



















































































































































































































































































































































































































































































Crozier, G. F., 1970. Tissue carotenoidsin pre-spawning and spawning sock
eye Salmon ( Onchorhynchus nerka). J. Fish. Res. Board. Can., 27: 973-
975.

Crupkin, M., Moutecchia, C. L., and Trucco, R. E., 1988. Seasonal variation in
the gonadosomatic index, liver somatic index and myosin/actin ratio in
actomyosin of mature hake (Merluceius hubbsi). Comp.
Biochem.Physio., 89A (1): 7-10.

Dahl, L. K., 1952. Alzarin red method for calcium determination. Proc. Soc.
Exp. Biol., N.Y. , 80: 427 - 428.

Damberge, N., 1964. Extractives of fish muscle. IV. Seassonal variations of
fat, water solubles, proteins and water in Cod (Gadus morhua) fillets. J.
Fish. Res. Bd. Canada, 21: p.703.

Davis, B.J., 1964. Disc electrophoresis II: Method and application to human
serum protein. Ann. N.Y. Acad. Sci., 121: 404 - 427.

Dawes, C.J., 1988. Introduction to biological electron microscopy: Theory and
Techniques. Ladd research industries Inc. Burlington, Vermont. p. 315.

Dean, B., 1923. A bibliography of fishes. Amer. Mus. Nat. Hist., NewYork.

Deeley. R. G., Mullinix, K. P., Wetekam, W., Kronenberg, H. M., Meyers, M.,
Eldridge, J. D. and Goldherger, R. F., 1975. Vitellogenin synthesis in
the avian liver. J. Biol. Chem., 250: 9060 - 9066.

*Deufel, J., 1975. Physiologische wirkungen von carotenoiden be Salmoniden
Schwiz. Z. Hydrol., 37: 244-248.

De Vlaming, V. L., Vodicnik M. J. Bauer, G., Murthy T. and Evans D., 1977.
Estradiol-17R effects on lipid and carbohydrate metabolism and on the
induction of a yolk precursor in gold fish, Carassius auratus. Life Sci .,
20: 1945-1952.

De Viaming. V. L., Wiley, H. S., Delahunty, G. and Wallace, R. A., 1980.
Goldfish (Carassius auratus) vitellogenin: Induction, isolation properties
and relationship to yolk proteins. Comp. Biochem. Physiol., 67 B: 613-
628.

Diwan, A. D. and Krishnan, L., 1986. Levels of cholestrol in blood serum and
gonads in relation to maturation in Etroplus suratensis (Bloch). Indian.
J. Fish., 33(2): 241-245.

*Dubois, M., Gilles, K. A., Hamilton, J. K., Rebers, P. A. and Smith, F., 1956.

Colorimetric method for determination of sugar and related substances.
Anal. Chem., 28: 350-356,

129



El - Sayed, M. M., Ezzat, A. A. Kandeel, K. M. and Shaban, F. A., 1984.
Biochemical studies on the lipid content of Tilapia nilotica and Sparus
auratus. Comp. Biochem. Physiol., 79 B (4): 589-594.

Elizabeth, J., 1987. Studies on the histological and biochemical changes
during spermatogenesis in Mugil cephalus (L.) and related species.
Ph.D. Thesis, Cochin Univ. Sci. Technol., 267p,

Emmersen J., Korsgaard B., and Petersen |. (1979). Dose response kinetics
of serum vitellogenin, liver DNA, RNA, protein and lipid after induction
by estradiol - 178, in male flounders (Platichthys flesus L.),
Comp.Biochem.Physiol., 63B, 1-6.

Emmersen B. K. and Emmersen J., 1976. Protein, RNA and DNA metabolism
in relation to ovarian vitellogenic growth in founder, Platichthys flesus
(L) Comp. Biochem. Physiol., 55B: 315-321.%

Emmersen, B. K. and Petersen, I. M., 1976. Natural occurrence, and
experimental induction by estradial-17-8, of a lipophosphoprotein
(vitellogenin) in flounder (Platichthys flesus L.). Comp. Biochem.
Physiol., 54B: 443-446.

Eurell, J.A. and Haensly, W.E., 1982. The histology and ultrastructure of the
liver of Atlantic croaker Micropogon undulates L. J. Fish Biol., 21: 113-
125.

Farrell, A. P. and Muni, B. 1983. Cholesterol levels in the blood of Atlantic
Salmonids. Comp. Biochem. Physiol., 75A(2): 239-242.

Fischer, W. and Bianchi, C.N., 1984. FAO species |dentification sheets for
fisheries purposes. Western Central Atlantic (Fishing Area 31) Vol.
IV.FAO., Rome.

Fisher, E.A. and Peterson, C.W., 1987.The evolution of sexual patterns in the
seabasses.Bioscience.37: 482-489

Fletcher, G. L. and King, M. J., 1978. Copper, Zinc, Calcium, Magnesium and
Phosphate in the gonads and livers of sockeye salmon (Oncorhynchus
nerka) during spawning migration. Comp. Biochem. Physiol., 60A: 127
-130.

Flugel, M., 1964a. On the fine structure of the zona radiata of growing trout
oocytes. Naturwiss., 22: 542-543.

Flugel, M., 1964b. Electron microscopic investigations on the fine structure of
the foillicular cells and the zona radiata of trout oocytes during and
after ovulation. Naturwiss., 23:564-565.

130



Flugel, H., 1964c. Desmosomes in the follicular epithelium of growing oocytes
of the eastern brook trout Salvelinus fontinalis (Electron microscopic
investigations). Naturwiss., 23: 566 — 567.

Folmar, L.C., N.D. Denslow, R.A. Wallace, G. LaFleur, S. Bonomelli and
Sullivan, C. V., 1995. A highly conserved N-terminal sequence for
teleost vitellogenin with potential value to the biochemistry, molecular
biology and pathology of vitellogensis. J. Fish. Biol., 46: 255-263.

*Galkina, Z.S., 1969. The effects of size and colour intensity of eggs in
embryonic development and growth of young rainbow trout. /zv. Gos.
Nauchnolssled, Inst. Ozen Rechn. Rybn. Khoz., 68: 173-186.

Gap, D.A., Ho, S.M. and Callard, I.P., 1979. Plasma levels of vitellogenin in
Chrysemys picta during the annual gonadal cycle: Measurement by
specific radioimmunoassay. Endocrinology., 104: 784 —790.

Georgiev, G.S., 1971. Carotenoid and vitamin-A content in salmo salar eggs
and their significance in the initial period of embryogenesis. Folia Bale,
2:1-11.

Ghiselin, M.T.,1969. The evolution of hermaphroditism among animals.
Quart.Rev.Biol., 44: 189-208.

Gillis, D. J., MckeonB. A., and Hay, D. E., 1990. Physiological and histological
aspects of late oocyte provisioning, ovulation, and fertilization in Pacific
herring (Clupea harengus pallasi). Can. J. Fish Aquat. Sci., 47. 1505-
1512.

