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Introduction  
 

Since 1963 the Spanish cephalopod-targeted trawl fishery has been developing in the 
Saharan Bank. At the beginning, this fishery was carried out by bottom trawling fleets, 
and catches were landed fresh. Nowadays, this fishery is carried out by freezer 
trawlers using bottom trawl gear. Since the mid-70’s researchers from the Centro 
Oceanográfico de Canarias (COC), which belongs to the Instituto Español de 
Oceanografía (IEO) based in Tenerife, carried out biological studies and assess the 
state of the resources of these cephalopods. In 2003 the European Basic Data 
Collection Program (Regulation (EC) 1543/200) was established to carry on this line of 
researching. 

 

Every fishing trip lasts between one and two months. The average of number of trips is 
107 trips per year. This fishery is subject to a two-month biological rest period 
(September and October). However, the Mauritanian Government established an 
additional biological rest period in 2008 (April and May) and in 2009 (May and June). 
The minimum mesh size is 70 mm. The number of vessels has decreased over the last 
years, from 55 in 1999 to 23 in 2010, whose average technical characteristics are as 
follows: 

 

 
Nº of 

Vessels 
Launching 

year 
Country 

Fishing 
gear 

TRB/TGT Power (HP) Length (m) 

< 30 1975-2005 Spain Bottom trawl 231/417 851 37 

 
 

The species targeted by Spanish cephalopod fishery in the CECAF Area are: octopus 
(Octopus vulgaris Cuvier, 1797), cuttlefishes (Sepia hierredda Rang, 1835 and Sepia 
officinalis Linnaeus, 1758) and squid (Loligo vulgaris Lamarck, 1798). This fishery is 
carried out under the Community licenses, sometimes shared between different fishing 
grounds, in the territory waters of Mauritania and Guinea-Bissau and before expire in 
Senegal (2006) and Guinea Conakry (2009) as well. 

 
 

   
Octopus - Octopus vulgaris (Cuvier, 1797)  Squid - Loligo vulgaris (Lamark, 1798) 
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 Cuttlefish - Sepia hierredda (Rang, 1835)  Cuttlefish - Sepia officinalis (Linnaeus,1758) 

 
 
 

Most of the fishing is carried out by freezer trawlers using the port of Puerto de la Luz y 
de Las Palmas (in Gran Canaria, Canary Islands) as a base and landing port (until 
2008). Nowadays, most of the landings take place at Nouadhibou Port (Mauritania) and 
carried afterwards to Gran Canaria by freighter. Rarely, it is the port of Vigo (Galicia, 
NW Spain) that is used for both functions. 

©Team DC CECAF-COC/IEO 
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Sampling Methodology 

 

Researchers and technicians from the IEO have been moving from Tenerife to Gran 
Canaria, after landing, to obtain samples. The whole of the catch is processed on-
board. Octopus are gutted and divided into commercial categories, then frozen at -
40ºC and kept at -25ºC until it is unloaded. The species are sold frozen and contained 
in cardboard boxes, weighting roughly 25kg. The labeling includes the code of the 
species (K = Cuttlefish / T = Octopus / C = Squid), followed by a number from 0 to 7 
(for octopus and cuttlefish) and 00 to 5 (for squid) based on their commercial 
categories. Higher numbers correspond to the smaller specimens. The general 
methodology of biological sampling is shown in the next figure:  
 
 

Biological Sampling of CephalopodsBiological Sampling of Cephalopods

a) Reproductive biology.

b) Growth parameters.

c) L-W relationship. 

a) Reproductive biology.

b) Growth parameters.

c) L-W relationship. 

a) Dorsal mantle length and
maximun mantle width
(mm).

b) Biometrics (mm).

c) Fresh weight (g).

d) Sex and maturity stage.

e) Reproductive glands
weight (g).

f) Gutted weight (g).

