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Selection of Phaeophyceae Species for Marine Forest Formation
in Reefs around the Mouth of Ise Bay Considering their
Food Values for Disk Abalone Nordotis discus discus and

Grazing Intensity of Rabbitfish Siganus fuscescens

Satoru Kamouaral*, Katsuya HatTorr!, Yasuko Harapal,
Teruaki Suzuxi? and Teruhiro Takase?

Abstract

The marine forest Sagarame, Eisenia arborea, which had grown on the mouth of Ise bay, decreased
becaused of grazing by rabbitfish, Siganus fuscescens, from 1998 and almost disappeared in 2005, remaining
confined to only a limited area. It is said that the marine forests of the members of Phaeophyta are multi-
functional. Massive restoration of these marine forests requires consideration of the expense involved.
However, the authors did not have the required data to calculate the expense. In this study, the authors
fed 3 brown algae, namely, E. arborea, Ecklonia cava, and Sargassum micracanthum, to disk abalone, Nordotis
discus discus, and calculate the it’s catching the fish from the growth formula of for these. Further, the
authors calculated the cost of the protecting the marine forests from grazing by rabbitfish and selected
beneficial one from three algae. The survival rate of abalones fed on S. micracanthum was low at approxi-
mately 40%; this algal species was not suitable for the creation of marine forests. The survival rate of
abalone that fed on E. cava was the same as that of abalone that fed on E. arborea; the growth rate of
abalone fed on E. cava was approximately 70% of that of abalones that fed on E. arborea. Based on these
results, the authors conclude that developing E. cava forests is a suitable low-cost method for restoring
and maintaining food resources for disk abalone; further, for the maintenance of these forests, protection
from grazing by rabbitfish is not required.
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Fig.2 Illustration to protect the Sagarame marine
forest in 100m? (10m X 10m) from grazing by
rabbitfish.
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Table 1 Survival rate, average shell length, average body weight, growth magnification of shell length,
growth magnification of body weight, amount of food consumed, feed efficiency and conversion
factor after feeding on Sagarame, Kazime, and Togemoku.

Survival Average Average Growth Growth Amount Feed
Species rate shell body magnification magnification of food efficiency  Conversion
of food length * weight * of shell length  of body weight  consumed factor
(%) (mm) (&) (2) (%)
Sagarame 95 430+26 106184 13 2.28 21776 498 20.1
Kazime 95 39.0£33 753+1.72 118 155 2356.1 1.96 511
Togemoku 40 33221 421074 1.02 097 1408.8 - -

* Average + standard deviation
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Fig.3 Increase in water temperature (the moving
average of 3 days) and change of shell length
(A) and body weight (B) of disk abalone
after feeding to Sagarame, Kazime, and
Togemoku.
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Table 2 Mathematical relation between the shell
length and days of raising and between
the body weight and the days of raising
of disk abalone, which was calculated by
the examination of disk abalone after
feeding on Sagarame and Kazime.

Species
of food Ttem

The shell length and S.L.=3 X% 10-5day?+

days of raising 0.0149day+33.513
Sagarame

The body weight and B.W.=2 X 10-5day?+

the days of raising 0.0087day+4.7956

Relation 72

0.9924

09921

The shell length and S.L.=3X10~5day?+

days of raising 0.0067day+33.299 0.9893

Kazime
The body weight and B.W.=1X 10-5day?+

the days of raising 00031day-+48124 %9999
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Table 3 Annual increase in the weight of disk abalone from releasing (shell length, 35 mm) to catching
(shell length, 80 mm) after feeding on Sagarame and Kazime, which was calculated from the
mathematical relation between body weight and days of raising (refer to Table 2).

Thefvgeilght Increase in body weight of disk abalone every year (g/ind.) The weight
. of dis of disk
?)?%:)eds abelllone at One year Two year Three year Four year abalolxlle at
releasing catchin,
(g/ind.) (1~365days) (366~730days) (731~1,095days) (1,096~1,460days) (g/ind.) |
127 _
Sagarame 48 58 112 (Catching at 1,021.0 days) 345
. 1.2
Kazime 48 25 51 78 (Catching at 1,141.0 days) 214




122

A

Vol. 46 No. 2

Table 4 Amount of growth of seaweed (A) in the Sagarame or Kazime communities of 100 m2, conversion
factor (B, refer to Table 1), maximum increase in body weight (C, refer to Table 3), body weight
of the catch (D), accommodation of body weight (E), accommodation of population (F), A catch of
fish in 100 m2 (I), intervals between release and catch (J), least comimon multiple of time intervals
(K), number of catches (L), and catches of fish in 100 m? for 28 years (M).

