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INTRODUCTION

Sepietta oweniana is known to have one of the
shortest lifespans among cephalopods. It is found in the
Aegean Sea as well as in other areas of the Mediter-
ranean (Katağan and Kocataş 1990). S. oweniana has
little or no commercial value (Mangold and Boletzky
1987), and is preyed upon by various demersal fishes
and chordates (Bergstrom and Summers 1983) in both
littoral and deepsea zones at depths between 80-600
meters. Bergstrom and Summers (1983) report that
Galeus melastomus and some members of family Gadi-
dae prey upon Sepietta spp. Examination of the stom-
ach contents of commercially important fish species
such as Merluccius sp., Serranus spp., Pagellus spp.,
Trigla spp., Upeneus sp., and Sparus spp. revealed Sepi-
etta as a primary prey species (unpublished observa-

tions). S. oweniana, therefore, has a direct relation to
fisheries as an important source of food.

The reproductive cycles and behaviors of
cephalopods have been analysed (Arkhipkin, 1992).
Furthermore, reproductive biology (Durward et al.,
1979; Worms, 1980; Boyle and Knobloch, 1982,
1983, 1984; Mangold, 1987, 1989; Moriyasu, 1988;
Gabel-Deickert, 1995) and fisheries biology (Guerra
and Rocha, 1994; Gonzales et al., 1994) of commer-
cially important cephalopod species have been stud-
ied in recent years. Very little is known, however,
about the biology of S. oweniana (Mangold-Wirz,
1963; Bergstrom and Summers, 1983; Relini and
Massi, 1988). Vertical distribution of this species
was investigated by Villanueva (1992, 1995), Wurtz
et al. (1995), Sartor and Belcari (1995) and Jereb et
al (1997). This study investigates the reproductive
behavior of S. oweniana and compares the popula-
tion of the Northeastern Atlantic and western
Mediterranean to that of the Aegean.
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MATERIALS AND METHODS

Samples were collected within the scope of the
Demersal Stock Assessment Project on board R/V
K. Piri Reis. A total of 805 individuals (505 males
and 300 females) were studied. Sampling was done
between 26-500 m depth. Seasonal samples were
collected in summer 1991, winter 1991/1992, spring
1992 and autumn 1992 using a 20 mm mesh
polypropylene trawl and was preserved in 4% for-
malin solution. After sex determination, dorsal man-
tle lengths (DML) were measured to the nearest 1
mm. Body weights (BW) were recorded to the near-
est 0.1 g. Ovaries (OV) and nidimental glands (NI)
were weighed to the nearest 0.01 g. The numbers of
oocytes (ON) and spermatophores (SPn) were
counted and measured to the nearest 0.01 mm and
standard deviation calculated. 

Maturity was determined according to Man-
gold-Wirz (1963). Reproductive stages of female
and male specimens were assigned to 5 and 3 cate-
gories, respectively. Additionally, Gonadosomatic
Indices (GSI) of both sexes were measured for
each sampling period (GSI=(GW/BW)x100). In
order to determine the relationship between the
weights of reproductive organs and various somat-
ic parameters, several power regression analyses
were conducted. 

RESULTS

Maturity stage

Maturity stages were recorded in both sexes.
Mantle lengths of females ranged from 14 to 36 mm.
First sexual maturity in females was observed at 22
mm, with 50% of the total population maturing at 28
mm. The distribution of gonadal stages according to
size were: stage 1, 14-26 mm; stage 2, 18-32 mm;
stage 3, 22-33 mm; stage 4, 23-31mm and stage 5,
22-36 mm. In males, first sexual maturity was
observed at 21 mm as 24 mm in 50% of population
while the total mantle length of males varied
between 18 to 35 mm. Sexually immature males
ranged from 20 to 28 mm, maturing 18 to 32 mm
and mature males were observed between 21 to 35
mm (Table 1).

Gonadosomatic index

The data from GSI measurements provide a good
indication of the reproductive cycle of this species in
the Aegean Sea. The results indicate that S. oweni-
ana shows two reproductive periods within a year.
The first, the large peak occurs in April-May with an
average GSI of 6.1. The second peak is in Novem-
ber and has a weaker GSI value of 4.6. Figure 1
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TABLE 1. – Percentage of S. oweniana males and females in each maturity stage for each 1 mm size class (ML: Mantle length; ST: Stage).

