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Cod (Gadus morhua)

Image taken from (Cohen et al. 1990)

Introduction

Cod (Gadus morhua) is generally considered a demersal fish although its habitat may become
pelagic under certain hydrographic conditions, when feeding or spawning. It is widely distributed
throughout the north Atlantic and Arctic regions in a variety of habitats from shoreline to
continental shelf, in depths to 600m (Cohen et al. 1990). The Irish Sea stock spawns at two
main sites in the western and eastern Irish Sea during February to April (Armstrong et al. 2011).
Historically the stock has been commercially important, however in the last decade a decline in
SSB and reduced productivity of the stock have led to reduce landings.
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Reviewed distribution map for Gadus morhua (Atlantic cod), with modelled year 2100 native
range map based on IPCC A2 emissions scenario. www.aquamaps.org, version of Aug. 2013. Web.
Accessed 28 Jan. 2011



Life history overview

Adults are usually found in deeper, colder waters. During the day they form schools and swim
about 30-80 m above the bottom, dispersing at night to feed (Cohen et al. 1990; ICES 2005). They
are omnivorous; feeding at dawn or dusk on invertebrates and fish, including their own young
(Cohen et al. 1990). Adults migrate between spawning, feeding and overwintering areas, mostly
within the boundaries of the respective stocks. Large migrations are rare occurrences, although
there is evidence for limited seasonal migrations into neighbouring regions, most Irish Sea fish
will stay within their management area (ICES 2012).

Historical tagging studies indicated spawning site
fidelity but with varying degrees of mixing of cod
between the Irish Sea, Celtic Sea and west of
Scotland/north of Ireland (ICES 2015). The adult
fish may form spawning aggregations in the water
column when bottom temperatures are unsuitable
(Cohen et al. 1990), while different spawning
areas may be used in subsequent years (ICES
2005). In the Irish Sea spawning lasts between
Feburary and April. Spawning sites are in offshore
waters, at or near the bottom, in 50-200 m depth
and 0-12 °C (preferred range 0-6°C) ((Cohen et al.
1990), (ICES 2005)).Recent egg surveys in 2006
and 2008, using DNA probes to distinguish early

| stage eggs of cod from other gadoids, confirm the

location of distinct cod spawning grounds in the
western and eastern Irish Sea (Goodsir et al. 2008).
Egg and larval development rate is temperature
dependent with the larval phase lasting about 3
months (at 8°C). The number of eggs (fecundity)
spawned by females ranges from 2.5 million eggs

— & inab kg female to a record of 9 million eggs in a
34 kg female. Classified as a determinate multiple

spawner (McEvoy and McEvoy 1992). The larvae
remain pelagic before settling on the bottom at
around 85mm (Cohen et al. 1990; Bastrikin et al.
2014).

Juveniles prefer shallow (less than 10-30 m depth) sublittoral waters with complex habitats, such
as seagrass beds, areas with gravel, rocks or boulder, which provide protection from predators

(Gotceitas et al. 1997; Gregory et al. 1997) .

Settled juveniles, or codlings, may disperse over a wide area as demonstrated by fish tagging

studies.



Summary of life history and habitat parameters

Species: Gadus morhua (Cod)

Life Stage Size and
Growth

Cod eggs 1.1-
1.75mm’

Eggs

Larvae 3-15mm

Remain
semi-pelagic
until 85mm?*
Evidence
suggests

that juvenile
cod settle
initially close
to the shore in
shallow waters
and move
deeper as size
increases.*

Juveniles

Adults
(feeding)

Asymptotic
length 104cm’
steep age
profile indicates
a continued
very high total
mortality rate.®

Habitat

Early stage eggs are

buoyant and found near the

surface?. Depths 20-50m’.