Godwin, J.R. and Thomas, P., 1993. Sex changes and steroid profiles in the
protandrous anemonefish Amphiprion melanopus (Pomacentridae,
Teleostei). Gen. Comp. Endocrinol., 91: 144-157.

Gopalakrishnan, A., 1991. Studies on some aspects of the reproductive
physiology of the female grey mullet, Mugil cephalus (L.). Ph.D. Thesis.
Cochin Univ. Sci. Tech., Cochin. p. 214.

Gordan, A.H., 1980. Electrophoresis of proteins in polyacrylamide and starch
gels. Laboratory techniques in biochemistry and molecular biology.
T.S. Work and E. Work (eds.), Elsevier North Holland Pub. Company,
Amsterdam, 149p.

Gras, J.,, Reynaud, R., Ganoity, |, Frey, J. and Henry, J.C., 1967.
Biochemical studies on fishes. Il. Six month variation in the content of
glycogen, total lipids and minerals in muscle tissue of rainbow trout
(Salmo gairdneri Rich.). Experientia, 23: 431- 432.

*Grauman, G.R., 1972. Changes in the biochemical composition of eggs
depending on the morphological peculiarities in Baltic cod females.

131



Trudy, Vses, nauchno-issled. Ins. Morsk. Ryb. Khoz. Okeanogn., 85:
63 —67.

Gray, P., 1973. The encyclopedia of microscopy and microtechnique. Van.
Nostraul Reinold Company, p.638.

Greeley (Jr.) M. S, Calder, D. R., and Wallace, R. A., 1987. Oocyte growth
and development in the striped mullet, Mugil cephalus during seasonal
ovarian recrudescence: Relationship to fecundity and size at maturity.
Fishery Bulletin., 85(2): 187-200.

Guiguen, Y. C., Cauty. A., Fostier, J.F. and Jalabert, B., 1994. Reproductive
cule and sex inversion of the seabass, Lates calcarifer, reared in sea
cages in French Polynesia: Histological and morphometric, description.
Env. Biol. Fish., 39:231-247.

Guraya, S. S., 1986. The cell and molecular biology of fish oogenesis.
(Monographs in developmental biology, Vol.18). Karger, Basel (Pub.),
p. 223.

Guraya, S.S., 2000. The biology of gonadal development, sex differentiation,
maturation and sex reversal in fish; cellular, molecular and
endocrinologiacl aspects. Proc Indian natn Sci. Acad. (PINSA). (B66)
4- 5:167 - 194.

Hara, A., 1975. Electrophoretical and immunological studies of fish serum
proteins. Bull. Jap. Soc, Scient. Fish., 41: 105-113.

Hara, A and Hirai, H., 1978. Comparative studies on immunological properties
of female specific serum protein and egg yolk proteins in rainbow trout
(Salmo gairdneri). Comp.Biochem.Physiol., 59B: 339-343.

Hara, A., Yamauchi, H and Hirai, H., 1980. Studies on female specific serum
protein (Vitellogenin) and egg yolk protein in Japanese eel (Anguilla
japonica). Comp.Biochem.Physiol., 65B: 315-320.

Hardy, R. W., Torrissen, O. J., and Scott, T. M., 1990. Absorption and
distribution of C,4 labeled canthaxanthin in rainbow trout
(Oncorhynchus mykiss). Aquaculture, 87: 331 — 344,

Harrington Jr., R.W. 1961. Oviparous hermaphroditic fish with internal self-
fertilization. Science, 134: 1749-1750.

Harrington Jr., R.W., 1967. Environmentally controlled induction of primary
male gonochristics from eggs of the self-fertilizing hermaphroditic fish,
Rivulus marmoratus Poey. Biol. Bull., 132: 174-199.

Harrington Jr., R.W., 1971. How ecological and genetic factors interact tot
determine when self-fertilizing hermaphrodites of Rivulus marmoratus

132



change into functional secondary males, with reappraisal of the models
of intersexuality among fishes. Copeia, 1971:339-432.

Harrington Jr., R.W. and Kallman, K. D., 1968. The homozygosity of clones of
the selffertilizing hermaphroditic fish, Rivulus marmaratus Poey
(Cyprinodontidae, Atheriniformes). Amer. Nat, 102:337-343.

Hassin, S., de Monbrison, D., Hanin, Y., Elizur, A., Zohar, Y. and Popper,
D.M., 1997. Domestication of the white grouper, Epinephelus aeneus 1.
Growth and reproduction. Aquaculture, 156: 309-320.

Hastings, P.A., 1981. Gonad morphology and sex succession in the
protogynous hermaphrodite Hemanthias vivanus (Jordan and Swain).
J.Fish Biol., 18: 443-454.

Hastings, P.A. and Petersen, C.W., 1986. A novel sexual pattern in serranid
fishes: simultaneous hermaphrodites and secondary males in
Serranus fasciatus. Environmental Biology of fishes, 15(1): 59-68.

Heemstra, P.C. and Randall, J.E. 1993. FAO species catalogue. Groupers of
the world (Family: Serranidae, Sub family: Epinephelinae). An annoted
and illustrated catalogue of the grouper, rock cod, coral grouper and
Lyretail species known to date. FAO Fish Synops., No.125., pp. 140 -
141.

Henly, A.A., 1957. Determination of cholesterol in serum and other tissues.
Analyst., 82: 286-287.

Heppell, S. A., Jackson, L. F., Weber, G. M., Tao, Y. and Sullivan, C. V.,
1999. Enzyme linked immunosorbent assay (ELISA) of vitellogenin in
temperate basses (Genus. Morone): Plasma and invitro analyses.
Trans Am. Fish. Soc., 128: 532-541.

Heppell, S. A, and Sullivan, C. V., 1999. Gag (Mycteroperca micrlepia)
vitellogenin: purification, characterization and use for Enzyme-linked
immunosorbent assa (ELISA) of female maturity in three species of
grouper. Fish Physiol. Biochem., 20: 361-374.

Heppell, S. A., and Sullivan, C. V., 2000. Identification of gender and
reproduction maturity in the absence of gonads: muscle tissue levels of
sex steroids and vitellogenin in gag (Micteroperca microlipis). Can. J.
Fish. Aqual. Sci., 57: 148-159.

Herbert, J., 1932. The problem of self fertilization in teratologically
hermaphroditic fishes. Copeia, 1: 21-26.

Hernandez, M. D., Egea, M. A,, Rueda, F. M., Martinez, F. J., and Garcia, G.
B., 2003. Seasonal condition and body composition changes in
sharpsnout seabream (Diplodus puntazzo) raised in captivity.
Aquaculture, 220: 569 - 580.

133



Hickey, E.D and Wallace, R.A., 1974. A study of the vitellogenic protein in the
serum of estrogen treated Ictalurus nebulosus. Biol. Bull., 147:481-486.

Hiramatsu, N. and Hara, A., 1996. Relationship between vitellogenin and its
related egg yolk proteins in Sakhalin Taimen (Hucho perryi). Comp.
Blochem. Physiol., 115A(3): 243-251.

