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o  Internal fertilization 

o  Live bearers 

o  There is evidence that they are truly  
     viviparous (Boehlert et al. 1987). 

o  In this region, they tend to have seasonally synchronous annual 
reproductive cycles.  

o  Complex reproductive cycles may include: abortive maturity, skipped 
spawning, maternal effects, protracted adolescence, fecundity 
downregulation, partial or total non fertilization, and may be effected by 
parasites.  

Reproductive Biology of Rockfish (Sebastes) 



Abortive Maturity 

o  Abortive mature = immature fish in which reproductive 
development is initiated but oocytes are later resorbed 

o  No reproductive contribution  

o  Documented in several rockfish species in the North Pacific 
o  Pacific ocean perch (Hannah and Parker 2007; Conrath and 

Knoth 2013) 
o  Darkblotched (Nichol and Pikitch 1994) 
o  Blackgill (Lefebvre and Field 2015) 
 



Skipped Spawning 

Skip spawner = a mature fish that has reproduced before that skips a 
spawning year  
 
Recently been documented in three deep water rockfish species in the 
Gulf of Alaska* (Conrath in press) 
 
 

*Conrath, C.L. in press. Maturity, spawning omission, and reproductive complexity of deepwater rockfish in the Gulf of 
Alaska. In press. Transactions of the American Fisheries Society.   



Maternal Effects “Bigger is Better” 

Older or larger females have disproportionately large 
reproductive output:   
 
o   Greater number of embryos 

o   Quality of embryos, yolk reserves 

o   Change in the timing of reproductive events 
  

o   Spawning completion 
 
 



o  Protracted adolescence 

o  Fecundity downregulation 

o  Partial or total non-fertilization of oocytes 

o  Parasites 
 
 

Other Complications 
 
 
 
 



Do Reproductive Parameters Vary? 
 

In space? 
 
 

In time? 
 
 

With age, size, or other biological parameters?  



Temporal Variability in Shortraker Rockfish 
Reproductive Parameters 

Objectives: 
 
o  Shortraker rockfish were sampled during winter cruises in 

December 2009/January 2010 and in December 2015 offshore of 
Kodiak Island in the central Gulf of Alaska.  

o Derive and compare estimates of the length at 50% maturity (L50), 
rates of abortive maturity, rates of skipped spawning, and 
biological variability in skipped spawning rates between the 2010 
and 2016 reproductive years.  



Shortraker Rockfish 

o  Largest rockfish in Alaska 

o  Deepwater species, regularly occurring as deep as 650 m 

o  Range from southeast Kamchatka through the Aleutian Islands and 
southward to Point Conception, California.  

o  Bycatch only species in the Gulf of Alaska 
 
 



Sampling Area 



Length at 50% Maturity 

Preliminary results, do not cite. 

2010: L50 = 49.1 cm 
2016: L50 = 48.5 cm 
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Abortive Maturity Rates 

Year Abortive 
Mature 

Immature Size Range Proportion 

2010 7 78 47 – 55 8.9% 

2016 9 41 48 - 61 22.0% 



Skip Spawning Rates 

Year Skip 
Spawners 

Mature Size Range Proportion 

2010 48 80 45 – 87 cm 60.0 

2016 99 229 45 – 78 cm 43.2 



Skip Spawning Rates 
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Comparing Shortraker Rockfish Reproductive Years 

o  Length at 50% maturity for the two periods is very similar.  

o  Abortive maturity rates were low for each period but higher in 2016. 

o  There is a ~17% difference in the estimated skip spawning rates 
between the two reproductive seasons. 

o  In both time periods the largest fish have very low rates of skip 
spawning. 



Management Implications 

o  Not the target species of a commercial fishery 

o  Data poor – no production aging 

o  No historical data on skip spawning or abortive maturity 
rates 

o  Complicated life history 

o  Age and size structure of the population is important 
 
 



Conclusions 

o  There are potential differences in the rates of abortive maturity and 
skip spawning for shortraker rockfish during different reproductive 
years.  

o  Importance of old and large female fish 

o Need more information on spatial and temporal changes in 
reproductive biology of shortraker and other rockfish.  

o How this may affect future management decisions for this species is 
still to be determined.  
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Thank You!  


