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 16 

Abstract 17 

Common squid, Loligo vulgaris and veined squid, Loligo forbesi have nearly coinciding distribution 18 
in the northeast Atlantic, a similar reproductive seasonality, and largely overlapping depth ranges of 19 
spawning grounds. There are no unambiguous criteria to distinguish between egg masses of both 20 
species. This pioneer study was focused on Celtic Sea and western part of the English Channel and 21 
combined both research survey data and observations by recreational divers (“citizen science”). 22 
L,vulgaris was found to reproduce there in late winter – spring; distribution of egg masses coincided 23 
with bottom temperature range of 8.5-10°C and bottom salinities of 35-35.5 psu. No L.forbesii egg 24 
masses was found across the studied area though they are known from literature from deeper areas 25 
further west. Based on the original materials and literature data we provide a guideline to distinguish 26 
between egg masses of both squids based on egg size and embryonic stage as a tool to map species-27 
specific spawning grounds for improvement of understanding of population structure, migrations and 28 
development of fisheries management measures. 29 
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 31 

1. Introduction 32 

Two commercial squid species genus Loligo, L. vulgaris (European squid) and L. forbesii (veined 33 
squid), with nearly coinciding species ranges inhabit waters around Europe from the east Mediterranean 34 
to the North Sea (Jereb et al., 2015). Both species potentially reproduce all year round but with 35 
distinctive peaks, mostly in the cold season, and mature females of both species are often captured 36 
together in the same hauls. In certain parts of their range (Celtic Sea/English Channel/North Sea), there 37 
is possible overlap of spawning grounds, however information to permit unambiguous identification of 38 
egg masses in these areas is absent. Spawning is extended in both species, but seasonal migrations are 39 
little studied. It is assumed that there is an important temporal and spatial overlap in occurrence of egg 40 
masses of both species in these European waters (Martins, 1997), particularly in the Celtic Sea and 41 
English Channel, which are the most important areas for loliginid fisheries in Europe, accounting for 42 
about one third of annual landings in the Northeast Atlantic (Royer, 2002). L. forbesii and L. vulgaris 43 
are both annual species and spawn only once in their life and deposit their eggs on various substrates in 44 
relatively shallow waters where bottom fisheries (e.g. dredges and beam trawls) can also occur. As eggs 45 
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might be destroyed by bottom fisheries, more complete knowledge of spatial and seasonal distribution 46 
of loliginid spawning grounds is needed for their protection and management to support a successful 47 
reproduction.  48 

Loligo vulgaris reproduces in the English Channel between November and April, peaking in 49 
February-March (Moreno et al., 2002) whereas L. forbesii lays eggs in this area in December-January 50 
and may continue well into the spring, with some mature animals found also in summer (Holme, 51 
1974; Jereb et al., 2015). In the southern North Sea, L. vulgaris was found to lay eggs later in the year, 52 
from April to August with some mature animals being captured in winter (Tinbergen and Vervey, 53 
1945; Oesterwind et al., 2010). Loligo forbesii reproduces around Scotland from December to June, 54 
peaking in March, but some mature specimens can be found there throughout the year, and egg 55 
masses are reported by fishermen up to September (Lum-Kong et al., 1992; Pierce et al., 1994, 56 
Oesterwind et al., 2010). It seems that more recently the summer breeding population of L. forbesii 57 
has declined and that the winter breeding population is dominant in Scottish waters (Pierce et al., 58 
2005). In Irish waters spawning occurs mostly between November and April and developing egg 59 
masses were found in the north Celtic Sea in every month but August (Collins et al., 1995).  60 

Loligo vulgaris lays eggs mostly at 20 - 70 m, and occasionally down to depths of >100 m (Moreno, 61 
Pereira, 1998; Jereb et al., 2015). Loligo forbesii spawns slightly further offshore - at 10-150 m (Jereb 62 
et al., 2015), with gradually increasing depth during the winter reproductive season from inshore 63 
waters to ~ 140 m (Smith et al., 2013). In fjord-like areas with extremely steep slopes this species may 64 
occasionally lay eggs as deep as deep as at >700 m (Salman and Laptikhovsky, 2002). 65 

Despite this extensive knowledge, much of what we know about seasonal timings is historical and 66 
needs to be re-evaluated in the light of climate change and the known plasticity of squid life-history 67 
traits in response to environmental drivers (Doubleday et al., 2016). 68 

