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Introduction
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• Pacific halibut (Hippoglossus stenolepis) is a large (<2.4 m/230 kg) flatfish species 
of the Pleuronectidae family. Widely distributed in the North Pacific.
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• Important fisheries for the U.S. and Canada.
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Introduction
• Spawning occurs offshore
• Pelagic eggs and larvae
• Juveniles use shallow areas 

on continental shelf
• Move offshore at age ~2 – 3
• Seasonal migrations between 

spawning grounds (winter) 
and feeding areas (summer)

Scarce information on the
reproductive biology of the female

Pacific halibut
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Gonadal growth Maturation Spawning

• Histological assessment of gonadal development
• Energy levels (fat content/hepatosomatic index)
• Activation of the endocrine reproductive axis (pituitary and gonads)
• Reproductive hormones in the blood
• Revise maturity ogives
• Revise scoring criteria of maturity stages by macroscopic 

observations in the field

Annual reproductive cycle

Objectives
Full characterization of the annual reproductive cycle of female Pacific halibut

G1 Late perinucleolar

IPHC



Methods: Sampling area
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Results: characterization of oocyte development
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Primary Growth Secondary Growth Oocyte Maturation

• Histological description of oocyte developmental stages

• Oocyte size changes

Oocyte diameter (microns)
Fish et al. J. Fish Biol. 2020. 97: 1880-1885

Female developmental phase determined based 
on the stage of the most advanced oocytes



Results: oocyte dynamics
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Oocyte size distribution at different female developmental stages

• Oocyte diameter (microns)

Vitellogenic 1 (Vtg1) stage

Vitellogenic 2 (Vtg2) stage

Vitellogenic 3 (Vtg3) stage

Germinal Vesicle Migration (GVM) stage

Periovulatory (PO)stage

Cortical alveoli (Pgca) stage

Perinucleolar (Pgca) stage

Ovulation Fish et al. J. Fish Biol. 2020. 97: 1880-1885

• Batch spawners
• Group synchronous
• Determinate fecundity

Least 
advanced ♀

Most 
advanced ♀
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Results: histological female classification
Microscopic maturity staging: based on histological oocyte stages

IPHC

Female 
developmental 

stages

Female 
reproductive 
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RegressingFish et al. (2022) Front. Mar. Sci. 9:801759



Results: Reproductive parameters by month
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Results: Reproductive parameters by stage
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Results: reprod. parameters by reproductive phase
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Results: predictive value of variables for staging
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Results: endocrine reproductive markers
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Results: endocrine reproductive markers
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Female developmental stages

cyp19a1
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Results: endocrine reproductive markers
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Female developmental stages
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Conclusions

Slide 16

• First characterization of oocyte development in female Pacific 
halibut.

• Pacific halibut females are group synchronous, batch spawners and 
have determinate fecundity.

• Pacific halibut females follow a clear annual reproductive cycle, with 
developmental stages advancing in the spring from early, to mid and 
late vitellogenesis, and progressing through oocyte maturation and 
ovulation, with peak spawning occurring in January and February.

• This information is key for ongoing revision of maturity ogives
through histological analyses to inform stock assessment.

• Changes in the expression of key endocrine markers drive the 
progression of female reproductive development during the 
reproductive cycle.
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