Size class Males Females
(ML) mm

N Immature Maturing Mature N ST-1 ST-2 ST-3 ST-4 ST-5

14 2 100
15 1 100
16 3 100
17 1 100
18 3 100 4 75.00 25.00
19 2 100 3 100
20 7 42.85 57.15 8 71.43 28.57
21 15 21.42 57.16 21.42 6 50.00 50.00
22 27 14.81 48.16 37.03 17 47.05 17.67 23.52 11.76
23 27 11.11 48.14 40.75 17 29.41 29.41 29.41 11.77
24 55 1.81 43.65 54.54 22 9.09 31.84 31.81 13.63 13.63
25 46 8.69 13.05 78.26 20 35.00 30.00 20.00 15.00
26 68 1.48 25.00 73.52 25 4.00 36.00 32.00 28.00
27 73 8.21 20.54 71.25 35 14.30 22.85 20.00 42.85
28 68 7.35 16.17 76.48 29 6.89 3.44 37.93 51.74
29 39 20.51 79.49 28 21.42 21.42 76.56
30 22 13.63 86.37 24 12.50 16.66 20.84 50.00
31 21 4.76 95.24 23 4.34 17.39 78.27
32 16 25.00 75.00 9 11.11 88.89
33 10 100 10 11.11 88.89
34 4 100 4 100
35 2 100 6 100
36 3 100
Total 505 300



shows the annual variation of average GSI values
for females. Males, on the other hand, had homoge-
neous GSI values throughout the year. On an indi-
vidual basis, however, extreme GSI values of 20%,
10%, 14% and 9%, were obtained for spring, sum-
mer, autumn and winter, respectively. The maximum
values for males, on the other hand, were 21%, 7%,
17% and 5% for spring, summer, autumn and win-
ter, respectively. The seasonal variations in GSI val-
ues between sexes coincide. 

Gonad development

The development of the gonads was studied in
females by weighing the gonads and nidamental
glands. The power regression analysis (Fig. 2) indi-
cates a correlation (r=0.861) between the gonad and
nidamental gland weights (GW/NI). The power
regression analysis between the body weight and the
weight of gonads (TW/GW) gives a correlation
value of r=0.738 (Fig. 3). In males, gonad develop-

ment with respect to body weight showed a correla-
tion of r=.0.488 (Fig. 4). Besides that, there was no
statistically significant correlation between
ML/SPn, TW/SPn, GW/SPn in males and ML/Egg
Diameter, GW/Egg Diameter, ON/Egg Diameter in
females.

Fecundity

Forty one males were randomly sampled to
determine the size and numbers of spermatophores.
The number of spermatophores was between 87-824
with a size of 3.95-9.50 mm. Average length of a
spermatophore was 7.2±1.02 mm and their average
number was 320±154.

A total of 37 females was randomly sampled for
oocyte size determination. The mean diameter (long
axis) of the oocytes extracted from 37 females was
2.3±0.40mm and range 1.4 and 3.4 mm. The total
number of oocytes varied from 58 to 236 with a
mean of 120±65.8 per individual female.
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FIG. 4. – Relation between  male gonad weight (in grams) and total
weight (in grams) 

FIG. 3. – Relation between female gonad weight (in grams) and total
weight (in grams) 

FIG. 1. – Monthly variation of the Gonado-Somatic Index for female
and male S. oweniana from the Aegean Sea.

FIG. 2. – Relation between nidamental gland weight (in grams) and 
gonad weight (in grams) 



Length-frequency relationship

The frequency distribution indicated that 27 mm
length class had the highest number of individuals of
both sexes (Fig. 5). The females were slightly but
insignificantly (p>0.05) more numerous than the
males (Fig. 6).

It has been observed that the small sized individ-
uals were found in all seasons but they were smaller
sized and were found more frequently during sum-
mer (Fig. 7). The mean length of individuals were
25.86±2.85, 25.50±4.12, 27.94±3.37 and 28.02±
3.34 for spring, summer, autumn and winter respec-
tively.

DISCUSSION AND CONCLUSION

The results of this study conform to the sexual
maturity analysis reported by Mangold-Wirz (1963).
However, the mantle length at first sexual maturity
differs from that reported by Bergstrom and Sum-
mers (1983). In this study, sexual maturity was
reached at 24 mm mantle length in male individuals.
Mangold-Wirz (1963) had reported that in males
sexual maturity was reached 20 mm in the western
Mediterranean. Bergstrom and Summers (1983)
indicate that sexual maturity was reached at 23mm.
In this study, the ML at which the females reach sex-
ual maturity at 28 mm (Table 1). In the western
Mediterranean, Mangold-Wirz (1963) reported 30
mm ML while 33 mm ML was observed by
Bergstrom and Summers (1983). It appears that this
species reaches sexual maturity at smaller sizes in
the eastern Mediterranean.