Egg masses consist of numerous finger-like capsules (“strings”) that females attach to the ground one 69 
by one (Fig. 1). If egg capsules are already present on the spawning site, loliginid females tend to 70 
attach their spawn to already existing masses. Thus, egg capsules of the same egg mass might be at 71 
different stages of embryonic development because they were laid by different females at different 72 
times (Drew, 1911; Arkhipkin et al., 2000). Because of this, some single large egg masses of L. 73 
vulgaris could contain as many as 39,760 eggs (568 capsules, mean egg count of 70) in the 74 
Mediterranean (Bohadsch, 1761) and ~42,000 in the English Channel (Lee, 1875). 75 

Throughout its distribution range L. vulgaris lays from 50 to 160 eggs in capsules of 60-170 mm 76 
(Grimpe, 1925; Mangold – Wirz, 1963; Sen, 2004), although in Portugal a 140 mm egg capsule was 77 
reported to contain ~ 174 eggs (Moreno, 2008). The respective values for L. forbesii are 36-100 eggs 78 
and 80-200 mm (Grimpe, 1925; Segawa et al., 1988; Hanlon et al., 1989; Porteiro and Martins, 1992; 79 
Orsi Relini et al., 2009; Pham et al., 2009). Therefore, the evidence suggests that individual variation 80 
in egg numbers and capsule length is very high and is probably not useful for distinguishing species.  81 

Loligo forbesii produce much larger eggs than L. vulgaris (Grimpe, 1925), but during embryonic 82 
development the egg diameter, along with individual capsule length and width, increases several times 83 
due to increasing egg volume (Boletzky, 1987; Martins, 1997; Moreno, 2008). Therefore, although 84 
several descriptions were published during the last century, there is still no unambiguous criterion to 85 
distinguish between spawn from L. vulgaris and L. forbesii.  86 

This paper provides unambiguous criteria to distinguish between eggs of both species based on i) 87 
observation of egg masses of known species origin and ii) observation of genetically identified egg 88 
masses and iii) distribution and timing of mature females. The results will support the identification 89 
and mapping of Loligo spawning grounds in the NE Atlantic (Irish Sea, Celtic Sea, English Channel 90 
and North Sea). Results are provided in conjunction with the Cephalopod Citizen Science project 91 
(https://www.researchgate.net/project/The-Cephalopod-Citizen-Science-Project), which was launched 92 
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in December 2017 to gather information on wild cephalopods via observations by the recreational 93 
diving community. By enabling identification of egg masses to species level, we aim to support 94 
efforts to map the spatio-temporal variability of spawning grounds of both species and help to 95 
mitigate the impact of fisheries on squid spawning grounds to support a sustainable use of this fishery 96 
resource.  97 

 98 

2. Materials and Methods 99 

In total, 21 squid egg masses were collected and frozen during beam trawl surveys by RV Cefas 100 
Endeavour in March – April 2017-2019 in the English Channel and Celtic Sea (Fig. 2). Visual 101 
observations of 58 Loligo egg masses from this area were extracted from the web page of UK 102 
Cephalopod Reports (https://www.facebook.com/groups/1772714999700580/), which is a part of the 103 
Cephalopod Citizen Science Project. Another 26 egg masses were reported by French divers for Base 104 
pour l’inventaire des observations subaquatiques (https://bioobs.fr/les-especes/especes-recherchees/).  105 

Collected egg masses were defrosted in the lab and studied under a binocular microscope. Three 106 
random egg capsules were measured with 1 mm accuracy, the numbers of eggs were counted, egg 107 
length and embryo length were measured along the major axis to 0.1 mm accuracy, and the stage of 108 
embryonic development assigned following Naef (1928). These data were combined with available 109 
data from the literature on egg size, size at embryonic stage, egg capsule length, and numbers of eggs 110 
per capsule in both species, for inclusion in the analysis.  111 

Parts from seven egg capsules belonging to seven different egg masses collected in 2019 were 112 
transferred to 96% ethanol and stored for DNA sequencing. DNA was extracted using the 113 
Invitrogen™ PureLink™ Genomic DNA Mini Kit, following the Mammalian Tissue and Mouse/Rat 114 
Tail Lysate protocol. DNA was eluted in 100 μL Genomic Elution Buffer and stored at – 20 °C.  115 