- Statoliths and beaks.

a) Dorsal mantle length and
maximun mantle width
(mm).

b) Biometrics (mm).

c) Fresh weight (g).

d) Sex and maturity stage.

e) Reproductive glands
weight (g).

f) Gutted weight (g).

- Statoliths and beaks.

Sampling in laboratory
from commercial
catches

Sampling in laboratory
from commercial
catches

©Team DC CECAF-COC/IEO
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OCTOPUS - Octopus vulgaris 

 
The table below shows a list of the main measures taken currently. These measures 
are obtained using a Vernier caliper and a precision balance. Before 2009 more 
parameters were taken such as length of right arms, penis length, accessory glands 
weight, etc. Beaks and statoliths are collected for further age and growth studies. 

 

DML Dorsal mantle length 

MW Mantle width 

BW Body weight 

SX Sex 

MS Maturity stage 

GW Gonads weight (testicle for male and ovary for female) 

SSW Spermatophoric sac weight or Needham´s sac (for male) 

OGW Oviducal glands weight (for female) 

DMLE Dorsal mantle length eviscerated 

MWE Mantle width eviscerated 

EBW Eviscerated body weight 

Beak Beak removal (yes/no) 

Statolith Statoliths removal (yes/no) 

REM Remarks 

 

 

 

 

 

The maturity for Octopus vulgaris was determined through macroscopic examination. 
The description of each stage is based on a general scale modified from Dia (1988), 
Guerra (1975) and Perales-Raya (2001): 
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SEX MATURITY 
STAGE 

VISUAL IDENTIFICATION 

Males 

Immature (I) 

Transparent and small testicles (diameter 
varies between 0.5 and 3 cm) 
indistinguishable from the SS, which is 
small and without spermatophores.  

Maturing (II) 

Creamy-white testicles and 
distinguishable from the SS (which is fully 
formed), which has some 
spermatophores, some of them in 
formation and some others already visible.  

Mature (III) 

Homogeneous-looking creamy-white 
testicles. Numerous spermatophores 
found in both the SS and in the 
spermatophoric duct. No expulsion of 
liquid occurs from the penis when 
pressing the SS.   

Spawning (IV) 

 
Very Large testicles. SS full of 
spermatophores. Expulsion of liquid 
occurs from the penis when pressing the 
SS. 

 

Post-spawning 
(V) 

Heterogeneous and flaccid testicles, 
without spermatophores or with few 
spermatophores stored. 

 

Females 

Immature (I) 
Small, homogeneous and white ovaries.  
OG barely distinguishable from the 
oviducts, which are transparent. 

 

Maturing (II) 

 
More voluminous ovary, ivory in colour 
and fine-granular appearance. 
White OG, with white longitudinal lines at 
mid-proximal. 

 

Mature (III) 

 
 
More voluminous ovary, creamy in colour 
and thick-granular appearance.  
OG displaying a brown ring in the proximal 
part. The rest is white. 

 

Spawning (IV) 

 
Very large, developed and creamy-yellow 
ovaries. Oocytes highly developed and 
arranged in clusters. 
OG with maximum development and 2 
light-brown rings on the outer surface, 
separated by a central area with white 
lines.  

Post-spawning 
(V) 

 
Small and flaccid, dark-coloured ovaries 
with no eggs inside.  
OG similar than in maturity stage IV but 
smaller; heterogeneous appearance and 
darker colour. 

 
SS= spermatophoric sac.   OG= oviducal gland.                                                         ©Team DC CECAF-COC/IEO 

 

   



WKMSCEPH, November 2010 
CECAF Area. IEO-C.O.Canarias. Spain 

7 

 

 

 

 
 

Male Octopus - Spawning (IV) 

 
 
 

 
 

Female Octopus - Maturing (II) 

 

 

 

Generally, and especially for octopus, there has been a significant lack of individual 
specimens in post-spawning state. There are two main reasons. Firstly, the 
reproduction characteristics for these species, whose females, when spawning, take 
shelter in coastal holes and die after the hatching. Secondly, the fishing strategy of the 
cephalopod fleet is characterized for working in deeper waters where is difficult to find 
these maturity stages. 
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SQUID - Loligo vulgaris 

 
The table below shows a list of the main measures taken currently. These measures 
are obtained using a Vernier caliper and a precision balance. Before 2009 more 
parameters were taken such as penis length or accessory glands weight. 
 