Gonadosomatic indices observed in this study
were similar to those observed in both western
Mediterranean and the North Eastern Atlantic (Man-
gold-Wirz 1963; Bergstrom and Summers, 1983)
and followed a bimodal pattern. The first peak
occurred between March and July while the latter
was observed in November. However, at all sam-
plings some mature individuals were recorded (Fig.
1). Boletzky (1975) reported similar results for Sepi-
olidae in that the populations contained sexually
mature individuals at all times. GSI values varied
between 2 and 6% throughout the year with
extremes at 21%. Boyle (1984) reported comparable
extreme values for Eledone cirrhosa. The mean
spermatophore number was 320±154 per individual
male with minimum 110 (22 mm ML) and maxi-
mum 824 (30 mm ML). The spermatophore count
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FIG. 7. – Seasonal distribution of Sepietta oweniana in the Aegean
Sea.

FIG. 6. – Statistical comparison of length distribution of males and
females of S. oweniana

FIG. 5. – Length-frequencies of male and female S. oweniana in the
Aegean Sea



did not correlate with body weight, gonad weight,
and mantle length. Mean oocyte diameter was 2.3
mm which conforms with the results of Mangold-
Wirz (1963). Similar to males, there was no correla-
tion between the oocyte diameter and ML, GW and
the number of oocytes.

The mean mantle lengths in females and males
were 26.79±4.01 mm and 26.46±2.91 mm, respec-
tively. In both sexes the highest frequencies were
observed at 26.5 mm (Fig 6). There were no signif-
icant differences in mantle length between sexes
(P>0.05). The seasonal length-frequency analyses
revealed that the smallest sized individuals were
possibly hatched during spring (Fig 7). These results
supported the first and highest peak of GSI data
gathered during spring. Reproduction continues
throughout the year as show by the small sized indi-
viduals found in all seasons. 

Mangold-Wirz (1963) and Bergstrom and Sum-
mers (1983) indicate that the mantle lengths of males
and females differ in the western Mediterranean and
Northeast Atlantic. Boyle et al.(1988) reported a
regional difference between populations in the north-
ern Atlantic. Following the data given by Boyle et al.
(1988), it appears in this study that the size decreases
eastwardly in Mediterranean populations.

Bathymetric distribution of S. oweniana accord-
ing to Mangold-Wirz (1963) varies from 70-700 m
depths in the Catalan Sea and 8-200 m depths in
other areas. Bergstrom and Summers (1983) report-
ed that vertical distribution was between 60-300 m,
while Villanueva (1992) reported it as a maximum
of 974 m in the western Mediterranean and Ruby
and Knudsen (1972) as a minimum of 22 m in the
eastern Mediterranean and Jereb et al (1997) as a
minimum of 27 m and maximum 708 m in the Strait
of Sicily. In this study, only 90-500 m samplings
revealed S. oweniana.

In conclusion, the results of this study indicate
that S. oweniana has different sex specific size dis-
tributions while showing similar reproductive
behavior in the Mediterranean. In the Northeastern
Atlantic, S. oweniana shows a different size distrib-
ution and reproductive structure, possibly due to the
conditions of light, temperature and food.

REFERENCES

Arkhipkin, A.I. – 1992. Reproductive system structure, develop-
ment and function in cephalopods with a new general scale for
maturity stages. J. Northw. Atl. Fish. Sci., 12: 63-74.

Bergstrom, B. and W.C. Summers. – 1983. Sepietta oweniana. In:
P.R. Boyle (ed.), Cephalopod life cycles, vol I, pp. 75-94. Aca-
demic Press, London.

Boletzky, S.V. – 1975. The reproductive cycle of Sepiolidae (Mol-
lusca: Cephalopoda). Pubbl. Staz. Zool. Napoli., 39 suppl.: 84-
95.

Boyle, P.R. – 1984. The life cycles Characteristics of a Cephalopod
Eledone cirrhosa. Univ. Mar. Biol. Sta., Millport, 1: 33-41 .

Boyle, P.R. and D. Knobloch. – 1982. Sexual maturation in the
octopus Eledone cirrhosa Lam. Malacologia, 22: 189-196.

Boyle, P.R. and D. Knobloch. – 1983 . The female reproductive
cycle of the octopus, Eledone cirrhosa. J. Mar. Biol. Ass. U.K.,
63: 71-83.

Boyle, P.R. and D. Knobloch. – 1984. Male reproductive maturity
in the octopus, Eledone cirrhosa (Cephalopoda: Octopoda). J.
Mar. Biol. Ass. U.K., 64: 573-579.

