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Table 2, Size analysis of Mytilus edulis attaching on two culturing ropes
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Tahble 3. Growth rate before metamorphosis
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STUDIES ON THE LIFE HISTORY OF MYTILUS
EDULIS LINNE

Car Nan-gr

(Institute of Oceanology, Academia Sinica)

In the district of Dairen, the breeding season of Mytilus edulis starts from Novem-
ber -when water temperature falls below 18°C, and continues up to the middle of May
of the next year when water temperature tises to about 17°C with two peaks at Novem-
ber—December and April—May, higher in the latter. The optimal temperature for its
breeding is about 12—16°C. The heaviest attachment occurs at the end of June to the
middle of July.

The sex of Mytilus edulis is separate in most of the adults but interchangeable, from
female to male as well as from male to female. In this experiment, 3 out of 304 in-
dividuals have been found to be hermaphroditic which can shed both egg and sperm at
spawning.

Germ cells develop from the germinal epithelium of the follicles and accumulate in
the follicle. When mature, they are discharged into water and fertilization takes place
there. Germ cells develop again after the mature ones are discharged. Thus each in-
dividual can breed several times every year. At the end of the breeding season, the
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gonads become atrophic and eggs at different stages of development undergo gradual
degeneration, whereas the interfollicular connective tissue increases. ‘The eggs become
first pycnotic, then bteak into pieces and finally they are taken away by the invading
phagocytic cells which penetrate into the egg cytoplasm from the surrounding connective
tissue. We had reated the spawning adults in 23°C water for 40 days in winter and
found the same atrophic change of the gonads described above. This shows that the
atrophy of the gonads in summer is essentially due to the effect of high temperature.

Eggs are uvsually laid at the metaphase of the first maturation division. Tt is sphe-
rical in shape with a diameter of about 68 ;. Sperm enters the egg at the vegetal pole.
Two polar bodies are formed at the animal pole successively after fertilization. Cleavage
is of the spiral type. Polar lobe is formed during each of the first three divisions.
D-cell is very much larger than the rest of blastomeres in the 4-cell stage. First quat-
tettet of mictomeres is formed after the third cleavage with a dextrotropic spindle.

Gastrulation takes place 9 and half hours after fertilization by means of epiboly of
the micromeres and the invagination of the derivatives of the D-cell. Pear-shaped tro-
chophore is formed 16 hours after fertilization at 16°C. It is slightly phototropic and
moves actively by means of stiff apical cilia and strong prototroch.

Veliger larva is formed 2 days after fertilization. At first it is ID-shaped, having
straight line hinge but gradually becomes oval in shape as a result of asymmetrical growth
of the shell. ‘

The age at which metamorphosis takes place is varied, some metamotphose as early
as 28 days after fertilization, whereas others remain as veliger larva even after 60 days.
" The size of the larva during metamorphosis also is variable, ranging from 270 to 410 e

The rate of development of the larva and growth of the adult is greatly influenced
by the temperature, and is faster at higher temperature.
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i £ BB Explanation of plates

B 1 AR YRRt i
Plate I Gonod and Embryo of Myrilus edulis
E1 ERTAEEE

Fig. 1. Distribution of gonad

B2 BRHLYEsp A R B, 3 U] i e

Fig. 2. Eggs in the testiculaz fo[lincle showing change of sex from female Lo male

B3 SELME b iEIT, SR i ey

Fig. 3. Mature spermatozoa in the lumen of growing ovarian follicle, showing change
of sex from male to female

FEl4 MR, SRS IER — ) L

Fig. 4. Section of hermaphroditic case, showing distended ovarian and testicular follicles

El5 R, RE2EE

Fig. 5. Spermatozoa and unfertilized egg

Bl6 AR
Fig. 6. Fertilized egg
7 HRS—HE

Fig. 7. Formation of first polar body

Es B 16—17°C T2 40 Feh, 5 -G EAT

Fig. 8. 40 minutes after fertilization, formation of 2nd polar body (at 16—17°C)

ER 11 [ BT
Plate Il Embryo of Mysilus edualis
B9 HRs—Ret, 2R
Fig. 9. Pear-shaped egg, with appearance of the lst polar lobe
E 10 #H—RITE
Fig. 10. First cleavage
E 11 2R
Fig. 11, 2-cell stage
E12 Wit
Fig. 12, Appearance of the 2nd polar jobe
B3 Sokp
Fig. 13. Second cleavage
B 14 4-RRNE
Fig. 14. 4-cell stage
EH15 HERSm= ‘
Fig. 15. Appearance of the third polar lobe
E 16 #B=RgHE
Fig. 16. Third cleavage
El 17 S—fmiai 1A
Fig. 17. 8-cell stage
E 18 16-fAarE
Fig. 18. l6-cell stage
El 19 32-fmia i
Fig. 19. 32-cell stage
20 FALHE
Fig. 20. Morula
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Plate lIl Embryo and Larva of My#ins edulis
E20 TR
Tig. 21. Blastula
E2z RiEms
Fig, 22. Farly trochophore larva
F23 HREHERLTH
Fig. 23. Late trochophore larva
W24 WAL (2 ), R
Fig. 24. Larva (2 days) with straight hinge and symmetrical shells
25 BHHHBIG R)
Fig. 25. Appearance of larval kidney (3 days)
K26 ETRMAERG0R)
Fig. 26. Slight elevation of the shell apex (10 days)
B 27 TR, BFRIEES R)