Hirao, S., Yamada, J. and Kikuchi, R., 1954a. Vitamin - A in fish meat - |.
Variations in the vitamin - A content in fish meat by the anatomical
locality. Bull. Jap. Soc. Scient. Fish., 19:1047 - 1059.

Hirao, S., Yamada, J. and Kikuchi, R., 1954b. Vitamin - A in fish meat - II.
Variation in the vitamin - A content in fish meat by the body side. Bull.
Jap. Soc. Scient. Fish., 20: 736 - 740.

Hirao, S., Yamada, J. and Kikuchi, R., 1955a. Vitamin - A in fish meat — Il
Individual fluctuation in the vitamin — A content in the fish. Bull. Jap.
Soc. Scient. Fish., 20: 853 - 859.

Hirao, S., Yamada, J. and Kikuchi, R., 1955b. Relation between chemical
constituents of rainbow trout eggs and hatching rate. Bull. Jap. Soc.
Scient. Fish., 21: 240 — 243.

Hoque, M.M., Takemura, A., Matsuyama, M., Matsuura, S. and Takano,
K.,1999. Lunar spawning in Siganus caniculatus. J. Fish Biol., 55:
1213-1222.

http://www.fmo.org.hk. Grouper trade data.

Htun-Han, M., 1978. The reproductive biology of the dab Limanda limanda
(L.)in  the North Sea: Gonadosomatic index, hepatosomatic index
and condition factor. J. Fish Biol., 13(3): 369-378.

Hussain, N. A. and Higuchi, M. 1980. Larval rearing and development of the
brown spotted grouper Epinephelus tauvina (Forsskal) Aquaculture., 19:
339-350.

Ishi, K and Yamamoto, K., 1970. Sexual differences of the liver cells of the
gold fish Carassius auratus L. Bull. Fac. Fish, Hokkaido Univ., 21: 161-
167.

James, P.S.B.R., Murthy, V.S.R., and Nammalvar, P., 1996. Groupers and
Snappers of India, biology and exploitation. In: F.Arreguin-sanchez,
J.L. Munro and D. Pauly (eds.), biology of fishes and culture of tropical
groupers and snappers. /ICLARM, Conf. Proc., 48: 106 - 135.

James, C. M., Al-Thobaiti, S. A. Raseem, B. M. and Carlos, M. H. 1997.
Breeding and larval rearing of the camouflage grouper Epinephelus
polyphekadion (Bleeker), in the hyper saline waters of the Red Sea
Coast of Saudi Arabia. Aquaculture Research., 28: 671-681.

134



Jayaraman, R., 2001. Status of open sea farming in India. Open - Ocean-
Aquaculture — IV — symposium — Abstract, Bridger, C.J. and Reid, T.H
(eds.). P. 62. ‘

Jayshree, R. and Srinivasachar, H.R. 1979. Hormonal control of testicular
cholesterol levels in the Catfish, Clarias batrachus (Linn.) - Siluroidea,
Proc. Indian natn. Sci. Acad., 45 B (5): 526-533.

June, F.C., 1953. Spawning of yellowfin tuna in Hawaiian water. Fishery Bull.
Fish Wildl.Ser.U.S., 54: 47-64.

Kadmon, G. and Yaron, Z.G.H. 1985. Sequence of gonadal events and
estradiol levels in Sparus aurata (L.) under two photoperiod regimes. J.
Fish Biol., 26: 609-620.

Kallman, K.D., 1984. Anew look at the sex determination in Poecilid fishes. In:
Evolutionary Genetics of Fishes, B.J.Turner (Ed). Plenum, New York,
pp. 55-171.

Kessel, R. G. Tung, K.N., Bean H.W. and Robert., 1985. Freeze fracture
studies of annulate lanuellae in zebrafish oocytes. Cell. Tissue Res.,
240(2): 293-302.

Kitahara, T., 1983. Behavior of carotenoids in the chum salmon
(Oncorhynchus keta) during anadromous migration. Comp. Biochem.
Phyisol., 76 B: 97-101.

Kohno, H., Dinani, S., Sunyoto, P., Slamet, B. and Imanto, P., 1990. Early
developmental events associated with changeover of nutrient sources in
the grouper, Epinephelus fuscoguttatus, l|arvae. Bull. Penelitian
Perikanan, 1. 51-64.

Kokokiris, L., Brusle, S., Kentouri, M. and Fostier, A., 1999. Sexual maturity
and hermafroditism of the red porgy Pagrus pagrus (Teleostei,
Sparidae). Mar. Biol., 134: 621-629.

Kokokiris, L., Brusle, S., Kentouri, M. and Fostier, A., 2000. Endocrine
changes during the annual reproductive cycle of the red porgy, Pagrus
pagrus (Teleostei, Sparidae) Fish Physiol. Biochem., 23: 1-11.

Korsgaard, B and Petersen, |.M., 1979. Vitellogenin, lipid and Carbohydrate
metabolism during vitellogenesis and pregnancy in the blenny (Zoarces
viviparous L.). Comp. Biochem. Physiol., 63B: 245-251.

Koya, M. K., 2003. Stress emilioration during live transport of fish. M.F.Sc.
Dissertation, C.I.F.E. (Deemed Univ.), CMFRI, Cochin p. 70.

Kozlova, T. A, 1997. Seasonal cycles in total chemical composition of two

lake Baikal benthic pelagic sculpins (Cottocomephrus, Cothidae), J.
Fish Biol., 50: 734-743.

135



Kraft, A. N. and Peters, H. M., 1963. Vegleicheude studies uber die
oogenese in der Gattung Tilapia (Cichlidea, Teleosts). Z. Zell Forsch.,
61: 434-485.

Krinsky, N. |., 1994. The biological properties of carotenoids. Pure and Appl.
Chem., 66 (5): 1003 - 1010.

Krivobok, M. N., 1964. On the role of the liver in the maturation of the ovaries
of the Baltic herring, Clupea harengus membraneus. L. Vop. Ikhtiol., 4:
483 - 494.

Kungvankij, P., Tiro, L. B. Pudadera, B. J. and Potestas, |. Q., 1986. Induced

spawning and larval rearing of grouper Epinephelus salmoides. In: J.L.

MacLean, L. B. Dizon and H. V. Holillos. ( Editors). The First Asian
Fishereis Forum, Asian Fishereies Society, Manila, pp. 663-666.

Kuo, C. M., Ting, Y.Y. and Yeh, S. L., 1988. Induced sex reversal and
spawning of blue-spotted grouper, Epinephelus fario. Aquaculture, 74:
113-126.

Kuwamura, T. and Nakashima, Y.,1998. New aspects of sex change among
reef fishes: Recent studies in Japan.Env.Biol.Fish., 52: 125-135.

Kuwamura, T., Tanaka, N., Nakashima, Y., Karino, K. and Sakai, Y. 2002.
Reveresed sex-change in the protogynous reef fish Labroides
dimidiatus. Ethology, 108: 443-450.

Laemmli, U. K., 1970. Cleavage of structural proteins during the assembly of
the head of bacteriophage T4. Nature, 227: 680 - 685.