Amount Maximum Body A catch Intervals Least Catches
of growth increase  weight Accommodation Accommodation of between common  Number of
Species of of Conversion in body  of the [ of fis| release multiple .~ of fish
community seaweed factor weight catch body weight population (thousand and catch  of the time ~ catches (thousand
(kg/100m?2 ' yen/catch intervals yen/
/year) (kg/ind.) (kg/ind) (kg/100m2) (ind/100m?)  /100m?) (years) (years) (times)  100m?)
E F I(DxFx L M
A B c D (A/B) (E/C)  GHxTH) J K ®D  axL)
Sagatame 1680 *! 201 00127 00345 836 6583 M3 (ool 2B 10 4430
. *2 3.1
Kazime 1,670 511 0.0078 00214 327 4192 175 (1,141.0 days) 279 9 1575
*1 Net production (wet weight) of Sagarame at the sea of Aichi prefecture.
*2 (Net production {dry weight) of Kazime at the sea of Shizuoka prefecture) x (wet weight/dry weight).
*3 31% (Catching recovery of disk abalone).
*4 6,299 yen/kg (The average market price of disk abalone in Toyohama market at 2005.).
Table 5 Expenses of protecting Sagarame marine forest in 100 m? from grazing by rabbitfish
for 28 years (refer to Table 4).
The amount .l . The life
Ttem of money The unit price Quanity Standard Breakdown of
(thousand yen) facilities
2 2 . *2 Stitches, 37.5mm
Net ‘ 147 368 yen/m 8m? X 25 radices X2 " “sets Thickness, 24mm 5 years
. . . *2 105mm % 160mm
Float for net 150 600 yen/ind. 5 ind X 25 radices X2 " sets Diameter of the hole, 20mm 5 years
Subtotal (The set of net for
cxchenging 1,485 297 thousand yen 5 sets (Exchange by 5 year)
Ee}}[e chain for anchoring the 1,520 3,800 yen/m 8m2 X 25 radices x 2 *Zsets Diameter, 11Imm 30 years
grie}lg?ain for joining the 1562 3,800 yen/m 5 mX8 ind. Diameter, 11mm 30 years
Anchor 60 7,560 yen/ind. 8 ind. Weight, 10kg 30 years
Total (The set of facilities .
for protecting) 2,029 2,029 thousand yen 1 set (First year)
The work of diving 376 62,600 yen/team/times 2 teams X 3 times ** Team .(hcensed diver, lfaison
man, air supply man)
goé?éiég)he set of the work 10,5628 376 thousand yen 28 years (every year)

Total

14,042 (The set of facilities for protecting+The set of nets for exchening+The set of the work of diving)

*1 Looking by URL at 8. 14. 2007.

*2 Two sets of protecting nets were needed. The reason is that once exchange of nets was needed to protect Sagarame from grazing by

rabbitfish, ’

*3 Three times of the works of setting the facilities for protecting, exchanging of nets, and setting off the facilities were needed
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Table 6 Expenses involved in releasing disk abalone, protecting the marine forests from grazing by
rabbitfish, and catch of fish, and the profits and losses of protecting 100 m? of the Sagarame
and Kazime marine forests for 28 years (refer to Table 4).

Species of making Ttem of Expense
community expenditure Item (thousand yen) Note
Qutgoings Seed 2,120
Cost of seed *! Population of seed *?  Times of release **
(breakdown) 335" ven/ind. 6,583 ind./time 10 times
Sagarame ¥ - - "
Protect 14,042 (The method of protecting meristem : 2,183 thousand yen **)
Incomings  Catch*? 4,430
Profit and loss -11,732 (The method of protecting meristem : 127 thousand yen)
Outgoings Seed 1215
Cost of seed *! Population of seed *2  Times of release **
(breakdown)  399vensind 4192 ind/time 9 times
Kazime Protect 0
Incomings  Catch *2 1,575
Profit and loss 360

*1 The cost of seed at 2005 in the National Association for the Promotion of Productive Sea.

*2  Refer to table 3,
*3  Refer to table 5

*4 2183 thousand yen =430 thousand yen (the cost of materials) + 1,753 thousand yen (the cost of diving).
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