 

6300) were stocked in each of two tanks. Bars wi仕1different 

pa抗ernsshow different larval stages. Zl -Z4 refer to the 

first to four出 zoealstages; MG means megalopal stage. 

was added to each 500 1 rearing tank， whereas 

Artemia were not enriched with n・3HUFAand 

the rearing seawater contained no supplemen-

tary algae in the rearing experiment of coconut 

crab larvae reported by Hamasaki et al. (2009). 

Therefore， we speculate that Artemia enriched 
with super ChloreUαV12 added to the larval 

rearing water in the 500 1 tanks shortened the 

larval developmental period of these coconut 

crabs. The supplementation of algae rich in 

n-3HUFA to the rearing water is thus recom-

mended in mass culture of coconut crab larvae. 

In conclusion， the present study， coupled 

with our previous report (Hamasaki et al. 

2009) demonstrated that water temperature 

largely influences the survival， growth and 

morphogenesis of coconut crab larvae. The 

appropriate temperature for larval rearing is 27 

-30
o
C. Mass cu1ture of larvae was conducted 

successfully and yielded high survival rates 

to the megalopal stage at -29
0

C. Thus， the 

temperature range of 27 -30
0

C advanced the 
larval survival， growth and morphogenesis and 
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promised the successful mass culture of larvae 

of the coconut crab. Specific techniques should 

be required for rearing the megalopae of the 

coconut crab because they acquire a gastropod 

shell and migrate onto the land (Reese 1968; 

Reese and Kinzie 1968; Brown and Fielder 1991; 

Kadiri-Jan and Chauvet 1998; Wang et al. 2007). 

Methodology for rearing coconut crab larvae 

and juveni1es after the megalopal stage should 
be deve10ped to advance artificial propagation 
technologies for restocking/ stock enhancement 

programs of this endangered species. 
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ヤシガニにおける異なる水温で飼育した幼生の成長と

形態形成および幼生の大量飼育

杉崎みお・浜崎活幸・園 重樹・北田修一

希少生物資源であるヤシガニの増養殖を目指した人工繁殖技術開発研究の一環として， 5段階の異

なる水温に調節した容器(平均21.3，24.6， 27.0， 29.8， 32.4
0
C)で飼育したゾエアとメガロパの成長

と形態形成を調べた。また， 5001水槽 2基を用い，水温約29
0
Cでふ化からメガロパまで大量飼育を

行った。ソやエアの頭胸甲長は水温の上昇にともない大型化した。一方，メガロパで口器として機能す

る顎脚外肢長の頭胸甲長に対する割合は水温の上昇にともない減少する傾向を示した。さらに， 27.0 

~29.80C ではゾエアの尾肢剛毛数が多くなり，メガロパの鋲脚が大型化するなど，幼生の形態、形成

が進む傾向がみられた。 5001水槽ではメガロパまでの大量飼育に成功し，生残率はいずれも高く，

71.1%と 81.6% を示した。以上の結果から，ヤシガニ幼生の飼育には，水温27~300Cが適しているも

のと判断された。
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