DNA barcoding, which targets the COI gene, was performed using forward primer LCO1490: 5'-116 
ggtcaacaaatcataaagatattgg-3' and reverse primer HC02198: 5'-taaacttcagggtgaccaaaaaatca-3' (Folmer 117 
et al., 1994). Each PCR contained 12.5 µL of Thermo Scientific™ DreamTaq Green PCR Master Mix 118 
(2X), 0.5 µM of each primer, 2.5 µL of DNA and 9 µL H20 resulting in final reaction volume of 25 119 
µL. A negative control was also included to ensure cross-contamination did not occur. The PCR 120 
conditions were 94°C for 2 min, 35 cycles of 94°C for 40s, 50°C for 40s and 72°C for 90s, followed 121 
by 72°C for 10 mins (Allcock et al., 2007). PCR products were visualised on a 1% (w/v) agarose gel 122 
and bands of 650 bp were obtained. PCR products were cleaned using Invitrogen™ PureLink™ PCR 123 
Purification Kit according to the manufacturer’s instructions. Purified PCR products were then 124 
standardized to 12 ng/µL in accordance with the DNA sequencing facility specifications. Samples 125 
were prepared for sequencing by adding 5 µL of each purified PCR product to 5 µM forward primer 126 
LCO1490 resulting in a 10 µL reaction volume. Samples were sent to Eurofins Genomics (Germany) 127 
for DNA Sequencing on an ABI 3730XL DNA Analyzer.  128 

All sequences obtained were input into MEGA Software (Molecular Evolutionary Genetics Analysis) 129 
(Kumar et al., 2016) trimmed to 479 bp and aligned using the MUSCLE algorithm. New sequences 130 
were submitted to Genbank with Accession Numbers MW264497-MW264503. Additional loliginid 131 
sequences for the COI gene were obtained from Genbank [L. vulgaris, KM517926-KM517928; L. 132 
forbesii, KM517907, KM517911, KM517913 (Gebhardt & Knebelsberger, 2015); Alloteuthis 133 
subulata EU668098-EU668100; A. media EU668077, EU668083, EU668097 (Anderson et al., 2008)] 134 
and were included in the analysis. All sequences were analysed together by running a statistical 135 
parsimony network using TCS software (Clement et al., 2000). 136 

Presence and absence of mature adult females were combined from the following surveys: Irish 137 
Groundfish survey (IGFS) 2018, Irish Anglerfish and Megrim Survey (IAMS) 2019 and 2020, the 138 
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South Western Beam Trawl Survey, Quarter 1 (Q1SWBEAM) in 2017 - 2019. Fishing activity was 139 
only performed during daylight for IGFS and Q1SWBEAM, whereas on IAMS fishing was conducted 140 
all day around (24 hours). Sampling gear on IGFS was the IBTS standard ‘Grande Overture Verticale’ 141 
demersal trawl (GOV 36/47) with mesh sizes ranging from 100 mm at the trawl opening to a 20 mm 142 
liner in a 25 mm codend. Trawl tows were standardised to roughly 30 mins at 4 knots, as far as 143 
possible. IAMS used a standard commercial-derived Jackson trawl with mesh size that varied from 144 
200 mm in the wings gradually reducing to 100 mm in the codend and trawl tows were standardised 145 
to roughly 1 hour at 4 knots, when possible. The Q1SWBEAM was carried out by commercially-146 
rigged 4 m steel beam trawl with extended codend supplied with 40 mm mesh size liner. 147 

Females were considered mature if they had reached at least stage 3a of the ICES WGCEPH scale 148 
(ICES, 2010) which corresponds to ovary containing a high proportion of large turgid amber-coloured 149 
oocytes (>=2mm), with plenty of oocytes in the oviducts. Females with maturity stage 3b were also 150 
included. These stages correspond to stages 4 and 5 on Lipinski’s (1979) maturity scale for matured 151 
and spent respectively. The data were organised by month of observation i.e. November, December, 152 
February, March and April (no surveys carried out in this area during the month of January). Data 153 
collection spanned four years, 2017-2020.  154 

Corresponding Oceanographic data (March-April 2017-2019) were downloaded from ICES Dataset 155 
collections (http://www.ices.dk/data/dataset-collections/Pages/default.aspx). 156 