Distributed in upper 30m
of water column, peak
concentration 10-20m.
Frontal zones between
water masses with
freshwater influence and
shelf water masses (haline
fronts)®

Pelagic until settlement

on mixed strata. Shallower
coastal and estuarine sites
important® Mostly in shoal
waters, coastal or offshore
banks, during summer.
Deeper water in

winter.” The highest
abundance of early juvenile
cod coincided

with the areas of highest
zooplankton biomass.
Associated with seasonal
gyre in Western Irish Sea.®

Demersal to depths

of 154m in Irish Sea'
Demersal with regular
vertical migrations. Later
in the year in quarters 3
and 4 the cod have a very
restricted distribution,
confined to deeper waters
in the northern and
southern channels.® The
Vlla commercial fishery for
cod extends into the North
Channel®

Substrate

Pelagic zone

Pelagic

Demersal.
Prefer complex
bottom types
(cobbles,
macophytes)

Demersal
with pelagic
migrations.
Opportunistic
feeder of
crustacea and
fish sp.

Temperature

Optimal 6-7 °C'

Larval growth in
lab positive at
4-14°C

Lethal high 15.5-
18°C?

Field growth max
7°C3

6-13°C in Irish
Sea commonly
encountered’
More tolerant of
extremes than
adults.

6-13°C in Irish
Sea commonly
encountered’
Temperature
preferences differ
winter-summer.’



Species: Gadus morhua (Cod)

Spawning occurs in

Adults
(Spawning)

Asymptotic
length 104cm’
survey data
indicate that
the proportion
mature at age
2 increased
between 1995
to around 2003
from levels
close to that of

western coastal bights and

Pelagic, Generally < 10°C,
Although there varies seasonally.’

more widespread in eastern is evidence for 6-7 °C’

Irish Sea.

limited seasonal
migrations into
neighbouring
regions,

most fish will
stay within their
management
area.t

the WG historic
estimate

of 38% to

65% and has
subsequently
remained
stable

at that
proportion.®

(ICES 2005)"; (Otterlei et al. 1999)%;(Buckley et al. 2004)3;(Bastrikin et al. 2014)*;(Munk et al. 2002)%
(Rogers et al. 1998)8; (Fahay et al. 1999)7; (ICES 2014); (Dickey-Collas et al. 1997)°

Fishery

Irish Sea fisheries for cod have changed considerably since the 1960s when UK and Irish trawlers
targeted spawning cod in spring in the eastern and western Irish Sea. Fisheries for young cod
(codling) also took place in autumn and winter. Effort increased until the 1990s when the cod
stock and landings declined sharply (Armstrong 2002). TAC reductions and cod recovery measures
were introduced in the 1990s and with continued slow recovery of the stock there is no longer a
directed commercial fishery in the Irish Sea (ICES 2014)
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Cod in Division Vlla (Irish Sea). Summary of stock assessment (weights in tonnes). Catches reported
to ICES. (ICES 2014)
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Irish Sea Cod SSB and recruitment indices.

ICES advice applicable to 2015

“Given the low SSB and low recruitment it is not possible to identify any non-zero catch which
would be compatible with the MSY transition scheme. This implies no targeted fishing should
take place on cod in Division Vlla. Bycatches including discards of cod in all fisheries in Division
Vlla should be reduced to the lowest possible level and uptake of further technical measure

to reduce discards.”(ICES 2015)

References

e Armstrong, M. 2002. “Four decades of Cod in the Irish Sea: evidence for the decline in
the stock.” DARD Fishery Note November: 1-17.

e Armstrong, M., S. Beggs, F. Goodsir, L. Greenwood, D. Maxwell, et al. 2011. “Egg
production survey estimates of spawning stock biomass of cod, haddock and plaice in
the Irish Sea: 1995 - 2010." ICES Working Group on Celtic Seas Ecoregion 2011 WD 9:
1-21.

e Bastrikin, D. K., A. Gallego, C. P. Millar, I. G. Priede and E. G. Jones 2014. “Settlement
length and temporal settlement patterns of juvenile cod (Gadus morhua), haddock
(Melanogrammus aeglefinus), and whiting (Merlangius merlangus) in a northern North
Sea coastal nursery area.” ICES Journal of Marine Science: Journal du Conseil 71(8):
2101-2113.



