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Reproductive Cycle of the Mantis Shrimp, Squilla oratoria
de Haan, in Mutsu Bay*

Makoto Yamazaxr** and Akira Fusrx*

Abstract

Observations have been made on histological features of the gonads of the
mantis shrimp, Squilla oratoria, by examination of the samples from Okunai along
the coast of Mutsu Bay, Aomori Prefecture. The developmental processes of germ
cells in both sexes were categorized into four arbitrary stages by examination; they
are defined as follows: (1) Young oocyte, (2) Early yolk-formation, (3) Late yolk-
formation, (4) Maturation, in female; (1) Spermatogonium, (2) Spermatocyte, (3)
Spermatid, (4) Spermatozoon, in male germ cells. On the basis of the cytological
characteristic processes of the development of germ cells, the maturation
processes in the ovaries were defined into the following stages: (1) Recovering,
(2) Developing, (3) Pre-maturing, (4¢) Maturing. In September, individuals of
Recovering and Developing stages show a comparative high proportion in the
frequency (ca. 90%). From this month, the Pre-maturing stage increases
vigorously in frequency and attains a maximum proportion of 809 in November.
The maximum proportion of the Maturing stage reaches 909, in the duration
between April and June. The maturation processes of the testis were divided
into five stages, they are as follows; (1) Recovering, (2) Developing, (3) Pre-
maturing, (4) Maturing, (5) Sperm ejecting. From October, individuals of Pre-
maturing and Maturing stages increase gradually, attaining to about 709
among the animals collected in March. From April, simultaneously with the
gradual diminution of the Maturing individuals, the animals of the Sperm ejecting
stage become conspicuous by their augmentation; nearly 609, of the animals
collected in July were in the Sperm ejecting stage. In both sexes, the value of
the gonad index, which in the ratio of the wet weight of gonadal tissues to
the total body weight, is closely correlated with the gametogenetic development.

The annual reproductive cycle in the female population of the mantis shrimp
was broadly classified into the following five different periods according to
the course of seasonal variation of the gonad index and the duration of the active
appearance of each gonadal stage: (1) August ~ September (Recovering period), (2)
October — November (Developing period), (3) December — February (Pre-maturing
period), (4) March ~ May (Maturing period), and (5) June - July (Spawning period).
In similar procedures, the cyclical reproductive processes in the male population
were -divided as follows: (1) July (Recovering period), (2) August — September
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(Developing period), (3) October —~ December (Pre-maturing period), (4) January -
April (Maturing period), and (5) May ~ June (Sperm ejecting period).
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Fig. 1. Monthly changes of the maturation processes of gonad for female population.
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Fig. 2. Seasonal changes of gonad index for female population. Vertical lines show the
standard deviation.

Woli, ZOBEPH2TH S, BREIKBL b RACHRERT 2, 5 A8 L H ABITHEKRLT
6 BITIZEEDIZ 16% o1z 2BEKEIRET 2, UL, 7 BCiRAEZEIB RN TA
s, 9 HIEEB/MERS S, ORI 1976 F & 1977 ETIRBERECEZLDEED 55, 11iZF
—DE B L S5 TNAL ETHEL §HLTBL T3,

LD &5 IS EFBRBOFEHN L EBRTIREOERIR, HBRZA BRI L 3HRIEDER
(1) EFIEL TR &b, AFEREEOEKCRB B i, AN ORE: BHHIGRREL
TWheiRmans,

BUEKRORRBE MR, EEAE T A AR & ERETRE A LM A MEEROE
BWHRLCH SERY O Z5RRBE T, RE - REREMOTZOKIIZAFE 200~400¢ T, 12
AEERIR S, BEEBETORMWIIARS T, BRI—HOLREE: U TR EIT e

— 164 —



g - B 0 ¥y 2 OAFRH

U, B2EERBMEY b BRBCESZGED I/20EIREL T30, BT RIET
< OEU TR E A EEFIUIFEL TS,

1. @HEMEIROR MBS EEAREPRORIGER, IHRFEE 2 OBEBHEMPED
BHELTOL O ORI T EBL LM TS, CTTR, (1) HMEMEY, (2 KR
#, (3) HHAEH, (4 BFHO4HRSLI, .

(1) WEMREY: COBOMIER, ERH 12p OIEZEET EB20OKES2 5D TV 5, ¥
PICREN= b F 2 ) TRIEED, KMEROB/MEVEMEEEL T 5 (KK II-1), 0,
HEHIL IR R DB R T - T (HIK 11-2), ¥ERRIIE~ & B479 %,

(2) RSN : RROBLEMT 5 E— KGRI (B II-3) 42, #4680 - DOHER (BOAR III-
4) PR THNCRCHML T RERVBYHAEL TEO—EBIh 123 248 (MR [I1-5) icE
b, IS5EYEREATRL 3 » 2 REELBEY (RIR II1-6) % TE—RERAREITIEI,
COFE RIS 2 6 DR 21T - THEMRE 55,

(3 MM : M ED 2OKE 31, ERETESBIELIL, MRAEATOK I I 7s
Eish (AR II-7) . BEEBRE LY, I6ERBEOBRESED L&A~ b ¥ Y o RO
RMRO—BITREL = ARRZET 52X 525 (AR [1-8),

(4) WFH: MIEOK: 23, BHRREEREZVY, B~ b F o) UG RERHEL, %
DRE I 2p L35, MRERIEREHEOHETHIZIINTV S, BFREEREROTVE (K
KR T11-9) .