Lal, K. K., 1991. Studies on the reproductive physiology of Lates calcarifer
(Bloch). Ph.D. thesis, Cochin Univ. Sci. Tech., Cochin. p. 85.

Lambert, Y. and Dutil, J.D., 1997. Can simple condition indices be used to
monitor and quantify seasonal changes in the energy reserves of
Atlantic cod (Gadus morhua). Can. J. Fish Aquat. Sci., 54: 104 -112.

Lamrini, A., 1986. Sexualite de pagellus acame 9 Risso, 1826) (Telestean
Sparidae) de la cote atlantique meridional du maroe ( 21°-26 °N).
Cybium 10: 3 -14.

Lang, |., 1981a. Electron microscopic and histochemical investigations of the
atretic oocytes Perca pluviatilis L. (Telestei). Cell. Tissue Res., 220:
201-212.

Lang, |., 1981b. Electron microscopic and histochemical study of the post
ovulatory follicles of Perca fluviatills L. (Teleostei). Gen. Comp.
Endocw, 45: 219-233.

136



Lavenda, N., 1949. Sexual differences and normal protogynous
hermaproditisum in the Atlantic sea bass, Centropristes striatus.
Copeia, 3: 185 -194.

Leatherland J. F. and Sonstegaurd, R. A., 1988a. Ultrastructure of the liver of
Lake Erie Coho salmon from post-hatching until spawning. Cytobios,
54:195-208.

Leatherland, J. F. and Sonstegard, R. A., 1988b. Thyroid function, pituitary
structure and serum lipids in great lakes coho salmon, Oncorynchus
kisutch ‘jacks’ compared with sexually immature spring salmon. J. Fish
Biol., 18: 643 — 654.

Lee, S.T.L., Kime, D.E., Chao, T.M,, Lim, H.S., Chou, R., Lam, T.J. and Tan,
C.H., 1995. In virto metabolism of testosterone by gonads of the
grouper (Epinephelus tauvina) before and after sex inversion with 17a-
methyltestosterone. Gen.Comp.Endocrinol., 99: 41-49.

Lee, Y. D., Park, S. H., Takemura, A. and Takano, K., 2002. Histological
observations of seasonal reproductive and lunar-related spawning
cycles in the female honeycomb grouper Epinephelus merra in
Okinawan waters. Fisheries Sci., 68: 872-877.

Leger, C., 1985. Digestion, absorption and transportation of lipid. In. C.B.
Cowey, A. M. Machi and J. C. Bell (Editor) Nutrition and feeding of fish-
Academic press. NewYork.

Le Menn, F., 1979. Some aspects of vitellogenesis in a teleostean fish: Gobius
niger L. Comp.Biochem.Physiol., 62A: 495-500.

Le Trong, P. and Komopowski, A., 1972. The bronze bream Pagellus acame
(Risso, 1826) from northwest African region. Acta Ichthyol. Piscatoria.,
1:3-17.

Liem, K. F., 1963. Sex reversal as natural process in the synbranchiform fish.
Monopterus albus . Copeia, pp. 303-312.

Lim, L. C., Chao, T. M. And Khoo, L. T., 1990. Observations on the breeding
of brown-marbled grouper Epinephelus fuscoguttatus (Forsskal).
Singapore Journal of Primary Industries, 18: 24 -27.

Lone, K.P. and Al-Marzok, A., 2000. First observations on natural sex reversal
in a protandrous Bream (Sparidentex hasta: Sparidae) from Kuwait.
Pakisthan J. Zool., 32 (3): 229 — 243.

Love, R.M., 1980. Maturation. The chemical biology of fishes Il. Academic
Press, London, pp. 36 — 46.

137



Lowry, P.H., Rosebrough, N.J., Farr, AL, Randall, R.J., 1951. Proein
measurement with the folin phenol reagent. J. Biol. Chem., 193: 265 -
275.

MacFarlane, R. B. and Norton, E. C., 1999. Nutritional dynamics during
embryonic development in the viviparous genus Lebastes and their
application to the assessment of reproductive success. Fish Bull., 97:
273 - 281.

Mackenzie, B., John, M., and Wieland, K., 1996. Eastern Baltic cod:
perspectives from existing data on processes affecting growth and
survival of eggs and larvae. Mar. Ecol. Prog. Ser, 134: 265 — 281.

Mackie, M.C., 2006. Anatomical changes to the grouper during protogynous
sex change in the half-moon grouper Epinephelus rivulatus
(Valenciennes). J.Fish Biol., 69:176-186.

Masurekar, V. B. and Pai, S. R., 1979. Observations on the fluctuations in
protein, fat and water content in Cyprinus carpio (Linn) in relation to the
stages of maturity. Ind. J.Fish, 26: 217-224.

Mathew, G., Sanil, N.K., and Venugopal, K.M., 2000. Observations on the
growth of Epinephelus malabaricus (Block and Schneider) in the
onshore recirculating seawater system. J. Mar. Biol. Assoc. India, 42
(1&2): 190 - 193.

Mathew, G., Sanil, N.K., Sreedhar, N., Leelabhai, K.S., Kambadkar, L.R., and
Palniswamy, N. 2002. Experiments on broodstock development and
spawning of Epinephelus tauvina (Forskal). Indian J. Fish, 49(2): 135 -
139.

Mathew, G., 2005. Broodstock development of groupers. Proc.Ocean life food
and medicine Expo - 2004. Aquaculture foundation of India (Pub.),
Chennai. pp. 311 - 317.

Matsubara, T., Okhabo, N. and Andoh, T., 2003. Multiple vitellogenins and
their unique roles in marine teleosts. Fish Physiol. Biochem., 28: 295-
299.

Matsuno, T., Katsuyama, M., Maoka, T., Hirono, T. and Komari, T., 1985.
Reductive metabolic pathways of carotenoids in fish (3s, 3s')
astraxanthin to tunaxanthin A, B, C, Comp. Biochem. Physiol., 80B:
770 -789.

Mc Erlean, A.J. and Smith, C.L., 1994. The age of sexual succession in the

protogynous hermaphrodite Mycteroperca microlepis. Trans. Am. Fish.
Soc., 93: 301-302.

138



Micale, V. and Perdichizzi, F. 1994. Furthur studies on the sexuality of the
hermaphroditic teleost Diplodus sargus, with particular reference to
protandrous sex inversion. J. Fish Biol., 45: 661-670.

Micale, V., Perdichizzi, F. and Santangelo, G., 1987. The gonadal cycle of
captive white bream, Diplodus sargus (L). J. Fish Biol., 31: 435-440.

Moe, M.A, 1969. Biology of the red grouper Epinephelus morio
(Valenciennes) from the eastern Gulf of Mexico. Florida Department of
Natural Resources, Marine Research Laboratory, Professional Papers
Series 10, Florida.

Muthukurappan, S., 1987. Biochemical aspects of ovarian maturation in Liza
Parsia (Hamilton-Buchanan). M. F. Sc. Desertation. CMFRI. Cochin.
p.76.

