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During the course of investigative monitoring 
undertaken by the Scottish Environment Protection 
Agency (SEPA) in the Firth of Forth, Scotland, the SV 
Kelpie has carried out monthly sampling of 
zooplankton since May 2012. On the 7th February 
2014 a single adult male specimen of the neritic 
copepod Tortanus (Boreotortanus) discaudatus 
(Thompson & Scott) was obtained from a vertical 
haul at SEPA monitoring station ‘Gunnet Ledge’ 
(56.02°N 3.17°W) from 15m depth to the surface 
using a 27cm diameter bongo net with 280µm and 
63µm mesh nets with non-filtering cod ends.  
 
Consultation of the Diversity and Geographic 
Distribution of Marine Planktonic Copepods 
database (Razouls et al., 2014; 
http://copepodes.obs-banyuls.fr/en) confirmed the 
initial finding to be Tortanus discaudatus¸ which has 
been assigned by Ohtsuka & Reid (1998) to a new 
subgenus, Boreotortanus, based upon its probable 
divergence from the genus Tortanus in the Miocene. 
Subsequent analysis of later samples revealed more 
specimens, including eggs. During February – 
August 2014, 52 individuals of various stages were 

sampled. Each individual was examined and 
measured. Each copepodite stage was represented 
by 7-10 individuals, apart from copepodite I and II 
of which only one specimen each was found. Table 1 
gives characters used for the identification of 
copepodite stages of T. discaudatus. Stage IV and V 
juveniles are easily distinguished in the case of 
males. However, females are more challenging as 
both stages have the same number of prosome and 
urosome somites. In stage V females the last 
prosome segment becomes more pointed and 
extends along either side of the urosome. Both sexes 
of stage VI adults (Figs. 1 and 2) are easily identified 
in both sexes by the strikingly asymmetrical caudal 
rami and by the lateral spine on the right caudal 
ramus, which becomes more prominent (Johnson, 
1934).  The eggs are unusual for copepods, since 
they have a thick fringe (Johnson, 1967; Fig. 3). 
 
T. discaudatus is resident in the Pacific and Atlantic 
oceans, having migrated from the Pacific to Atlantic 
basins without speciation during an interglacial 
period in the Pleistocene (Ohtsuka & Reid, 1998). It 
is a cold water-neritic copepod (Hooff & Peterson, 
2006). In the Atlantic its normal range is restricted 
to inshore waters of North America (Johnson, 1934; 
Willey, 1921; Judkins et al., 1980; Richardson et al., 
2006). Wilson (1932) cited van Breeman (1908) as 
stating it to be present in the North Sea but van 
Breeman (1908) in fact states it to be found on the 
east coast of America, and the assertion it has 
normally been resident in the North Sea is viewed 
by the current authors as erroneous, in agreement 
with Ohtsuka & Reid (1998). The easternmost case 
in the Atlantic is a single record from the 
Continuous Plankton Recorder (CPR) programme to 
the west of the Porcupine Bank, sampled in 1967 
(OBIS, 2014). We therefore conclude that the 
observations presented here are the first record of 
the species in the North Sea.

 
Table 1. Identification table for copepodite stages of Tortanus discaudatus. 
 

Stage No. of free 
prosome somites 

No. of free 
urosome somites 

No. pairs of 
swimming legs 

Range Total Length 
(mm) 

CoI 5 1 2 0.61 
CoII 6 2 3 0.76 
CoIII 6 2 - 3 4 + 1 0.90 - 0.95 
CoIV 6 3 5 1.05 - 1.17 
CoV♀ 6 3 5 1.21 - 1.50 
CoV ♂ 6 4 - 5 5 1.30 - 1.47 
CoVI ♀ 6 3 5 1.48 - 1.79 
CoVI ♂ 6 5 5 1.56 - 1.73 
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Fig. 1. Stage CVI male Tortanus (Boreotortanus) 
discaudatus sampled in the Firth of Forth on 7th 
February 2014. 
 

  
Fig. 2. Stage CVI female Tortanus (Boreotortanus) 
discaudatus sampled in the Firth of Forth on 15th 
August 2014. 
 

  
Fig. 3. Eggs of Tortanus (Boreotortanus) discaudatus 
sampled in the Firth of Forth on 15th August 2014. 
 
The species is an obligate carnivore preying upon 
tintinnids as nauplii (Johnson, 1934), and the 
nauplii and copepodites of other copepods as it 
grows (Ambler & Frost, 1974; Anraku & Omori, 

1963; Landry & Fagerness, 1988). It would appear 
to have become established, and is likely to be well 
suited to its environment. The range of 
temperatures in the Firth of Forth is within the 
range at which its eggs hatch (McLaren, 1966; 
Johnson, 1967), and it feeds upon zooplankton that 
are present in abundance in the Firth of Forth, such 
as the common neritic copepods Pseudocalanus 
minutus-elongatus, Temora longicornis and 
Centropages hamatus (Anraku & Omori, 1963), 
polychaete worm larvae and appendicularians 
(Ohtsuka et al., 1996).  
 
We do not know how this species has come so far 
from its natural range. North Atlantic records 
indicate some individuals are transported 
eastwards by the Gulf Stream (OBIS, 2014). 
However, it seems implausible that a neritic species 
could be transported across the Atlantic and not be 
observed in locations with a west facing coastline. 
Eggs of the species go into diapause (Mauchline, 
1998) and the tough egg casing is resistant to 
bacterial degradation (Johnson, 1967). It is possible 
therefore that, either via transportation on ocean 
currents, or via a human vector such as a ballast 
water tank, dormant eggs have reached the Firth of 
Forth and encountered favourable conditions in 
which to hatch and subsequently become 
established. The sampling site is close to Hound 
Point terminal which fuels mercantile vessels and 
has in the past exchanged ballast water, but this 
practice ceased upon the adoption of ballast water 
control guidance issued by the International 
Maritime Organisation in 2004 (IMO, 2004), and the 
pipes involved were decommissioned in 2012, so it 
is unlikely that this is the source of the introduction. 
As a predatory species, its impact upon other native 
species in the planktonic fauna of the Firth of Forth 
will need to be investigated in future. 
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