 

DML Dorsal mantle length 

MW Mantle width 

BW Body weight 

SX Sex 

MS Maturity stage 

GW Gonads weight (testicles for male and ovary for female) 

SSW Spermatophoric sac weight (for males) 

NGW Nidamental glands weight (for females) 

EBW Eviscerated body weight 

REM Remarks 

 

 

 
    

 
 
The maturity for Loligo vulgaris was determined through macroscopic examination of 
gonads, based on a general scale defined by Lipinski (1979): 
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SEX 
MATURITY 

STAGE 
VISUAL IDENTIFICATION 

Males 

Juvenile (I) 
 
Transparent sexual organs, very hard to find with the naked eye.  
 

Immature (II) 
 
Translucent sexual organs. Clearly visible SO. 
 

Preparatory (III) 
 
Whitish sexual organs. Visible SO’s helical internal structure. 
 

Maturing or 
mature (IV) 

 
Presence of some spermatophores in the SS; winding internal 
structure of the spermatophoric duct clearly visible. 
 

Spawning or fully-
mature (V) 

SS (S-shaped) packed with spermatophores. 

Post-spawning 
(VI) 

 
SS without spermatophores or with some of them burst. SO with 
numerous membranous structures. The animal’s general 
condition is weakened. 
 

Females 

Juvenile (I) 

 
The sexual organs are very hard to find with the naked eye. The 
oviducts and NG appear (if at all) as very thin transparent strips. 
The ovary is translucent, membranous. 
 

Immature (II) 

 
The sexual organs are translucent or whitish. The oviducts and 
NG form clearly visible translucent or whitish strips. The oviduct 
meander visible. NG small; all viscera behind them can be easily 
observed. The ovary clearly visible, in most cases without 
structures observable with the naked eye. 
 

Preparatory (III) 

 
The sexual organs are not translucent. Meander of the oviduct is 
extended. The NG enlarged, covering some internal organs. The 
structures inside the ovary (immature ova) clearly visible. 
 

Maturing or 
mature (IV) 

 
The NG are large, also covers kidneys and distal part of the liver; 
the external glandular oviducts are fleshy and swollen. Plenty of 
eggs in the oviducts; the meanders hardly noticeable. The eggs 
not transparent (roughly 95%) and are pressed together at least 
in the proximal part of the oviduct. There may or may not be 
many different stages of eggs in the distal part of the oviduct. 
 

Spawning or fully-
mature (V) 

 
As above, but eggs are translucent (more then 60%) at least in 
the proximal part of the oviduct. Cut open, the NG secretes a 
viscous substance. 
 

Post-spawning 
(VI) 

 
NG small and flaccid, oviduct almost without eggs. The animal’s 
general condition is weakened. 
 

SO= spermatophoric organ.  SS= spermatophoric sac.  NG= nidamental glands. 
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Male (left) and Female (right) Squid - Spawning or fully-mature (V) (* Mated female with 
spermaphores inside) 
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CUTTLEFISHES - Sepia hierredda and Sepia officinalis 

 
The table below shows a list of the main measures taken currently. These measures 
are obtained using a Vernier caliper and a precision balance. Before 2009 more 
parameters were taken such as length of right arms, penis length, accessory glands 
weight, morphometric measurements of cuttlebones, etc. 
 