Buckley, L. J., E. M. Caldarone and R. G. Lough 2004. “Optimum temperature and
food-limited growth of larval Atlantic cod (Gadus morhua) and haddock (Melanogrammus
aeglefinus) on Georges Bank."” Fisheries Oceanography 13(2): 134-140.

Cohen, D., T. Inada, T. Iwamoto and N. Scialabba 1990. “FAO species catalogue. Vol. 10.
Gadiform fishes of the world (Order Gadiformes). An annotated and illustrated catalogue
of cods, hakes, grenadiers and other gadiform fishes known to data.” FAO Fisheries
Synopsis(125): 452.

Dickey-Collas, M., J. Brown, L. Fernand, A. E. Hill, K. J. Horsburgh, et al. 1997. “Does the
western Irish Sea gyre influence the distribution of pelagic juvenile fish?” Journal of Fish
Biology 51: 206-229.

Fahay, M., P. Berrien, D. Johnson and W. Morse 1999. “Essential fish habitat source
document: Atlantic cod, Gadus morhua, life history and habitat characteristics.” NOAA
Tech. Mem. NMFS-NE 124: 41,

Goodsir, F, M. J. Armstrong, P. R. Witthames, D. L. Maxwell and C. J. Fox 2008. “The
use of species-specific TagMan probes for identifying early stage gadoid eggs following
formaldehyde fixation.” ICES Journal of Marine Science: Journal du Conseil 65(9): 1573-

1577.

Gotceitas, V., S. Fraser and J. A. Brown 1997. “Use of eelgrass beds (Zostera marina)
by juvenile Atlantic cod (Gadus morhua).” Canadian Journal of Fisheries and Aquatic
Sciences 54(6): 1306-1319.

Gregory, R. S., J. T. Anderson and E. L. Dalley 1997. "“Distribution of juvenile Atlantic
cod (Gadus morhua) relative to available habitat in Placentia Bay, Newfoundland.” NAFO
Scientific Council Studies 29: 3-12.

ICES 2005. Spawning and life history information for North Atlantic cod stocks, ICES
Cooperative Research Report, 152pp.

ICES 2012. Report of the Benchmark Workshop on Western Waters Roundfish
(WKROUND),22-29 February 2012, Aberdeen, UK. ICES CM 2012/ACOM:49: 283pp
ICES 2014. Report of the Working Group on Celtic Seas Ecoregion (WGCSE),13-22 May,
Copenhagen, Denmark. CM 2014/ACOM:12: 1729pp.

ICES 2015. Report of the Working Group for the Celtic Seas Ecoregion (WGCSE),12-21
May 2015, Copenhagen, Denmark. ICES CM 2015/ACOM:12: 1432 pp.

McEvoy, L. and J. McEvoy 1992. “Multiple spawning in several commercial fish species
and its consequences for fisheries management, cultivation and experimentation.”
Journal of Fish Biology 41(sB): 125-136.

Munk, P., P. Wright and N. J. Pihl 2002. “Distribution of the early larval stages of cod,
plaice and lesser sandeel across haline fronts in the North Sea.” Estuarine, Coastal and
Shelf Science 55(1): 139-149.

Otterlei, E., G. Nyhammer, A. Folkvord and S. O. Stefansson 1999. “Temperature-

and size-dependent growth of larval and early juvenile Atlantic cod (Gadus morhua): a
comparative study of Norwegian coastal cod and northeast Arctic cod.” Canadian Journal
of Fisheries and Aquatic Sciences 56(11): 2099-2111.

Rogers, S., A. Rijnsdorp, U. Damm and W. Vanhee 1998. “Demersal fish populations in
the coastal waters of the UK and continental NV Europe from beam trawl! survey data
collected from 1990 to 1995.” Journal of Sea Research 39(1): 79-102.



