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Abstract 

The catch of snow crab in the Sea of Japan has decreased. Therefore, there are many regulations including the size 
limitation and protected season, protected areas and production of fingerlings to enhance the resources. However, these 
measures may be insufficient to maintain and restore resources because the effect of the regulation was not evaluated 
very well.  It is very difficult to observe the snow crab behaviors because they inhabited the deep-sea floor in the Sea of 
Japan.  Therefor we began to investigate the challenging biotelemetry study in order to reveal their behaviors.  In this 
paper, we introduced preliminary results of the deep-sea trials of Vemco positioning system (VPS).  This was our first 
experience using the deep-sea VPS study. 
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Introduction 
It is difficult to measure the behavior of the marine 
organism such as snow crabs, Chionoecetes opilio 
that inhabit the deep-sea floor by conventional 
biotelemetry. However, the biotelemetry in recent 
years can measure fine scale positions and 
behaviors using Vemco positioning system (VPS) 
with acoustic coded transmitters installed with 
acceleration sensors.  We deployed the VPS in the 
deep-sea floor (240~250m depth) to clarify the 
snow carb behaviors such as movement direction, 
diurnal behavior after the release.  Recently, there 
are many biotelemetry studies using VPS [1-7], but 
the deep-sea application is not conducted.  In this 
paper, we introduced the first result of the deep-sea 
VPS study. 

Materials and Methods 

Indoor tank experiment 
We conducted the preliminary study to confirm the 
relationship between the snow crab behaviors and 
the output of the acceleration transmitters 
conducted in indoor tank (Fig. 1).  

Fig. 1 Five snow crabs were placed in a 300-L tank with 
chilled seawater, which was fitted with an acoustic 
receiver (VR2W) and covered with mud in the bottom. 
The infrared projectors of both sides were used at night. 

Open water tracking 
Next, we conducted the open water tracking study. 
The study site was the Hamasaka snow crab 
protected area off the coast of Hyogo Prefecture 
(Fig. 2). This protected area is 4 km by 4 km 
square and have a distance of 18 km from the coast 
of Hamasaka.  The sea floor is relatively flat and 
water depth is approximately 240 m. 
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Fig. 2 Map of study site; a red point is Hamasaka snow 
crab protected area off the coast of Hyogo Prefecture 
(35˚47.4'N, 134˚21.8'E) 

VPS set-up 
Seven ultrasonic receivers (VR2W, Vemco) were 
set up to construct the VPS area (Fig. 3).  We 
released 28 snow crabs (20 females and 5 males) in 
the VPS area attached with V9AP (Vemco) on Oct. 
25, 2012 and monitored until Dec. 13, 2012.   
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Fig. 3 The VPS array consisting of 7 VR2W receivers 
(V1 ~ V7) and reference tags (S1 ~ S6). A yellow line 
shows the periphery of the protected area and R pin 
shows the release point. 

Results & Discussion 
As the results from the indoor experiment, it was 
clear that snow crabs were “still" when less than 
0.13 , vise versa.  We could judge whether 
snow crabs were active or not using acceleration 
transmitters. 

Resulting from the VPS analyses, all the 
snow crabs were tracked very well in the deep-sea 
floor.  We found the snow crabs moved against the 
current (Fig. 4) and they moved mainly in 
nighttime (Fig. 5). 
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Fig. 4 Movement pathway of snow crabs on Oct. 30 and 
31. Each crab is divided by the color. Black arrow is
mean movement direction of snow crabs. Red arrow is 
the mean current direction.  

0%#

10%#

20%#

30%#

40%#

50%#

60%#

70%#

80%#

90%#

100%#

0# 1# 2# 3# 4# 5# 6# 7# 8# 9# 10# 11# 12# 13# 14# 15# 16# 17# 18# 19# 20# 21# 22# 23#

S.ll#

Ac.ve#

.me#(hour)�

Th
e#
ra
te
#o
f#t
he

#n
um

be
r#o

f#r
ec
ei
ve
d#
da
ta
#

#o
f#s
.l
l#a
nd

#a
c.
ve
#p
er
#h
ou

r#(
%
)�

Night�

Day.me�

100�

40�

0�

30�

20�

10�

80�

50�

90�

70�

60�

Fig. 5 The rate of the number of received data about 
“still” and “active” for a male crab (Tag ID: 79) in 
every hour during the monitoring period. 

Conclusions 
We conducted the deep-sea biotelemetry study to 
track snow crabs.  The VPS was very useful to 
track the snow crabs in the sea floor about depth of 
240m.  We found that the snow crabs moved in the 
nighttime and they moved against the tidal currents. 
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