2. MEOHEBBE : ChI TIORL T 3 oA O R EB Rt 5 MRS, BRO
MBFNEBICE SO T, BROBBBE 2RO PR S LIz, Tubb, (1) BEH 2 %F
#, () AipEE, (4) By, (6) BisHiTah s,

(1) EEH: FRECIEBOEFMEVHEIAL Ty, BEREIKISZERE L TALRD
(BRIAR TV-1) 6

(2) SHH: HBEMNI BSOS AT TIREHII IN TV S, T OSBRI A
RS DR KD & L SBEA T2 LT3, Tabb, HMEBTEL T, HEMEL S
FERHRE TO, BRI SAREBEVBEB b > TALNIBE, BHBRLTEB bz T
HohBFEOBE, U T=ZHARBOER b - 12 BMIad SBT3 CORBTHicd 3 B4R ma
BEINIELPLOBDOIETHS (HK IV-2),

(3) BB COBHOER, Z2O0KEIZEMETED N TR D, HRELZ > TbhTd
REF SR 2R L TABR S (FIRK TV-3),

(4) BB : OB FSREESELED Th, —BORBHK X OEREMED BEET
Zo5THBNS (FERIV-4),

(8) WIH: BOKXSEREBEVMHEL, HEMEFESIREEAC ALY, FEBEILZ 5T,
—BOBFMEYNE-> T A TH S (”IKIV-5),

BMEAHORREEPHBICA NI EEERICE E SYFERLE L TGRLIZOB RIS Th 3,
9 BizidEEH * HEHORE R & DEESSEED 80% % 5 Ti1zd3, 10 Ab & 2 AR
- AR ORE 2 L OEEHHEL, 60% » 5 80% DHEIEGZR-T3 AT THAL. 4 ARY5 A
IRBHIORERZ b DEEIIU T 60% i 2ED D X515, T DR 5 BUEH CRIER O
BRE L ORESHBREUEYD, 7 i 6 OEET 60% %25, BMOEEY & >EMFIZ 20%
PIFEe3d, 367 Ad 6 8 BT, HEHORER & 2EK L SFTHEML T,

ERBOSRERE »BYICIEET 5 1 DOFBRE LT, MOBS L AR EHBIER»EHL 20
BERbe AT (M4), T O, HEMARERZZECHENT 3 C EPRERY, BHT X0 ARHER
DOHMESYYOEEPEL, EHROEI» S EHEROLSERPHEL 17, BREKCERES

— 165 —



d Xk Kk E % #® 31(2). 1980.

o
o

Frequency %
3

J J A

Fig. 3. Monthly changes of the maturation processes of gonad for male population.
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Fig. 4. Seasonal changes of gonad index for male population.
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Explanation of Plates

PLATE 1

Photomicrographs of female germ cells in various maturational stages.
Magnification of all figures is 400 times except figure 1( X 1000) and figures 7 and 8 (X 100).

Abbreviations

B, blended cytoplasm; C, cytoplasm; D, dissociated nucleus; E, eosin staining substance;
M, microspore like substances; N, nucleus; O, oogonia; g, granular cytoplasm; n, chro-
momere; p, plasmosome; u, unformal nucleus.

Figs. 1 and 2. Germ cells in the young oocyte stage.

Figs. 3 and 4. Germ cells in the early yolk-formation stage.

Figs. 5 and 6. Germ cells in the late yolk-formation stage.

Figs. 7 and 8. Germ cells in the maturation stage.
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PLATE 11

Photomicrographs of sections through ovary in various stages of maturation. Magnification
of all figures is 40 times.

Abbreviations

C, connective tissue; D, germ cell in the young oocyte stage; E, germ cell in the early
yolk-formation stage; F, follicle cell; G, germinal epithelium; L, germ cell in the late
yolk-formation stage; M, germ cell in the maturation stage.

Fig. 1. Ovary in the recovering stage.

Fig. 2. Ovary in the developing stage.

Fig. 3. Ovary in the pre-maturing stage.

Fig. 4. Ovary in the maturing stage.
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PLATE III

Photomicrographs of male germ cells in various maturational stages. Magnification of
all figures is 400 times.

Fig. 1. Spermatogonia.

Fig. 2. Spermatogonial mitosis.

Fig. 3. Primary spermatocyte.

Fig. 4. Spermatocyte in Synizesis stage.
Fig. 5. Spermatocyte in Pachytene stage.
Fig. 6. Spermatocyte in Diakinesis stage.
Fig. 7. Spermatids.

Fig. 8. Spermatids with crescent nucleus.
Fig. 9. Spermatozoa.
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PLATE IV

Photomicrographs of sections through testis in various stages of maturation.
Magnification of all figures is 100 times.

Abbreviations

a, spermatogonia; ¢, spermatocyte; n, spermatid with crescent nucleus;

t, spermatid ;

Fig. 1. Testis
Fig. 2. Testis
Fig. 3. Testis
Fig. 4. Testis
Fig. 5. Testis

z, spermatozoon.

in the recovering stage.

in the developing stage.

in the pre-maturing stage.
in the maturing stage.

in the sperm ejecting stage.
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Yaymazakr & Fuoar: Reproductive eycle of the Mantis Shrimp
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