 157 

3. Results 158 

3.1 Identification of egg masses collected in the West English Channel and Celtic Sea 159 

 160 

The sampled egg masses (Fig. 2) had a capsule length which varied from 51 to 134 mm, and the 161 
number of eggs per capsule ranged from 40 to 138, which fits well into the range of values known for 162 
L. vulgaris in the Mediterranean Sea (Fig 3). Precise identification of the species based on these two 163 
characters would be doubtful, as egg size increases over development and this was not considered. 164 
Particularly, there was an important overlap between egg capsules containing ~80-110 eggs which 165 
had a similar length (115-140 mm) at early stages of development in L. forbesii and at stages close to 166 
hatching in L. vulgaris (Fig. 3). 167 

 168 

3.2 Increase in egg and embryo size during development  169 

Analysis of available data from the literature combined with our observations on genetically identified 170 
egg masses allowed reconstruction of curves of increase of both egg size and embryo size during 171 
development in both squid species (Fig. 4). Unfortunately, due to some damaged embryos because of 172 
freezing we were not able to assign embryonic stages in some egg masses the development of which 173 
was somewhere between stage VIII to XII. Dimensions of these eggs are shown on the Fig. 4 as stage 174 
10.  175 

At all stages of embryonic development, eggs of L. forbesii were much larger and contained larger 176 
embryos that those of L. vulgaris. Egg size at embryonic stage in all egg masses sampled in the 177 
present study fit the curve derived for L. vulgaris. 178 

Finally, a statistical parsimony network analysis resulted in all of the seven egg samples falling out in 179 
one network, together with Loligo vulgaris sequences obtained from GenBank [see above]. Genbank 180 
sequences of L. forbesii, A. subulata, and A. media formed three separate networks, one per species, 181 
so all seven egg samples were considered to be L. vulgaris. Of the egg masses that were not 182 
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genetically identified, egg and embryo size at the observed developmental stage fit well into 183 
information existing for the L. vulgaris of the West Mediterranean in all sampled capsules (Fig. 3). 184 

 185 

3.4 Distribution of the Loligo squid egg masses in the Irish and Celtic Sea and the English Channel 186 

Loliginid egg masses were reported across the entire Northeast Atlantic shores (Fig. 2) with the 187 
greatest number of observations around the English Channel. Despite intensive survey activity by 188 
Cefas in the Irish Sea by bottom trawls, no egg masses were collected there. Very few were found or 189 
seen in the central North Sea, and species identification of these masses remains uncertain. 190 

All identified egg masses of L. vulgaris were collected during research surveys and were sampled at 191 
depths ranged from 12 to 115 m (mean depth of 66 m). Number of capsules varied from 8 to 64 (mean 192 
37.7 mm). Capsule length varied from 51 to 134 (mean 85.1) mm, number of eggs - from 51 to 138 193 
mm (mean 94.2). Distribution of egg masses coincided with bottom temperature range of 8.5-10°C 194 
and bottom salinities of 35-35.5 psu (Fig. 5, 6). 195 

 196 

3.5 Distribution of mature females 197 

With one exception, mature females in the northern part of the study area in November/December 198 
were identified as L. forbesii. These were restricted spatially to a few stations located offshore to the 199 
west (November) and south (December) of Ireland, whereas the southern part of the Celtic Sea and 200 
English Channel remained unsampled. No observations were available in January. By February the 201 
mature females fished around Cornish peninsula were dominated by L. vulgaris and in March, mature 202 
L. forbesii were mostly northwest of Ireland, where their occurrence was very high later in April. The 203 
absence of mature females of both species in April (Fig. 6) shows that spawning in the Celtic Sea and 204 
west English Channel is generally over at this time 205 