Boyle, P.R., K. Mangold and M. Ngoile. – 1988. Biological varia-
tion in Eledone cirrhosa (Cephalopoda: Octopoda) Simultane-
ous comparison of North Sea and Mediterranean populations.
Malacologia, 29: 77-87.

Durward, R.D., T. Amaratunga and R.K. O’Dor. – 1979. Matura-
tion index and fecundity for female squid, Illex illecebrosus
(LeSueur, 1821). ICNAF Res. Bull., 14: 67-72.

Gabel-Deickert, A. – 1995. Reproductive patterns in Sepiola affinis
and other Sepiolidae (Mollusca, Cephalopoda). Bull. Inst.
Océanogr., Monaco, n° spécial 16: 73-83.

Gonzalez, A.F., M. Rasero and A. Guerra. – 1994. Preliminary
study of Illex coindetii and Todaropsis eblanae (Cephalopoda:
Ommastrephidae) in northern Spanish Atlantic waters. Fish.
Res., 21(1-2): 115-126.

Guerra, A. and F. Rocha. – 1994. The life history of Loligo vulgaris
and Loligo forbesi (Cephalopoda :Loliginidae) in Galician
waters (NW Spain). Fish. Res., 21(1-2): 43-70.

Jereb, P., A. Mazzola and M. Di Stefano. – 1997. Sepiolinae (Mol-
lusca :Cephalopoda) from the Strait of Sicily. Sci. Mar., 61(4):
459-470. 

Katagan, T. and A. Kocatas. – 1990. Note préliminaire sur les
Céphalopodes des eaux Turques. Rapp. Comm. Int. Mer Médit.,
32,1: 242.

Mangold, K. – 1987. Reproduction. In: P.R. Boyle (ed.),
Cephalopoda life cycles, Vol II, pp. 157-200. Academic Press,
London. 

Mangold, K. – 1989. Reproduction croissance et durée de vie. In:
P.P. Grassé (ed), Traite de zoologie. Tome V (4),
Cephalopodes. Mangold, K.(ed). Masson. Paris: 493-552.

Mangold, K. and S.V. Boletzky. – 1987. Cephalopodes. Fiches
FAO d’identification des espéces pour les besoins de la pêche.
(Révision 1) Méditerranée et Mer Noire. Zone de pêche 37.
Vol.1: 633-714.

Mangold-Wirz, K. – 1963. Biologie des céphalopodes benthiques et
nectoniques de la mer Catalane. Vie Millieu, Suppl.13: 1-285.

Moriyasu, M. – 1988. Analyse de la maturation sexuelle d'Eledone
cirrhosa (Cephalopoda: Octopoda) du golfe du Lion. Aquat.
Living Resour.,1:  59-65. 

Relini, O.L. and D. Massi. – 1988. Feeding of Sepietta oweniana
(d'Orbigny,1839) along the slope of the Ligurian Sea. Rapp.
Comm. Int. Mer Médit., 31(2): 255. 

Ruby, G. and J. Knudsen. – 1972. Cephalopod from the Eastern
Mediterranean. Isr. J. Zool., 21: 83-97.

Sartor, P. and P. Belcari. – 1995. Sepiolidae (Mollusca:Cephalopo-
da) of the Northern Tyrrhenian Sea. Bull. Inst. Océanogr.,
Monaco n° spécial 16: 15-17.

Villanueva, R. – 1992. Deep-sea cephalopods of the north-western
Mediterranean: indications of up-slope ontogenic migration in
two bathybentic species. J. Zool., Lond., 227: 267-276.

Villanueva, R. – 1995. Distribution and abundance of bathyal sepi-
olids (Mollusca: Cephalopoda) in the northwestern Mediter-
ranean. Bull. Inst. Océanogr., Monaco, n° spécial 16: 19-26.

Worms, J. – 1980. Aspect of the biology of Loligo vulgaris Lam.
related to reproduction. Vie Milieu 30(3-4): 263-267. 

Wurtz, M., G. Matricardi and N. Repetto. – 1995. Sepiolidae (Mol-
lusca: Cephalopoda) from the lower Tyrrhenian Sea. Central
Mediterranean. Bull. Inst. Océanogr., Monaco, n° spécial 16:
35-39.

Scient. ed.: C. Pedrós-Alió

REPRODUCTIVE BIOLOGY OF SEPIETTA OWENIANA 383



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings true
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 400
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 400
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
    /ESP <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [566.929 822.047]
>> setpagedevice


