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Abstract: In this study, the length and weight changes of 3 commercial sea cucumbers
(Holothuria tubulosa, Holothuria polii, Holothuria sanctori) during the boiling, freezing and
drying processes were investigated. 200 individuals from each species were sampled with
SCUBA diving from Ildir Bay, Izmir, in 2019.Gutted weights and length of each individual were
measured after each processing stage (boiling, freezing and drying). Average weight losses
between the gutted weight and frozen weight of H. tubulosa, H. polii and H. sanctori were 68.3%,
59.5% and 67.7%, respectively. While the average weight losses between gutted weights and
dried weights were 91.3%, 88.6% and 92.6% in the same order. H. tubulosa, H. sanctori and H.
polii lost their total length after frozen and dried with 48.7% and 63.6%, 55.3% and 64.9%, 39.8%
and 48.3%, respectively. Total production of gutted weight in Turkey was recalculated based on
the yield of dried and frozen as 4.705.275 kg. All results obtained were presented for the
sustainable management of sea cucumber stocks and quota implementation in Turkey waters.

Keywords: Holothuria polii, Holothuria sanctori, Holothuria tubulosa, weight lost during processing.

Ticari U¢ Farkh Deniz Hiyan Tiiriiniin isleme Sirasindaki Boy-Agirhk
Degisimleri ve Diizeltilmis Avcilik Verileri
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Oz: Bu calismada, ticari 3 denizhiyarinin (Holothuria tubulosa, Holothuria polii, Holothuria
sanctori) haslama, dondurulma ve kurutulma islemleri sirasindaki boy ve agirlik degisimleri
aragtirilmustir. Bu kapsamda 2019 yilinda, {zmir ili Ildir Kérfezi’nden ii¢ tir SCUBA yontemiyle
her bir tiirden 200 birey 6rneklenerek gerceklestirilmistir. Her bir bireyin karkas agirlig ile,
haglandiktan, dondurulduktan ve kurutulduktan sonraki agirliklari ve boylari ol¢iilmistiir. H.
tubulosa, H. polii ve H. sanctori tiirlerinin karkas agirliklar1 ile dondurulmus agirliklar1 arasindaki
ortalama agirlik kayiplart sirastyla %68,3, %59,5 ve %67,7 iken, karkas agirliklari ile kurutulmus
agirliklar1 arasindaki ortalama agirlik kayiplart %91,3, %88,6 ve %92,6 olarak tespit edilmistir.
H. tubulosa dondurulduktan sonra %48,7 ve kurutulduktan sonra % 63,6 oraninda, H. sanctori
sirastyla %55,3 ve %64,9, H. polii %39,8 ve %48,3 oramnda boy kaybina ugramaktadirlar.
Tiirkiye’deki toplam iiretim miktari, karkas agirlik kayiplarina gore yeniden hesaplandiginda
4.705.275 kg olarak belirlenmistir. Elde edilen bu sonuglar Tiirkiye’deki denizhiyar1 stoklarinin
stirdiiriilebilir yonetimi ve kota belirleme islemleri i¢in ilgili bakanliga goriis olarak sunulmugtur.

Anahtar kelimeler: Holothuria polii, Holothuria sanctori, Holothuria tubulosa, isleme
sirasindaki agirlik kayiplari.
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INTRODUCTION

Invertebrate echinoderm sea cucumbers occur in
many marine ecosystems, but they are mostly distributed in
tropical shallow water and coral reef areas. These organisms
can be found from the shallowest areas to the deepest points
of marine benthic ecosystems (Gilliland, 1993). Although
there are about 1200 sea cucumber species in the world seas,
only about 60 species have been commercially fished
(Conand, 1990; Gonzalez - Wangiiemert et al., 2014). There
are 9 sea cucumber species in Turkish coast and 4 are
commercially traded (Aydin, 2008; Aydin, 2013; Aydin,
2016; Aydin et al., 2019).

Sea cucumbers are fished with air supplied diving
and free diving or SCUBA diving methods in the Aegean
Sea of Turkey. Fisheries of this species are prohibited by
other methods (BSGM, 2016).

There is no domestic consumption of sea
cucumbers and therefore they are exported as fresh, frozen,
dried, salted or smoked to the Far East (China and
Singapore) and United States (Aydin, 2008; Aydin et al.,
2011; TURKSTAT, 2020). In terms of global scale,
Indonesia has the biggest sea cucumber production.

In Turkey, legal regulations such as fishing area,
fishing periods, fishing methods and fishing permissions of
sea cucumbers have been made by General Directorate of
Fisheries, the Ministry of Agriculture and Forestry every 4
years since 2008. In this context, sea cucumber fisheries can
only be made in Aegean Sea and fishing areas are divided
into two regions, the Southern and Northern Aegean Sea and
fisheries are permitted at the basis of fallow method (Aydin,
2008; Aydin, 2017; BSGM, 2016). With the last interim
regulation, the quota application was started and the sea
cucumber fisheries period was narrowed between January 01
and May 31 for 2020 season with a quota amount of 2500
tons (gutted weight). As of September 2020, 4-years
regulation will be made (BSGM, 2019).