Naghama, Y., 1983. The functional morphology of teleost gonads; In: Fish
physiology Reproduction 9A (eds Hoar, W.S., Randall, J. and E.M.
Donaldson) Academic press: New york pp. 223 - 275.

Naik, P.D., 1960. Occurrence of hermaphroditism in Polynemus heptadactylus
(Cuv. & Val.). J. Mar. Biol. Ass. India, 1: 203 -205.

Nakamura, S., Hourigan, T.and Nagahama, Y.and Grau, E.G.,
1989.Histological and ultrastructural evidence for the role of gonadal
steroid hormones in sex changes in the protogynous wrasse
Thalassoma dupery. Env.Biol.Fish., 2: 117-136.

Nakamura, S., Mariko, T. and Nagahama, Y., 1994. Ultrastructure and in
vitro steriodogenesis of the gonads in the protandrous anemone fish
Amphiprion frenatus. Jap.J.Icthyol., 41: 47-56.

Nath, P. and Sundararaj, B. |., 1981. Isolation and identification of female
specific serum lipophosphoprotein (vitellogenin) in the catfish,
(Heteropneustes fossilis (Bloch). Gen. Comp. Endocrinol., 43: 184-190.

Nelson, G. B. and McPherson, R., 1987. A comparison of seasonal lipid
changes in two populations of brook char (Salvelinus fontinalis).
American Midland Naturalist, 117: 139 — 147.

Ng, T. B. and Idler, D. R., 1983. Yolk formation and differentiation in teleost
fishes. Fish Physiology, 9A: 373-404.

Norberg, B. and Haux, C., 1985. Induction isolation and characterization of
the lipid content of plasma vitellogenin from two Salmo species
Rainbow trout (Salmo gairdneri) and sea trout (Salmo trutta). Comp.
Biochem. Physical., 81B: 869-876;

N.R.C (Natiaonal Research Council)., 1983. Nutrient requirements of warm
water fishes. National Academy Press, Washington, DC, USA., p102.

139



Nunomura, W., Hara, A., Takano, K. and Hirai, H., 1984. Immuno
histochemical localiztion of vitellogenin in hepatic cells of some salmonid
fishes. Bull. Fac. Fish, Hokkaido Univ., 34(2): 79- 87.

Ohta, H. and Teranishi, T., 1982. Ultrastructure and histochemistry of
grannuloes and micropylar cells in the ovary of the Loach Misgurunus
anguillicaudotus (Cantor). Bull. Fac. Fish, Hokkaido. Univ., 33(1): 1-8.

Olivereau, M. and Olivereau, J., 1979. Effect of estrodial 17 B on the cytology
of the liver, gonads and pituitary and on plasma electrolysis in female
fresh water eel. Cell. Tissue Res., 199: 431-454.

Olson, J.A., 1979. A simple dual assay of vitamin A and carotenoids in human
liver. Nat. Rep. Int., 19: 807 - 813.

Pajuelo, J.G. and Lorenzo, J.M.1994. Parametras biological del besugo
Pagellus acarne (Pisces: Sparidae) en Gran canaria (Islas Canarias).
Biol. Inst. Esp Oceanogr., 10: 155 -164.

Pajuelo, J. G. and Lorenzo, J. M., 2000. Reproduction, age, growth and
mortality of axillary seabream, Pagellus acarne (Sparidae), from the
canarian archipelago. J.Appl.Icthyol.,16: 41-47.

Paramita, B., Chavan, B. B., Sujit, S. and Kamble, S. D., 2006. Increasing
trend of Epinephlus diacanthus landing by trawlers at Mumbai. Mar. Fish.
Inf. Serv. Tech and extension series, CMFRI, Cochin,188: 17-18.

Patino, R. and Sullivan, C. V., 2002. Ovarian follicle growth, maturation and
ovulation in teleost fish, Fish Physiol. Bioch., 26;57-70.

Patnaik, L. K. 2001. Studies on total carotenoids in the non-conventional fish
Priacanthus hamrur (Foreskal) M.F.Sc. Desertation. CMFRI, Cochin
p.71.

Petersen, |. M. and Emmersen, B. K., 1977. Changes in serum glucose and
lipids, and liver glycogen and phosphorylase during vitellogenesis in
nature in the flounder (Platichtys fleus, L.). Comp. Biochem. Physiol.B.,
58:167-171.

Peute, J., Vander Gaag, M.A. and Lambert, J.G., 1978. Ultrastructure and
lipid content of the liver of the Zebra fish, Brachydanio rerio related to
vitellogenin synthesis. Cell. Tissue . Res., 186: 297-308.

Perrot, V., Moiseeva, E. B., Gozes, Y., Chan, S. J. and Funkenstein, B., 2000.
Insulin-like growth factor receptors and their lignands in gonads of a
hermaphroditic species, the gilthead seabream (Sparus aurata):
Expression and cellular localization. Biol. Reprod., 63: 229-241.

140



Peute J., Vander Gaag M. A. and Lambert, J. G. D., 1978. Ultrastructure and
lipid content of the liver of the zebrafish, Brachydanio rerio, related to
vitellogenin synthesis. Cell Tissue Res., 186: 297-308.

Pickova, J., Dutta, P. C., Larsson, P.O. and Kiessling, A., 1897. Early
embryonic cleavage pattern hatching success, and egg lipid fatty acid
composition: comparison between two cod (Gadus morhua) stocks.
Can. J. Fish Aquat. Sci., 54: 2410 - 2416.

Plack, P.A and Fraser, N.W., 1971. Incorporation of L (**C) leucine into egag
proteins by liver slices from Cod. Biochem .J., 121: 857-862.

Plack, P. A. and Woodhead, P. M. J., 1966. Vitamin A compounds and lipids
in the blood of the cod Gadus morhua from the Arctic, in relation to
gonadal maturation. J. Mar. Biol. Ass. U.K., 46: 547 — 559.

Pollock, B. R., 1985. The reproductive cycle of yellowfin, bream
Acanthopagrus australis (Gunther), with particular reference to
protandrous sex inversion. J. Fish. Biol., 26:301-311.

Powell, A.B. and Tucker, JW.J., 1992. Egg and larval development of
laboratory reared Nassau grouper Epinephelus striatus (Pisces,
Serranidae). Bull.Mar. Sci., 50 (1): 171-185.

Prabhu, M. S., 1954. Perch fishery by special traps in the area around
Mandapam in the Gulf of Mannar and Palk Bay. Indian J. Fish., 1(1 &
2): 94-129.

Prabhu, M. S., 1956. Maturation of intra-ovarian eggs and spawning
periodicities in some fishes. Indian J. Fish., 3:351-371.

Prabhu, M. S. and Antony raja., 1959. An instance of hermaphroditism in the
Indian mackerel, Rastrelliger kanagurta (Cuvier). Curr. Sci., 28: 73-74.

Prat, J.P., Lamy, J.N. and Weill, J.D., 1969. Coloration des lipoproteins aprés
electrophorese en gel de polyacrylamide. Bull. Soc. Chim. Biol., 51:1367
- 1369.

