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Kjesbu et al. 2023. Fish and Fisheries 

this talk
addressing «the weak link in the chain» 
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Adding in also information from «climate impact assessments” 
(Kjesbu et al., 2022, Fish and Fisheries), 

we claim – here with reference to a schematic “dose-response curve” –

that the present situation is something like this:

critical  



what does the literature tell us?



…including that the spawning (ovulatory) cycle 
of cod is extremely fine-tuned and 
sophisticated, and easily disturbed

spawning interval:

time between batches: 2-3 days

spawning frequency: 

the inverse of spawning interval

Kjesbu. 1989. JFB

reared

«local» cod

B
a
tc

h
 f

e
c
u
n
d
it
y
 (

th
o
u
s
a
n
d
)



…data-storage tags
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Knife-edge 

temperature 

for cod as 

species?



…aquaculture (broodstock) cod

the parents were

«local» cod



Kjesbu et al. 2023. Fish and Fisheries 

…coincidences – a “warm wave” in the inlet water

NEA cod



…finding highly erratic spawning frequency “somewhere” above 9 °C

Kjesbu et al. 2023. Fish and Fisheries 



…more precisely a threshold “somewhere” between 9 and 10°C

Kjesbu et al. 2023. Fish and Fisheries 



…even more precisely a threshold around 9.6 (± 0.25) C°
upper pejus 
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Kjesbu et al. 2023. Fish and Fisheries 



…the oocytes are likely “trapped” in their follicles 

Kjesbu et al. 2023. Fish and Fisheries 

Witthames et al. 2023. Fisheries Research 



…the implications for spawning ground persistence  



“The currently outlined directional effect patterns characterizing the 39 assessed North East 
Atlantic stocks with either declining, neutral or increasing productivity appeared closely 
linked to their thermal window of tolerance”

Arctic species: 

Cold-temperate species:  

Warm-temperate species:  

Kjesbu et al. 2022. Fish and Fisheries 



References
• Alix, M., Kjesbu, O. S. & Anderson, K. C. From gametogenesis to spawning: How climate-driven warming affects teleost 

reproductive biology. J. Fish Biol. 97, 607-632, doi:10.1111/jfb.14439 (2020).

• Kjesbu, O. S. The spawning activity of cod, Gadus morhua L. J. Fish Biol. 34, 195-206, doi:10.1111/j.1095-8649.1989.tb03302.x 
(1989).

• Kjesbu, O. S. et al. Thermal dynamics of ovarian maturation in Atlantic cod (Gadus morhua). Can. J. Fish. Aquat. Sci. 67, 605-625, 
doi:10.1139/f10-011 (2010).

• Kjesbu, O. S. et al. Highly mixed impacts of near-future climate change on stock productivity proxies in the North East Atlantic. 
Fish Fish. 23, 601-615, doi:10.1111/faf.12635 (2022).

• Kjesbu, O. S. et al. Latitudinally distinct stocks of Atlantic cod face fundamentally different biophysical challenges under on-going 
climate change. Fish and Fisheries 24, 297-320, doi:https://doi.org/10.1111/faf.12728 (2023).

• Righton, D. A. et al. Thermal niche of Atlantic cod Gadus morhua: limits, tolerance and optima. Marine Ecology Progress Series
420, 1-13, doi:10.3354/meps08889 (2010).

• van der Meeren, T. & Ivannikov, V. P. Seasonal shift in spawning of Atlantic cod (Gadus morhua L.) by photoperiod manipulation: 
egg quality in relation to temperature and intensive larval rearing. Aquac. Res. 37, 898-913, doi:10.1111/j.1365-2109.2006.01510.x 
(2006).

• Witthames, P. R., Thorsen, A. & Kjesbu, O. S. The fate of vitellogenic follicles in experimentally monitored Atlantic cod Gadus 
morhua (L.): Application to stock assessment. Fisheries Research 104, 27-37, doi:10.1016/j.fishres.2009.11.008 (2010).

https://doi.org/10.1111/faf.12728


Final remark:

We continue working on this 
topic, including gene 
expressions + doing more 
detailed dst-analyses .

Thank you for your attention

Røst, Lofoten. 7 April 2018. Photo: osk
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