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Figure R23-10. Latitudinal and interannual variation in copepod abundance using a residuals 
method to correct the biases of sampling Julian date, day/night, and longitudinal sampling 
locations. (a) Total copepod abundance, (b) cold-water species, (c) warm-water species, and 
(d) other species. The cold-water species and other species occurred at almost all latitudes 
throughout the sampling period (b, d). By contrast, a few warm-water species occurred only in 
areas south of 46ÁN during 2001ï2005, and a northerly shift in this group to the area north of 
47ÁN after 2008 was detected (c). 
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Figure R24-14. Annual anomalies of zooplankton groups from Line P stations P16, P20 and 

P26. Anomalies are averaged for contributing taxa and calculated against a 1980ï2005 

climatology. 

 

Subarctic copepods are typically large species (several mm in length) with a one-year life cycle 

that includes a dormancy period at depth during winter. They accumulate lipids as a reserve 

while in surface waters in spring and summer, and are thus a nutritional food source for 

predators. At the start of the focus period their numbers were positive, following the transition to 

cooler conditions that occurred in 2007/08 (Figure R24-4) but towards the end of the period 

(2014) numbers declined. At the same time numbers of smaller (<2 mm) southern species 

increased, associated with the marine heat wave of 2014ï2016 which favoured their northwards 

expansion. Chaetognaths (predatory arrow worms) also showed a similar pattern from 2014 

onwards, with southern species relatively more abundant and northern species becoming less 

common. Other groups that also showed an increase at this time were mostly gelatinous taxa 

such as the urochordates (salps, doliolids and larvaceans) and pteropods (three genera are 
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