Sea cucumber production in Turkey has increased
year by year and all production has been exported. Illegal
export is almost nonexistent and it is known that only small
amounts were exported abroad without any complaints,
known as “suitcase trade” (personal observations; Dr.
Mehmet AYDIN). Current production and export quantities
in Turkey are given in Table 1.

Estimating the amount harvested from the wild was
especially difficult since sea cucumbers were exported semi-
processed (salted, pickled, smoked etc.) or dried. Therefore,
the amounts of total weight harvested from the stock are not
known.

In the present study, changes of length and weight
of sea cucumber commercially caught and exported during
processing were studied with an aim to provide basic data
that are required by the concerned ministry to make legal
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regulations. Moreover, 2020 national quota amount was
established based on the data obtained by this study.

Table 1. Sea cucumber production and export amounts by years in
Turkey (TURKSTAT, 2020).

Years Total (kg) Dried* (kg) Frozen (kg)
2008 33.669 789 32.880
2009 37.976 7.036 30.940
2010 97.183 16.203 80.980
2011 479.985 13.930 466.055
2012 447.644 27.479 420.165
2013 254.226 21.465 232.761
2014 247.585 23.585 224.000
2015 270.270 51.300 218.970
2016 378.883 74.654 306.229
2017 824.292 130.062 694.230
2018 943.585 141.841 801.744
2019 1.292.121 122.271 1.169.850

*Dried, salted, pickled, smoked.

MATERIAL AND METHOD

A total 200 specimens from each species were
collected in 2019 by SCUBA diving method from Ilica Bay,
[zmir and delivered alive to the laboratory in plastic barrels
filled with sea water (Figure 1).
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Figure 1. Sampling area.
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Wet weights of sea cucumbers can change
depending on visceral and internal fluid ejections under
stressful conditions and sediment amounts in their body. For
this reason, gutted weight is the most reliable morphometric
measurement (Aydin & Erkan 2015; Dereli et al., 2016;
Aydin, 2020). Thus, gutted weights (GW) of all individuals
sampled in the present study were determined in every stage
with a precision of 0.01 g. Length and thickness
measurements were done using a caliper to a nearest 0.01
cm. All gutted samples were boiled at 100-120°C for about
30 minutes and 100 samples were left in sunlight (72 hours)
for dry products while for frozen products, the samples
(remaining 100) were first subjected to -40°C and then stored
at -18°C (72 hours) Every stage of these processes, the
measurements were recorded.
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Relationships between gutted length (GL) and
weight (GW), boiled length (BL) and boiled weight (BW),
frozen length (FL) and frozen weight (FW), dried length
(DL) and dried weight (DW) were examined with a
nonlinear method W = aL® whereas those between boiled
length (BL) and boiled thickness (BT), frozen length (FL)
and frozen thickness (FT), dried length (DL) and dried
thickness (DT) were tested with a linear model, Y= ax+b.

Whether the difference between the processing
methods, because it is variable length and thickness, the
analysis was only according to weight. Kolmogorov-
Smirnov Test was applied to all data to determine the
distribution before comparing the methods. According to the
test results, it was determined that there was no normal
distribution and Kruskal Wallis and Mann Whitney-U Tests,
which are non-parametric comparison tests, were used
(Aydin et al., 2014; Aydin et al., 2020).

RESULTS

The highest average gutted length and gutted
weight among three species studies was in H. sanctori with
20.8 cm and 142.0 g while the lowest values in H. polii with
11.8cmand 44.4 g (Table 2).

Table 2. Average gutted length and weight of sampled species in
the study.

L (cm) W (9)
Species N Mean+SE Min - Max Mean+SE Min - Max
H. tubulosa 200 15.6+2.88 9.0-25.0 57.3+22.77 19.0-134.0
H. polii 200 11.8+2.00 8.0-215 44.4 £ 16.05 12.0-104.0
H. sanctori 200 20.8+3.01 13.3-295 124.0 + 28.04 54.0 - 203.0

N: number of samples,L: gutted length, W: gutted weight, Min: Minimum, Max: maximum, SE:
Standard error.

Length-weight relationships of sea cucumber

species was estimated the highest “b” value for H. sanctori
(1.8444) and the lowest for H. polii (1.1922) (Table 3),
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suggesting that growth was negative allometric for three
species (b<3).

Table 3. Parameters of gutted length - weight relationships of three
sea cucumber species.

Species N a b Correlation
H. tubulosa 200 1.2094 1.3864 2=0.4662
H. polii 200 3.2663 1.1922 rr=0.5117
H. sanctori 200 0.4503 1.8444 2=0.7086

N: number of samples, a and b: Regression parameters.
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Figure 2. Gutted length - weight relationships of 3 sea cucumbers.

In the present study, weight losses after processing
methods were recorded separately by species and length - weight
and length - thickness relationships were tested in the resulting
samples at each step.

Holothuria tubulosa: Loss of average size after boiling
in H. tubulosa was from 15.6 £ 2.9 cm to 8.0 = 1.4 cm with a
percentage of 48.7, which was similar to that of freezing loss.
Samples that were frozen after boiling shrunk to 5.7 + 0.9 cm by a
decrease of 63.6% (Table 4).