Price, D. J., 1984. Genetics of sex determination in fishes. A brief review. In:
Fish Reproduction Strategies and Tactis, G. W. Potts and R. J. Wootton
(Eds.). Academic Press, London, pp. 75-80.

Qasim, S. Z., 1973. A appraisal of the studies on maturation and spawning in
marine teleosts form Indian waters. Indian J. Fish., 20(1): 166-181.

Quinitio, G. F., Caberoy, N. B. and Reyes Jr., D. M., 1997. Induction of sex

change in female Epinephelus coioides by social control. Isr. J. Aquac.,
49: 77- 83.

141



Quinitio, G. F., Tan-Fermin, J. D. and Nagai, A., 2001. Possible application of
mibolerone for induced sex inversion of grouper Epinephelus coioides.
Fish. Sci., 67: 232- 237.

Rahman, M. S., Takemura, A. and Takano, K., 2000. Annual changes in
testicular activity and plasma steroid hormones in the golden rabbitfish
Siganus gutatus, Fish. Sci., 66: 894-900.

*Raju, G., 1960. An admixture of Ovotesticules structure in the Katsuwonus
pelamis. J. mar. Boil. Ass. India, 2: 95-102.

Ribeiro, V. M. A., Bazzoli, N., Maria, T. A. and Santos, G. B., 2006.
Ultastructural Changes in female hepatocytes during ovarian
maturation of Steindachnerina insculpta (Pisces: Curimatidae). Braz.
J. Biol., 66(4): 957-962.

Riehl, R., 1977. The Follicle of Noemacheilus barbatulus (L.) and Gobio gobio
(L.) (piscs, Teleostei). Zool. Anz., 199(1and2):121-139.

Riveiro, |., Guisande, C., Lioves, M., Maneiro, |. and Cabanas, J.M., 2000.
Importance of parental effects on larval survival in Sardina pilchardus.
Mar. Ecol. Prog. Ser., 205: 249 - 258.

Robards, M. D., Anthony, J. A., Rose, G. A. and Piatt, J. F., 1999. Changes in
proximate composition and somatic energy content for Pacific sand
lance (Ammodytes hexapterus) from kachemak Bay, Alaska relative to
maturity and season. J. Exp. Mar. Biol. and Ecol., 242: 245 - 258.

Roberts, D. E. and Schlieder, R. A., 1983. Induced sex inversion, maturation,
spawning and embryogeny of the protogynous grouper, Mycteroperca
microlepis. J. World Maric. Soc., 14, 639-649.

Ross, R.M., 1990. The evolution of sex change mechanism in fishes. Environ.
Biol. Fish., 29: 81 — 93.

Sadovy, Y. and Colin, P.L., 1995. Sexual development and sexuality in the
Nassau grouper. J.Fish.Biol., 46: 961-976.

Sadovy, Y. and Shapiro, D.Y., 1987. Criteria for diagnosis of hermaphroditism
in fishes. Copeia, 1987: 136 — 156.

Sakakura, Y. and Noakes, D.L.G., 2000. Growth and sexual development in
the mangrove Kkillifish, Rivulus marmoratus, a self-fertilizing
hermaphrodite.Env.Biol.Fish., 59:309-317.

Sakai, Y., Tsujimura, C., Nakata, Y., Tanabe, H. and Maejima, G., 2003.
Rapid transition in sexual behaviours during protogynous sex change in
the haremic angelfish Centropyge vroliki (pomacanthidae). Ichthyol.
Res., 50: 30-35.

142



Sales, J. and Janssens, G. P. J., 2003. Nutrient requirements of ornamental
fish. Aquat. Living Resour., 16: 533 - 540.

Sathyanesan, A. G. and Ranga Rajan, K., 1953. Proc. Indian Sci. Cong.
Abstracts, Part lll: 208-209.

Selman, K. and Wallace, R.A., 1982. Oocyte growth in the sheep head
minnow: uptake of endogenous protein by vitellogenic oocytes. Tissue
and cell, 14 (3): 555-571.

Selman, K. and Wallace, R.A., 1983. Oogenesis in Fundulus heteroclinus
vitellogenesis. J. Exp., 226(3): 441-457.

Selman, K. and Wallace, R. A., 1989. Cellular aspects of oocyte growth in
teleosts. Zool. Sci., 6: 211-231.

Selvaraj, G.S.D. and Rajagopalan, M., 1973. Some observations on the
fecundity and spawning, habits of the Rock cod, Epinephelus tauvina
(Forskal), Indian J. Fish., 20 (2): 668-671.

Sen, S. and Battacharya, S., 1981. Role of thyroxine and gonadotropins on
the mobilization of ovarian cholesterol in a teleost Anabas testudineus
(Bloch). Indian Journal Experimental Biology, 19: 408 — 412.

Shapiro, D. Y., 1981. Intergroup behavioural changes and the initiation of sex
reversal in a coral reef fish in the laboratory. Animal. Behav., 29: 1199-
1212.

Shapiro, D. Y., 1987. Differentiation and evolution of sex change in fishes.
Bioscience, 37: 490-496.

Shapiro, D. Y., Sadovy, Y. and McGehee, M.A., 1993. Periodicity of sex
change and reproduction in the red hind, Epinephelus guttatus, a
protogynous grouper. Bull. Mar. Sci., 53: 1151- 3162.

Shearer, K.D., 1994. Factors affecting the proximate composition of cultured
fishes with emphasis on salmonids. Aquaculture, 119: 63— 88.

Sheridan, M. A., Allen, W. V. and!Kerstetter, T. H., 1983. Seasonal variations
in the lipid composition of the stael huad trout, Salmo gairdneri
(Richardson), associated with the parr-smolt transformation, J. Fish
Biol., 23: 125-134.

Shnarevich, |. D. and Sakhnenko, Y.G., 1)71. Dynamics of carotenoids in fish
tissues and organs in relation to the sexual cycle. Hydrobiologia, 7: 77
- 80.

Shreni, K. D. and Jafari, A. K., 1977. Seasonal variations in the total
cholesterol content of the liver of catfish, Heteropneustes fossilis
(Bloch). Fish. Tech., 14 (2): 116 - 118.

143



Sivakami, S., Ayyappan, S., Rahman, M. F. and Govind, B. V., 1986.
Biochemical composition of Cyprinus carpio (Linnaeus) cultured in cage
in relation to maturity, /nd.J. Fish., 33 (2): 180-187.

Sivakami, S. and Seetha, P. K., 2006. Indiscriminate destruction of juvenile of
spiny cheek grouper Epinephelus diacanthus (Valenciennes) off Quilon,
Kerala. J. mar. Biol. Ass. India, 48(1): 128-130.

Sivaram, V. Babu, M. M., Immanuel, G., Murugadass, S., Citarasu, T. and
Marian, M. P., 2004. Growth and immune response of juvenile greasy
groupers (Epinephelus tauvina) fed with herbal antibacterial active
principle supplemented diets against Vibrio harveyi infections.
Aquaculture, 237(1-4): 9-20.