 206 

4. Discussion 207 

The results confirm the assumption that eggs and embryos of L. vulgaris are smaller than those of L. 208 
forbesii. While this has been suggested for individual developmental stages in the past, the present 209 
study adds a size comparison that is stage-specific, to allow eggs/embryos of the two species to be 210 
identified once the stage of development is known. Mature eggs in the oviduct of L. vulgaris from 211 
warm waters off Morocco and the Mediterranean are of 2.0-2.2 mm along their major axis (Mangold-212 
Wirz, 1963; Laptikhovsky, 2000), and 1.6-2.7 mm off Portugal (Coelho et al., 1994). Recently laid 213 
eggs are just marginally larger: 2.3-2.8 mm along their major axis (Mangold-Wirz, 1963; Sen, 2004). 214 
Grimpe (1925) described freshly deposited eggs as being 3.5 mm in length and 3.1 mm in width, 215 
which is consistent with our observations from the English Channel (2.7-3.6 mm along the major 216 
axis). It may indicate that eggs in the northern periphery of the species range are larger as in many 217 
boreal fish and squid including the Channel population of common cuttlefish (Laptikhovsky. 2006; 218 
Laptikhovsky et al., 2020). By the end of embryonic development, egg size in L. vulgaris increases to 219 
some 5-7 mm (Jecklin, 1934; Boletzky, 1987; this study). 220 

The size of unlaid eggs in L. forbesii is 2.6-3.2 mm from Bay of Biscay to Irish waters (Guerra, 221 
Rocha, 1994; Collins et al., 1995), becoming 3.0-3.1 mm when just laid, quickly increasing to ~4 mm  222 
at the stage when the blastoderm covers 2/3 of yolk, and attaining 8-12 mm at hatching (Boletzky, 223 
1987; Segawa et al., 1988; Moreno, 2008). Therefore neither egg size on its own, nor a combination 224 
of egg cluster length with number of eggs, provides a definite tool for egg mass identification, which 225 
is only possible after embryonic stage has been determined and egg length (or embryo length) 226 
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measured along their major axis. The Fig. 4 of this paper might be used as a solution of this problem, 227 
which is necessary for mapping of the species-specific spawning grounds, and their temporal and 228 
spatial variation.  Without exact knowledge of which species reproduces where and when is 229 
impossible to understand its foraging and reproductive migrations and to introduce necessary 230 
measures for fisheries management if such measures would be deemed necessary. 231 

Measurement and counts of egg clusters collected in this study and their unambiguous genetic 232 
identification as belonging to L. vulgaris confirm previous doubts of Martins (1997) who found a 233 
description of egg masses of “L. forbesii” collected off Plymouth (Holme, 1974) more similar to L. 234 
vulgaris from Portugal than to L. forbesii from Scotland, and therefore suspected mis-identification. 235 
Such a mistake is explainable as both species occur off Plymouth from October to May with L. 236 
forbesii being more abundant with some females maturing or mature, and egg masses were collected 237 
in November - August (Holme, 1974). Therefore, these egg masses potentially could belong to either 238 
species. Historically this area might be a common spawning ground for both species, though 239 
nowadays only both mature females and egg/embryo masses of L. vulgaris were observed there in 240 
spring (Fig. 2, 5, 6). Thus, the spawning of L. vulgaris in the western English Channel seems to take 241 
place in late winter and to be completed by April as no mature females were seen by then (Fig 6). No 242 
indication of spawning by L. forbesii was found there recently: neither egg masses nor mature females 243 
apart from a single specimen off Brittany. This could be attributed to two alternatives. 244 

The first is that L. forbesii spawning takes place in the eastern Celtic Sea/English Channel outside of 245 
our survey months (i.e. in summer/autumn), which is highly unlikely as no major reproduction occurs 246 
in these months (Collins et al. 1995). The second, more likely, alternative is that this species 247 
nowadays spawns outside the study area, although it might have used this area half a century ago, 248 
together with L.vulgaris.  249 