 

DML Dorsal mantle length 

MW Mantle width 

BW Body weight 

SX Sex 

MS Maturity stage 

GW Gonads weight (testicles for male and ovary for female) 

SSW Spermatophoric sac weight (for males) 

NGW Nidamental glands weight (for females) 

EBW Eviscerated body weight 

Beak Beak removal (yes/no) 

Cutt Cuttlebone removal (yes/no) 

REM Remarks 
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The maturity for Sepia officinalis and Sepia hierredda was determined through 
macroscopic examination of gonads, based on a general scale modified from 
Bakhayokho (1980) and Perales-Raya (2001): 

 

Sex 
Maturity 

Stage 
Visual Identification 

Males 

Immature 
(I) 

 
SS small and without 
spermatophores or substancial 
structure.  
 

Maturing 
(II) 

SS contains some spermatophores. 

Spawning 
(III) 

 
SS swollen and full of 
spermatophores. 
 

Post-
spawning 

(IV) 

 
After the spermatophores transfer, 
the SS becomes flaccid and almost 
without spermatophores inside. 
 

 Gonads appearance Eggs appearance Eggs size  

Females 

Immature 
(I) 

 
Small and white-yellowish ovaries, 
attached to the dorsal side of the ink 
sac. NG hardly visible and ANG not 
formed. 

Small and yellow 
eggs. 

Less than 2mm 

Mature (II) 

Yellow, medium-sized gonads. 
Medium-sized eggs visible 
individually in whole or part of the 
gonad. Slightly visible, red ANG.  

Small eggs. Less than 2mm 

Visible and medium-
sized ovoid eggs, 
and with a 
reticulated 
appearance or 
uniformly whitish. 

 
2 to 4 mm 

 
 
 

Pre-
spawning 

(III) 

 
Large and yellow gonads occupying 
the whole concave posterior part of 
the cuttle bone.No gelatinous eggs 
grouped in clusters. Size of eggs 
increasing from the inside to the 
outside. A gelatinous greenish 
substance occupies the posterior 
part of the gonad. ANG visible. 
 

Small eggs. Less than 2mm 

Medium-sized eggs. 2 to 4 mm 

Large, round and 
yellow eggs with a 
reticulated 
appearance. 

 
 

4 to 6 mm 

Spawning 
(IV) 

 
Same as maturity stage III but the 
eggs are flat and outside the gonad, 
or stored in the oviduct. Often 
displaying yellow and white ripples 
on the posterior part of the gonad. 
Red ANG. 
 

Small eggs. Less than 2mm 

Medium-sized eggs. 2 to 4 mm 

Large eggs. 4 to 6 mm 

Very large eggs. 
Smooth, translucent 
and gelatinous. 

 
 

5 to 9 mm 
 

Post-
spawning 

(V) 

Small, white-yellowish, flaccid and 
almost empty gonad. 

Small eggs. Less than 2mm 

Medium-sized eggs. 2 to 6 mm 

SS= spermatophoric sac.  NG= nidamental glands.  ANG= accessory nidamental glands. 
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Female Cuttlefish - Spawning (IV) 
 

 

 
 

Male Cuttlefish - Maturing (II) 

 
 
From 2003 to 2009, a total of 1037 octopuses, 5704 cuttlefishes and 7560 squids were 
sampled under The European Basic Data Collection Program. Maturity stages were 
determined by macroscopic examination of the gonads. The specimens, of four 
species, with maturity stages I and II were considered immatures, and the rest, 
matures. The following table displays the results of the biological parameters obtained 
for theses species (Sancho et al., 2010): 

 

  DML50 (cm) Sex-ratio a b r
2 

n 

Octopus vulgaris ♂ 7.19 59% 1.94 2.40 0.71 557 

♀ 13.49 41% 4.36 2.08 0.65 394 

Loligo vulgaris ♂ 19.39 56% 0.12 2.48 0.97 2649 

♀ 16.40 44% 0.10 2.54 0.96 2114 

Sepia officinalis ♂ 15.45 38% 0.29 2.66 0.97 735 

♀ 17.30 62% 0.28 2.68 0.95 1214 

Sepia hierredda ♂ 14.43 49% 0.28 2.65 0.98 1691 

♀ 16.96 51% 0.27 2.68 0.97 1765 
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