Smith, C. L., 1959. Hermaphroditism in some serranid fishes from Bermuda.
Pap. Mich. Acad. Sci. Arts Lett., 44: 111 - 119.

Smith, C. L., 1965. The patterns of sexuality and the classification of serranid
fishes. Am. Mus. Novit., 2207: 1 - 20.

Smith, C. L., 1971. A revision of the American groupers: Epinephelus and
allied genera. Bull. Am. Mus. Nat. Hist., 146(2): 69-241.

Soto, C. G. and Noakes, D. L. G., 1994. Colouration and gender in the
hermaphroditic fish Rivulus marmaratus Poey (Teleosteri: Rivulidae),
Ichthyol. Explox. Fresh., 5: 70-90.

Springate, J. R. C., Bromage, N. R., Elliot, J. A. K. and Hudson, D. L., 1984.
The timing of ovulation and stripping and their effects on the rates of
fertilization and survival to eyeing, hatch and swim up in the rainbow
trout. Aquaculture, 43: 313 - 322.

Spurr, A.R., 1969. A low viscosity epoxy resin embedding medium for electron
microscopy. J. Ultrstruct. Res., 26: 32 — 43.

Spurway, R., 1957. Hermaphroditism with self-fertilisation, and the monthly
extrusion of unfertised eggs. In the viviparous fish Lebistes reticulatus.
Nature, 180: 1248- 1251.

Srivastava, R. K. and Brown, J. A., 1991. The biochemical characteristics and
hatching performance of cultured and wild Atlantic salmon (Salmo
salar) eggs. Can. J. zool., 69: 2436 —2441.

Sundararaj, B. |. and Nath, P., 1981. Steroid induced synthesis of vitellogenin

in the catfish Hetropheustes fossilis (Bloch). Gen. Comp. Endocrinol,, 43:
201-210.

144



Sunobe, T. and Nakazono, A., 1993. Sex change in both directions by
alteration of social dominance in Trimma okinawae (pisces: Gobiidae).
Ethology., 94: 339-345.

Svedang, H. and Wickstorm, H., 1997. Low fat contents in female silver eels:
indications of insufficient energetic stores for migration and gonadal
development. J. Fish Biol., 50: 475-486.

Szollosi, D., Jalabert, B. and Breton. B., 1978. Post ovulatory changes in the
theca folliculi of the trout. Ann. Biol. Anim. Biochem. Biophys., 18(4):
883-891.

Tacon, A. G. J., 1981. Speculative review of possible carotenoid function in
fish. Prog. Fish cult., 43: 205 - 208.

Tan, S. M. and Tan, K. S., 1974. Biology of the tropical grouper, Epinephelus
tauvina (Forskal). |I: A preliminaryOstudy on heCmaphroditism in E.
tauvina. Singap. J. Prim. Ind., 2 (2): 123-133.

Tan-Fermin, J. D., 1992. Withdrawal of exogenous 17a-methyl testo{terone
causes reversal of sex-inversed male grouper, Epinephelus suillus
(Bloch and Schneider). Philipp. Sci., 29: r3- 39.

Tan-Fermin, J. D., Garcia, L. M. B. and Castillo Jr., A. R., 1994. Induction of
sgx inversion in juvenile grouper, Epinephelus suillus, (Valenciennes)
by injections of 17a-methyltestosterone. Japan. J. Ichthyol., 40: 413-
420.

Tessy, K.L., 1994. Studies on the biology of these cultivable species of
Epinephelus from the southwest coast of India. Ph.D. thesis, 219p;

Thompson, R., and Munro, J.L 1978. Aspects on the biology and ecology of
Caribbean reef fishes: Serranidae (Hinds and Groupers).
J.Fish.Biol 12: 115 -1186.

Thiry, M. and Poncin, P., 2005. Morphological changes of the nucleolus
during oogenesis in oviparous teleost fish, Barbus barbus (L.) Journal
of Structural Biology, 152: 1-13.

Tobin, A. J., Sheaves, M. J. and Molony, B, W., 1997. Evidence of
protandrous hermphroditism in the tropical sparid Acanthapargus
berda. J. Fish Biol, 50: 22-33.

Toledo, J. D., Nagai, A. and Javellana, D., 1993. Successive spawning of

grouper, Epinephelus suillus (Valenciennes) in a tank and a floating net
cage. Aquaculture, 115: 361 - 367.

145



*Torrissen, O. and Torrissen, K. R., 1981. The effects of light on the mortality
of different pigmented Atlantic salmon (Salmo salar) eggs. E. C. E. S
.C./. M; M: 16.

Tucker, J.W., 1994. Spawning of captive serranid fishes: A review. Jour. Worl.
Aquacult. Soc., 25(3): 345 - 359.

Upadhyay, S.N., Breton, B. and Billard, R., 1978. Ultrastructural studies on
experimentally induced vitellogenesis in juvenile rainbow trout (Salmo
gairdneri R.). Ann. Biol. anim. Bioch. Biophys., 18(4): 1019- 1025.

Utarabhand, P. and Bunlipatanon, P., 1996. Plasma vitellogenin of grouper
(Epinephelus malabaricus). Isolation and properties. Comp. Biochem.
Physiol., 115C (2): 101 - 110.

Van Bohemen, C. H. G., Lambert, J. G. D. and Peute, J., 1981. Annual
changes in plasma and liver in selation to vitellogenesis in the female
rainbow trout Salmo gairdneri . Gen comp. Endocr., 44: 94-107.

Van Den Hurk, R. and Peute, J., 1985. Functional aspects of the
postovulatory follicle in the ovary of the African Catfish, Claras
gariepinus, after induced ovulation: an ultrastructural and enzyme
histochemical study. Cell. Tissue Res., 240:199-208.

Vander Gaag, M., Lambert, J. G. D., Peute, J. and Van oordt, P. G. W. J.,
1977. Ultrastructural aspects of the liver of the female Zebra fish,
Brachydanio rerio, during the reproductive cycle. J. Endocr., pp.50-51.

Varghese, T.P., 1976. Studies on muscles, gonads and liver of pomfrets,
Pampus argenteus (Euphor.) and Parastromateus niger (Bloch) off
Saurashtra coast. Ph.D. thesis . Dep. Bio sci., Saurashtra Univ.,
Rajkot, Gujarat, India, 2.yq5.

Varley, H., 1976. Practical clinical biochemistry (4™ Edition- Indian reprint).
Arnold-Heinmann, p. 802.

Venable, J.H. and Coggeshally, R., 1965. A simplified lead citrate strain for
use in electron microscopy. J. Cell. Biol., 25: 407 — 408.

*Venugopalan, V. K., 1962. Studies on the cytochemical and biochemical
aspects of the ovarian cycle in Ophicephalus striatus (B.). Ph.D.
Thesis, Annamalai Univ., Portonovo, Tamilnadu, India, 233p.