Fig. 27. Larva with prominent shell apex and appearance of foat {15 days)

@R 1V BB S B s e R SRS 1 )
Plate IV Larva, Young adult and Embryo Section of Mytilus edulis
E 28 B ITEEAIERAR M EC20 )
Fig. 28. Larva with eye spot, otocyst and gill (20 days)
EI29 S ANk
Fig. 29. Larva just before metamorphosis
B30 FEE 23 Kbk REEH

Fig. 30 Young adult 2—3 days after metamorphosis with wedge shaped shells

B 31 46 Xkt

Fig. 31. Young adult 46 days after metamorphosis

32 RIBEH I, SIAAL T R — R ]

Fig. 32. Section of an egg just ovulated showing the nucleus at the mf-:tnphasc of the first
maturation division
33 #TF NGB A

Fig. 33. Scciion of a fertilized egg showing spermn penclnutes ac the vegetal pole

[E 3¢ ORI R R RS

Fig. 34. Conjugation of the two pronuciel
E35 EEEEAE R
Fig. 35 Seciion of a blastula showing the presence of two macromeres

36 MR GY A

Fig. 36 Section of a trochophore larva
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Plate ¥V Section of larva

T 37 RS R R RE R T (20 RivHra)

Fig. 37. 20 days larva with cecebral ganglion, pedal ganglion and byssus gland

38 AR 23 R R EERm T

Fig. 38. Young adult, 2—3 days after metamorphosis, section through heart

B39 BRI 2—3 REGY 00 L8R, s

Fig. 39. Young adult, 2—3 days after metamorphosis, section through byssus gland, cerebral
ganglion
B 40 FEFRRE 2—3 KL iRt — B i ik

Fig. 40. section through the connection

between the paired cerebral ganglion

Young adult, 2—3 days after metamorphosis,

B4 A 2—3 KISk 2 EEILATRIL, A R4t i i
Fig. 41. Young adult, 2—3 days after metameorphosis, showing the lengitudinal and trans-

vers muscle of the foot and the external, median and internal division of the mantle fold

E 42 BRI 2--3 RSkt —wT R S R h

Fig. 42. Young adult, 2—3 days after metamorphosis, showing the paired pedal ganglion

and the byssus gland
[ 43 BEARSE 2—3 KA i — Rl

Fig. 43. Young adult, 2—3 days after metamorphosis, showing the paired visceral ganglion

B 4% BE&ST 23 RIGEhF i =#G HAK IE4RE

Fig. 44. Young adult, 2—3 days after metamorphosis, showing the three division of the
stomach
x B9
1.505  shell gland 2385542  male pronucieus
2.00M stomodeum 24. K%K macromere
.M EHRAL  anterior adductor muscle 25, FHTeHE S cerebral ganglion

4. FHFEAL  posterior adductor muscle

S5.HEHHEAL Dorsal retractor of the velum

52421

26. 2t pedal ganglion
27. BEkHE  byssus gland

6. TN, median retractor of the velum 28 0  heart
7. A EHEN  ventral retractor of the velum 29. 255 byssus
8. BEEEEN,  ventral retractor 30. 2 B9l  wansverse muscle of the foort
9. HEFEL  posterior retractor 31T g MEESE  cross section of the internal
10, stomach gill fifament N
11. 84k E5E  digestive gland 324N internal mantle fold
12. 8  rectum 33. 4} vh#E  median mantle fold
13. W& velum 34, MEREME  external mantle fold
14 B (HEE)  stiff cilia 35.FE  septum
15.%h 818 larval kidney 36.% stomach
16 REL  retractor of the foot 37. OIETERE  visceral ganglion
17.HE,&  eye spot 38. 45H LRr  germinal epithelium
1805 otocyst 39 _GEfHML  ego
19, [ELER  internal gill filament 403540/ sperm
20. 8 foot AL EHITFWiRIE follicle containing eggs
21. 458 line of growth R2.EAREMNEE  (ollicle containing sperma-
22, §i##—3x  first maturation division of the tozoa