Loligo forbesii was initially thought to spawn only inshore (Lum-Kong et al. 1992; Collins et al. 250 
1995). Spawning of Loligo-type eggs, presumed to be L. forbesii, was subsequently shown offshore 251 
by Lordan and Casey (1999) in the western Celtic Sea, in the west of Ireland and north Biscay (all 252 
were some distance offshore). These eggs were identified as L. forbesii on the basis that eggs were co-253 
incident in the trawl with mature males and females of this species, or, on the basis of identification to 254 
species of well-developed embryos (stage 28+) after Segawa et al., (1988). The eggs were obtained in 255 
water depths of 135-507 m, which is at the deeper end of the range of previous reports. They were 256 
captured in March and April west of Ireland and west of Brittany, which is consistent with our 257 
observations on occurrence of mature females. The authors point out that egg masses may have been 258 
dragged along for some distance in trawls, but such a distance might not be significant as these 259 
masses do not show unavoidable damage in a bottom trawl. Thus L. forbesii probably spawns to the 260 
west of our study area. In addition to offshore spawning, egg masses have also been reported inshore 261 
in the same area, on static fishing gear off the coast of county Cork (10 – 50 m depth) in the western 262 
Celtic Sea. These identifications seem assured as egg masses were cultured, hatched and identified as 263 
L. forbesii on the basis of Segawa et al. (1988) (reported in Collins et al. 1995). Most were seen 264 
between Nov-April with a dip in January. “L. forbesii” egg masses have also been reported by 265 
fishermen from the west coast of Ireland (county Kerry) in September and October, which was 266 
suggested to be the site of spawning for the Rockall population. To the north of the range, e.g. in 267 
Scotland, identification of Loligo egg masses is unambiguous because only L. forbesii is present there. 268 
Here, spawning females and eggs masses (inshore, attached to creels, but also in deeper waters) were 269 
present from December to June, but also in August and September (Lum-Kong et al., 1992). Overall, 270 
the spawning area of L. forbesii spans northern waters (Scottish coast, northern North Sea) and almost 271 
certainly further offshore in the Celtic Sea (Lordan, Casey, 1999) and western Celtic Sea (Collins et 272 
al. 1995). The precise extent and boundary of L. forbesii spawning grounds in the western Celtic Sea 273 
requires more work, ideally using genetic barcoding, and should also investigate possible annual 274 
variability. Meanwhile, although L. vulgaris is rare in the bottom trawl surveys in Quarter 1 in the 275 
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northern North Sea, some mature females are present occasionally (Oesterwind et al., 2010) so the 276 
possibility of spawning activity there cannot be entirely ruled-out, particularly taking into account 277 
recent climate change. This is supported by the historical observation on summer spawning grounds 278 
of L. vulgaris off Netherlands (Tinbergen, Verwey, 1945). Hence, like the western Celtic Sea, this is 279 
an area where further research identifying egg masses to species level is necessary to get a complete 280 
understanding of the life cycle, including possible climate-related shifts. 281 

In conclusion, the importance of the eastern Celtic Sea / English Channel as a spawning ground for L. 282 
vulgaris, particularly in spring months, is shown. Existing data suggest that this area in spring is used 283 
by L. vulgaris as spawning grounds, while we could not provide any spawning evidence for L. forbesii 284 
in our study area during this season. Given a lack of egg masses, reproduction of either species in the 285 
Irish Sea is probably not very intensive. Further work is needed to discover the boundaries of 286 
important spawning grounds of L. forbesii off the Irish west coast, in the western and southern Celtic 287 
Sea. 288 
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Fig. 1 A large egg mass of Loligo vulgaris probably laid by several females, Portland, English 395 
Channel (photo courtesy Mike Markey) 396 
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Fig.2. Occurrence of egg masses of Loligo spp. Samples used for genetic analysis are marked by 397 
cross. 398 

Fig. 3 Existing data on relationship between egg capsule length and the number of eggs with respect 399 
to developmental stage. Egg masses shortly after fertilisation are shown by small symbols, and close 400 
to hatching – by large symbols. Egg clusters of L. vulgaris from Portugal were identified “on the basis 401 
of species distribution and abundance” (Martins, 1997) so their identification requires validation. 402 
Identification of L. forbesii from NW Scotland is not in doubt as there is no reproduction of L. 403 
vulgaris there (our data). 404 

Fig. 4 Increase of egg and embryo size during development of L. vulgaris and L. forbesii. Egg masses 405 
with uncertain stages between VIII and XII are shown as Stage 10. 406 

Fig. 5. Averaged distribution of bottom temperature in March-April 2017-2019. 407 

Fig. 6. Averaged distribution of bottom salinity in March-April 2017-2019. 408 

Fig. 7 Occurrence of mature female L.forbesii (circles) and L.vulgaris (rectangles) in the studied area. 409 
Position of hauls where no mature squid were found are shown by crosses. 410 

 411 

 412 



- The paper provides a pioneer tool to differentiate visually between egg masses of two 

sympatric commercial loliginid squids, L.vulgaris and L.forbesi 

- Celtic Sea and western English Channel are spawning grounds of L.vulgaris in late winter – 

spring. No reproduction of L.forbesii was found there during this season. 

- L.forbesii forages in Celtic Sea and English Channel but reproduces in deeper water further 

west, mostly west of Ireland.  
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