Wallace, R. A., 1985. Vitellogenesis and oocyte growth in non mammalian

vertebrates. In: Browder L W. (ed). Developmental Biology 1. New
York: Plenum Press., pp.127-177.

146



Wallace, R. A. and Selman, K., 1990. Ultra structural aspects of oogenesis
and oocyte growth in fish and amphibians, J. Electron Micr. Tech., 16:
175-201.

Wallace, R. A. and Selman, K., 1981. Cellular and dynamic aspect of oocyte
growth in teleosts. Amer. Zool., 21: 325-343.

Wallace, R. A., Selman, K., Greeley, M. S. Jn., Begovac, P.C. Liny., W.P., Mc.
Pherson, R. and Petrino, T. R., 1987. Current status of oocyte growth.
In: Idler D.R. Crim, L.W. and Walsh, J.M. (ed.). Proc. Third Int. Symp.
Reprod. Physiol. Fish, Canada, pp. 167-177.

Warner, R. R., 1975. The adaptive significance of sequential hermaphroditism
in animals.Am.Nat.,109: 61-82.

Warer, R. R., Robertson, D.R., and Leigh, E.G., 1975.Sex change and
sexual selection. Science, 190: 633-638.

Warner, R. R., 1978. The evolution of hermophroditism and unisexuality in
aquatic and terrestrial vertebrates, In: Contrasts In Behavior, E. S.
Reese and F. J., Lighter (Eds.) John Wiley and Sons, New York, pp. 77-
101.

Warner, R.R., 1988. Sex change in fishes; hypothesis, evidence and
objections. Environ. Biol. Fish, 22: 81 - 90.

Watson, M.L., 1958. Staining of tissue sections for electron microscopy with
heavy metals. J. Biophys. Biochem. Cytol., 4: 475 - 478.

Weesner, F. M., 1960. General zoological microtechnicques., Williams and
wilkins company and scientific book agency, Calcutta, XII: 230 p.

Welsch, U.N. and Storch, V.N., 1973. Enzyme histochemical and
ultrastructure observations on the liver of teleost fishes. Arch .Histol.
Jap., 36: 21-37.

West, G., 1990. Methods of assessing ovarian development in fishes a
review. Aust. J. Mar. Fresh water Res., 41(2): 199-222.

Wu, X. Z. and Sun, J. M., 1983. Observations under the polarizing and
electron microscopes on the lipid droplets of the stage IV ovary of
Tilapia nilotica. Trans. Chin. Ichthyol. Soc., 3: 47-52.

Wyanski, D. M., White, D. B. and Barans, C. A., 2000. Growth, population age
structure and aspects of the reproductive biology of snowy grouper,
Epinephelus niveatus off North Carolina and South Carolina. Fish.
Bull., 98: 199-218.

Yamamoto, M and Egami, N., 1974. Sexual differences and age changes in

the fine structure of hepatocytes in the medaka, Oryzias latipes. J. Fac.
Sci. Univ. Tokyo, Sec. 4, 13: 199-210.

147



Yamamoto, K. and Onozato, M., 1965. Electron microscopic, study on the
growing oocyte of the gold fish during the first growth phase. Mem. Fac.
Fish. Hokkaido. Univ., 13 (2): 79-106.

Yamamoto, K. and Oota, |., 1967. Fine structure of the yolk globules in the
oocyte of the zebra fish Brachidanio rerio. Annot. Zool. Jap., 40: 20-27.

Yamamoto, K. and Yamazaki, F.Y., 1961. Rhythum of development in the
oocyte of the goldfish, Carassius auratus. Bull. Fac. Fish. Hokkaido
Univ. 12 (2): 93 - 110.

Yao, Z. and Crim, W. L., 1996. A biochemical characterization of vitellogenins
Isolated from the Marine Fish Ocean Pout (Macrozoarces americanus
L.), Lumpfish (Cyclopterus lumpus) and Atlantic Cod (Gadus morhua).
Comp. Biochem. Physiol., II3B (2): 247-253.

Yashiro, R., Vaaanakal, J. Kongkumnerd, V., Ruang panit. N., 1993.
Histological changes in gonad of grouper, Ephinephelus malabaricus.
Proc. Grouper culture, NICA, Thailand.pp. 16-26.

Yeh, S. L., Dai, Q. C., Chu, Y.T., Kuo, C. M, Ting, Y. Y. and Chang, C. F.,
2003. Induced sex change, spawning and larviculture of potato
grouper, Epinephelus tukula. Aquaculture, 228: 371-381.

Yeh, S. L. and Ting, Y. Y., 1990. Studies on the reproduction for broodstock
establishment of groupers. Bull. Taiwan Fish. Res. Inst., 49: 167- 181.

Yeh, S. L., Ting, Y. Y. and Kuo, C. M., 1988. Induced sex reversal of grouper
(Epinephelus salmonoides, Epinephelus fario) after implantation of
pelleted androgen. Bull. Taiwan Fish. Res. Inst., 45, 103-113.

Yeung, W.S.B., Chen, H and Chan, S.T.H., 1993. The In-vitro metabolism of
radioactive androstenedione and testosterone by the gonads of the
protogynous Monopterus albus at different sexual phases: A time
course and seasonal study. Gen.Comp.Endocrinol., 89: 313-322.

Young, P. C. and Martin, R. B., 1982. Evidence for protogynous
hermaphroditism in some lethrinid fishes. J. Fish. Biol., 21: 475-484.

Yuen, H. S. H., 1955. Maturity and fecundity of big eye tuna in the pacific.
Spec. Sci. Rep. Fish., 150: 30p.

Zacharia, P. U. Gupta, A. C. and Mahadevaswamy, H. S., 1995. Mar. Fish.
Infor. Serv. Tecc.E and Ser., 139: 5-8.

Zacharius, R. M., Zell, I. L, Merrison, J. H. and Nordlock, J. J., 1969.
Glycoprotein staining following electrophoresis on acrylamide gels. Anal.
Biochem., 30: 148 -152.

148

(L



Zohar, Y., Abraham, M. and Gordin, H., 1978. The gonadal cycle of capitivity-
reared hermaphroditic teleost Sparus aurata (L.) during the two first
years of life, Ann. Biol. Anim. Biochim. Biophys., 18: 877-822.

Zohar, Y., Billard, R. and Weil, C., 1984. La preproduction de la daurade (
Sparus aurata) et du har ( Dicentrarchus labrax) : Connaissance du
cucle sexuelle et controle de la gamtogenese et de la ponte. In:
Aquaculture du Bar et des Sparides, G. Barnabe and R. Blllard (Eds.).
L. INRA', Paris, pp. 3-24.

* Not referred in original

149



Appendices



Annexure-1

Acetone gradient used in Transmission Electron Microscopy

1. 30% - Two changes of 20min,each
2. 50% - Two changes of 20min.each
3. 70% - Two changes of 20min,each
4. 80% - Two changes of 20min,each
5. 85% - Two changes of 20min.each
6. 90% - Two changes of 20min,each
7.95% - Two changes of 20min_each

8. Absolute Acetone - Two changes of 20min.each
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