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Fig. 1. A part of the frontal section of the adult of Teredo samoeaensis Miller, showing
sex inversion. In gonad ““Go’’, there are numerous mature spermatozoa ““Sp’’ in
medullary portion and devcloping eggs ‘O in the cortical layer. In gill cavity
“C” larvae “L’ are to be found in the course of developmant. “B’? signifies gill.
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Fig. 3. Embryonic development of Teredo navalis L.

a. Ellipsoidal egg, just discharged. b. Globular egg, 10 min. after discharge. ¢. Fertilized
egg. d. Fertilized egg, 2 hr. after fertilization. 2 polar bodies are given out at the animal
pole. e. Z~cell stage, with 2 unequal blastomeres. f. 4-cell stage. One of the blastomeres
is very much larger than the rest. g. 8-cell stage. h. 16-cell stage. i. Early blastula.
“*m"’ signifies cell of precursor of mesoderm. j. Section of ‘1", showing blastocoel. k. Late
blastula. 1, Section of “‘k”.
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Fig. 4. Embryonic development of Teredo navalis, L.
a. Gastrula. “B” signifies blastopore. b. Longitudinal section of “a”.“B” signifies blastopore,
“$” signifies shell gland. e. Trochophore larva. “mo?” signifies mouth. d. Longitudinal section

of “c”. “G” signifies gut. “S” signifies shell gland. e. Veligar larva, just after discharge. “V?

“ ”

signifies velum with strong cilia. “rm” signifies middle retractor muscle. “rv” signifies

ventral retractor muscle. “L7 signifies liver. f. Newly attached larva, approaching metaphosis.
“F” signifies toot. g. Young shipworm, just burrowing into the wood. “F” signifies foot. “Si®
signifies siphon.
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STUDIES ON THE DEVELOPMENT
AND ECOLOGY OF TEREDOS

Wu SHane-qiN, Lou Kanc-Hou anp Liv Jian

(Instinue of Oceanology, Academia Sinica)

AgrsTRACT

Teredos, the bivalve shipworms, are onc of the most serious marine wood destroyers found on
the coast of China. They attack all kinds of wooden structures-ships, wharves, fishing net masts, et:.
Therefore, prevention of teredos is a very urgent task,

This 15 the first part of a series papers reporting on our researches on teredos. The final purpose
of these researches is to device an effective méthod for the control of these destructive marine borers,
The presert report deals with the developmental processes and some ccological aspects such as
breeding season, vertical distribution, growth rate, etc. of Teredo navalis Linné and T. samonacnsis-
Miller.

in the vicinity of Tsingtao, larvae of hoth species begin to appear on the test board at the end of
june. The average water temperature at that time is abouy 15°C. The szason of infestation for 7.
navalis continues up to the end of October, whereas that for T'. samoaensis ends at the middle of
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December. The interesting phenomenon is that as the season of infestation passes over and no attached

. larva can be found on the test board, we still find normal embryos or larvae in the peribranchial
chamber of the shipworms. This may be due to the low temperature which inactivates the larvae

and causes them to lose the ability of boring. Whether these larvae die after being discharged into the
water or they become inactive in such low temperature and at the return of the spring they become
active again is still uncertain.

Both species can breed all the year round if they are cultivated at 24°C.

The sexes are separate but interchangeable, from female to male as well as from male to female,
particularly in T. samoaensis in which the sex is alternative, ie. a male phase followed by a female
phase which is in turn followed by a male phase and so on. Individuals cultivated separately can
produce normal larvae by self fertilization,

The developmental processes of T. mavalis and 1. samoaensis is quite similar to that of Dreis-
sensta except the eggs are fertilized and develop in the peribranchial chamber rather than being
shed into water. Matured eggs are about 40 £, in diameter. Two polar bodies are given out
successively after fertilization. The egg divides into the usual 4 micromeres A. B. C. D., but
among these D is very much larger than the rest. First quartate of micromeres is formed after the
3rd cleavage. Blastocoel appears at 8-cell stage and persists up to the gastrula stage, There are 2
large cells at the vegetal pole of the blastula and these are the precursor of mesoderm.

Gastrulation takes place 24 hrs, after fertilization. This is accomplished by means of invagi-
nation and épiboly. Shell gland is differentiated soon after the beginning of gastrulation by thick-
ening of ectoderm,

Pear-shaped trochophore is formed 48-—60 hrs. after fertilization at 24°C. No prototroch is
present, so the movement of the larva is feeble, Mouth opens at the place where the blastopore
is closed.

4 days after fertilization the embryo becomes a veligar larva with a strongly ciliated velum.

The larvae of T navalis are discharged into water as middle veligar with a diameter about 95 i
through the excurrent siphon. They swim around for about 3-—4 wecks, reach a diameter about
200 p and then attach themselves to the wood surface, ready for metamorphosis. The velum
disapprars gradually and the anima! crawls on the surface by protruding the tongue-like muscular
foot.

