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Table 1, Ovulation cycle of Balanus amphitrite communis
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1. 0.3 meters from surface; 2. 3 meter from surface; 3. 7 meter from surface.
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Table 2. Seasonal variation of number of attached individual on the test boart
placing at different water levels
300
250
. /
? 150
2
= 30
£ 100 .
{5}
g 75
- 7o~ 27.
. 50 ( / K
g Ly < A\
2 AN , - \:‘\_ R
§ 400 SRES A P
= b
3 he —~
S 350 Y '
I3 '\' - 22-5 8
‘g - -\‘ F)
5 300 S |
'§ A i
" o
g 250 AN g
L] \ -
& N~ H7s 3
(1] 200 v =
< [} B
T 30 15 E
%
% 300 12.5
B
1=
% 250 / 10
=
a — . - — 4
200 e, . h
J\% 7.5
£ 3
st 150
=
5
100
50 2:5
. S .
0 -:ﬁ-'-:ﬁ)'\\-/‘/‘ SN \</ i ety o e N T
0 68 10 20 7H 10 20 8H 10 20 9 10 20 108 10 20 115
A Date
@ ---- AW —-—e— EAFME
upper surface ---- under surface —i—«— water temp.



108 w oE B o= #£ 7
F3 MEREMENKESRENSRER
Table 3. Relationship between temperature and basal length at sex maturity
9 30
O T A
E > m"\
~ 3
g 7 \-\\ . . ~ :a
2 T e . .. s
$ 2 6 - / ~>/ 120 -
Ao X S o E:
o > Y
;% 8 > \'\ %5 Eﬁ
L ] 2 g
= 8 4 g
% 5
w8 3 10 5
5 B
g 2
< 3 F
| / /

6H 10 207RH 10 208B 10 20 98 10 20108 10 20 1710
Hﬂi}i Date
TR, AR S ST R ——— TRl

—— End of the curve represents the basal length of the adults reaching sex maturity

Temperature

x4 HOIRERERT

Table 4. Relationship between temperature and amount of eggs laid at each ovulation

b EERE | B wi SR | DB m | E TapmE R s
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13.0--13.5 1.35:1
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9.0--10.5 1.85:1
4 22 1959,10.10 7955
2 27 195, 9. 6 7734
7.0—7.5 1.28:1
4 22 1959.10.10 6051
A. basal length; D. date;

B. number of adults observed;

C. water temperature;

E. average number of eggs laid;

F. ratio.
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Table 5. Cell lineage of Balanus amphitrite communis
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Talbe 6. Characteristics of naupliar stages
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Table 8. Growth rate of Balanus amphitrite communis
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"STUDIES ON THE LIFE HISTORY OF BALANUS AMPHITRITE
COMMUNIS DARWIN

S. C. Wu anp N. E. Ca1

(nstitute of Oceanology, Academia Sinica)

The batnacle Balanus amphitrite communis Darwin is one of the most serious marine
fouling organisms found in the vicinity of Tsingtao. Its breeding season begins at the
middle of May when water temperature tises above 16°C and continues up to the end
of December. Maturation of the gonad of each individual is periodic at intervals of
about 2—3 weeks. It is longer in the carly summer while the temperature is lower and
becomes shorter in September. In winter, even the gonad is atrophic, breeding cycle may
be restored if they are reared in 26°C water for about one month. Temperature is one
of the most important factor influencing the breeding cycle of this species.

Attachment of the barnacles on the test board first appears at the beginning of
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June and ends at the end of November. The number of the barnacles attached also
shows cyclic’ fluctuation, the highest peak appearing in the middle of August.

At the end of the breeding season, although there are egg masses in the mantle
cavity of some adults, yet ne more attachment is observed. Low temperature may in-
fluence these eggs in threc possible ways: 1. It kills the embryos before hatching and
the egg masses are gtadually reabsorbed; 2. The egg develop into naupliar larvae and
are discharged into water, but fail to develop any further; 3. It causes the egg to re-
main in a state of dormancy until the next spring when development resumes again as
water temperature rises. The last possibility is supported by the fact that egg masses may
be kept in 2—4°C sea water for as long as 3 months after being removed from the man-
tle cavity, without interfering with its normal development when temperature rises up
again.

Balanus amphitrite communis is hermaphroditic, but it is self sterile. Matured sper-
matozoa are ejected or carried to the mantle caviey of another adult by means of the
copulatory organ or by way of the water current. Fertilization takes place in the mantle
cavity immediately after the eggs are released from the ovary. Fertilized eggs have sticky
membranes which hold them fast together and are retained in the mantle cavity as twe
egg mases. They hatch out at the first naupliar stage and are discharged from the man-
tle cavity to take a planktonic life.

The test boards placed at different water level showed different degree of
infestation. At our experimental station, which is about 10 meters in depth, the
heaviest takes place at the middle zone which is about 3 meters from the surface. The
attachment is much more serious on the under surface of the test board.

Unfertilized eggs are spherical in shape with a diameter of about 100 4. First polar
body is given out before fertilization. The second polar body is formed about 8 minutes
after fertilization at 26°C. Rhythmic contraction appears on the egg thereafter and the
egg gradually changes to ellisoid (105380 p) in shape, with the long diameter along its
animal-vegetal axis. Cytoplasmic streams appear in the egg, and clear cytoplasm is gra-
dually accumulated at the animal pole, similar to the early developmental process in the
Teleostean eggs. ‘The yolk mass dves not participate in the cleavage as in discoidal
cleavage of the bird. Blastomeres are formed one by one at the animal pole. One
nucleus is retained on the surface of the yolk as cleavage proceeds. If we suppose the
yolk and the nucleus on its surface to be one large blastomere, then the cleavage pattern
of this species will be of total unequal type as occurred in some eggs of mollusca and
annelid. There is also slanting of the spindle and displacement of blastomere at each
cleavage. These are characteristics of the spiral cleavage. All these show the phylo-
genetic relationship of this species.

Gastrulation takes place 7 hours after fertilization. Naupliar larvae with 3 pairs
of appendages hatch out 5—06 days after fertilization.

There are G stages in the nauplis and only one in eypris. Following the attachment
of the cyprid larva, it metamorphoses into a young barnacle.

We have successfully reared the larvae of this species in the laboratory on unicellular
green algae. Moreover, by means of rearing the adults in 26°C sea water, or by pre-
serving the egg masses in the cold storage, we can obtain naupliar larvae in  winter.
Thus we are practically free from the limitation of the natural breeding season of this
species and can carry on experimental work all the year round.
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Plate I—II Embryonic development of Balanus amphitrite communis Darwin
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spermatozoa and unfertilized egg 16-cell stage
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Rhythinic contraction of the egg 24-cell stage
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Fertilized egg 28~cell stage
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3=cell stage Beginning of gastrulation
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4-cell stage Formation of the 2nd limb buds
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6-cell stage ) Third limb buds formation
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Bucell stage First limb buds formation
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12-cell stage Branching of the 2nd and 3rd limb buds
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14~cell stage . Just before hatching (eye formation)
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Plate Il Nauplis larvac of Balanus amphitrite communis Darwin
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Plate 1V Cypris of Balanus amphitrite communis Darwin
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