The larvae of T. samoaensis are released as late veligar with a diameter ahout 450 p:. They are
able to metamorphose right after or 1—2 days after the release.

During metamorphosis, an auricle forms at the dorsal anterior margin of each shell and teeth

grow out at its antero-ventral margin. Two siphons formn at the posterior portion of the mantle.

_The tongue-like foot becomes round and anchors to the wood surface. By rotating the shell nght

and left in alterpative directions the teeth rasps against the wood surface and the apimal begins
to burrow into the wood. Then the whole body is covered by a layer of :limy substance, secreted
by the larva itself and calcified 4 days later. Two holes are formed at the spot of entrance to let
the siphons through. .o

The growth rate of T, navalis was studied by letting proper number of shipworms bore into
the test boards which were then protected from further infection. Series of X-ray photograph were
taken at intervals of one month for 1 year. Our resuly shows that the average growth rate of this
teredo is proportional with the change of water temperature, the higher the temperature, the
quicker they grow. The life span of this teredo is generally not more than one year.

Test board placed ar different water level showed different degree of infestation. The beaviest
takes place near the mudline, which in our experiments, is 7—10 meters below sea surface.

Larvae of T. nawvalis are slightly negatively phetotropic. Boards with rough surfaces are more
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seriously invaded than the smooth ones.
In our expcriment, we have found that T. navalis can bore through intimately packed boards
no matter whether the direction of the wood fibers are parallel or perpendicular.

In the absence of planktonic food, the larvae of T'. samoaensis can complete metamorphosis and
enter the wood; however, they grow slowly, none of them reaches maturity;



WA e ARk E S B
Ral L DS k3R

SA BB T Pneumatophorus japonicus (Fouvwuyn), BT #40% B 8985 F] (Scombridae) ,
0 I WY MR A A O B AR AR LT TR R IR B, i AR, REE S, W £ e
S B TR T R T R e 2~ R A A R T RAMERE 40 ML 1E
FRIE R SR BRI B AR SRR A0 P R P A B L, B 30 AME S,
B ALIE HIRRES P. tapeinocephalus (Bleeker)™
I E P A AR A AR BRI E AT v 1, XTI O B IR A SR BB TE 4r LR
Fl, MBE SRR E T EA S A 2 BOR FRICRL A | 7 PR, AU RR L [ A 5 41 15 &
B 7 LR TR T BEBUT P S s SRS, N 1951 JﬁBﬂWﬁmEE?@:JLﬁB}
SONFAG B LLS 8 5 2L A f A 3R B SR A i, TR A7 LTS ARSI
i A+ FHEOE AT I AR SRR Y], R, Fh B R 2 B AR T 9 B LS TSR BT LK
FEEREE TR B, U R PR B L G KRR SR E T 1953 EF R AAE
7 T B SRS A R A, A SRR SR A A BEATE XA E B HH,
1054 fELUG , M & P04 g 7 B e 4 T IR kY, Br LI s O T A AR R 28
ShFTEAEARETRIRFSS . BT SRR, 1953—1956 SR B {7 T FiR AR5 138
;1957 sEQE T M SEPERY_TIF,
3y B AL AR A S AT PSS F0 A B S e R B, CEIREE RS AORSE N T s
!éfﬁ‘f‘f T REAEERE BRI SN B4R MR, 335 i, R BATAE
WA SRR A AR, SR RS BIRE E AR S T FL R R B
F "QI’J%”]Q
59 O AR R AR AT ERAE TR S T TR TR T A A B Rl B B R
FUURB AN AR P AR . RULARCRIRYE 1953 —1957 HERMIEAE fyh*’&@?;&ﬁ;’g
S BP S TR R K R Bl T SRS E AR T SR RE T d -2 W 5
Bro Btsh, s fate: —»F’-f&-lsi‘ﬁ’fﬁ?iﬂi’wlwnﬂ’fﬂﬂ;’ﬁ;}ﬂéﬁﬁkﬂlfr’-37J\!alﬂi ™ F A SRR R
i i 4 B B R R RA A P AT ERE R LI BRI DB R . B SRR R 3 A
B —FHE AR I AR R, PR S ER Y 2 r?f;m
i £ 91 40 1 O TS0 S A 5 A ol B TR & LAErRfy -85, BIsERSEIRE
RERS LAV AR \[&‘{@5 {ar 48 24 | TIE F’UUhJ LIRS, Ak, BlGE 17‘\‘1}.1"-'-
SR A BRI L B RERY SRR L DR RS A ft?iffi%”\“?ﬁﬂ"' 7.8

Dy rh EE S b A IS0 i e SR 8 70 &5 W I A R H RN L A SRS K A B g
,é_o

2) BRSPLST TR R RO R AR PR ’::H(kj:/k PR AR R B R L T B R A PR S R N R
AR T R b HEAE A R ST AR IR

. 15 -