Table 4. Mean length and weight of H. tubulosa for each processing stage.

Process Length (cm) Weight (g) Thickness (cm)

N Mean+SE Min - Max Mean+SE Min - Max Mean+SE Min - Max
Boiled 200 8.0+1.42 45-12 19.92+89 6.0 -51 1.8+0.28 12-25
Frozen 100 8.0+1.52 42-116 20.02+9.22 6.4 -48.8 2.0+0.33 14-28
Dried 100 5.7+0.89 3.3-88 4,55+1.78 14-106 1.5+0.29 1.0-24

N: Number of samples, Min: Minimum, Max: maximum, SE: Standard error. There is no statistical difference between those with the same superscript letters (p>0.05).

Relationships of BL - BW, FL - FW and DL - DW
in H. tubulosa were represented with nonlinear r power
models but those between BL and BT, FL and FT, and DL
and DT by linear models. The highest correlation was
between FL and FW with r> =0.7857. Processed materials by
boiling and freezing were more stable, which reflected to
their better correlations. However, after drying, remarkable
changes occur in size and thickness in the samples due to the
water losses which was clearly observed poor relationship
between DL and DT (Table 5).
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Table 5. Parameters of relationships of boiled, frozen and dried
samples of H. tubulosa.

Process N Relation model a b Correlation
BL-BW 200 NL 0.2639 2.0506 2 =0.7276
FL - FW 100 NL 0.2834 2.0212 2 =0.7857
DL-DW 100 NL 0.1751 1.8345 =0.5977
BL - BT 200 0.7817 0.1238 2 =0.3954
FL-FT 100 0.7474 0.1534 =0.5011
DL -DT 100 0.7462 0.1359 2 =0.1696
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BL: Boiled length, BW: boiled weight, FL: FI length, FW: F ight, DL: Dried length, H H
DW: [;)rli:d V\(leenight, BT: Bt;)illeed tm?::(gness, FT: Lorf)ezr;netr;gickness, D'Ir'(:)zlifrnie‘zivetlhgickness,N:HSUmi)l? of respectlvely. The Samples that were sun - dried lost 64.9%
samples, a and b: Regression parameters, NL: Nonlinear, L: Linear. Of their Size and Shrunk tO 7 3 + 1 O cm (Table 6)

The highest correlation coefficient was observed
between FL and FW with r?> =0.8739, as was in H.tubulosa.
The relationship of FL - FW had the biggest b value
(2.1570).The poorest relation was detected once again
between DL and DT (12 =0.1442) (Table 7).

Holothuria sanctori: Average fresh gutted length
of H. sanctori (20.8 + 3.01 cm) decreased by 52.9% after
boiling and 55.3% after freezingto 9.8 £ 1.2and 9.3+ 1.1cm

Table 6. Mean weight and length of H. sanctori for each processing stage.

Length (cm) Weight (g) Thickness (cm)
Process N Mean+SE Min - Max Mean+SE Min - Max Mean+SE Min - Max
Boiled 200 9.8+ 117 6.8-12.6 40.4*+ 10.46 13.0 - 65.0 244030 15-3.0
Frozen 100 93+ 1.13 6.5-11.6 39.0°+ 10.09 17.0-575 2.6+0.29 19-36
Dried 100 7.3+ 1.03 47-93 9.4 +2.77 31-16.7 224033 14-3.0

N: Number of samples, Min: Minimum, Max: maximum, SE: Standard error. There is no statistical difference between those with the same superscript letters (p>0.05).

The highest correlation coefficient was observed Holothuria polii: H. polii is the smallest sea
between FL and FW with 2 =0.8739, as was in H.tubulosa. cucumber in the region. Average gutted length was 11.8 +
The relationship of FL - FW had the biggest b value 2.0 cm, which was down to 7.3 + 1.3 cm by a 38.1% of loss
(2.1570).The poorest relation was detected once again after boiling processes. The loss with further freezing
between DL and DT (12 =0.1442) (Table 7). reached to 39.8% and resulted in average length of 7.1 + 1.1

cm. However, further sun drying the samples increased the

Table 7. Parameters of relationships of boiled, frozen and dried loss by 48.3%, which resulted in average size of 6.1 £1.2 cm
samples of H. sanctori. (Table 8)

Process N Relation model a b Correlation o .

BL-BW 200 NL 03673  2.0455 ©=0.7675 A high correlation was found between FL and FW

N N osur 2I1 noame as in the other species but opposite to those species, in H.

BL-BT 200 L 01203 11883 ©=0.2241 polii the strongest relation was observed for DL and DW (r?

FL-FT 100 L 01570  1.0968 ©=0.3781 . . ; .

DL-DT 00 L 01225 13411 =014 =0.8446). Notwithstanding, the highest “b” value was
W Drid weigt, - Bolled ticknes, F 1. Frozen hknes, DT: ris tnckacss, N mmoerof  determined for FL and FW, as was the case for other species
samples, a and b: Regression parameters, NL: Nonlinear, L: Linear. (Table 9)

Table 8.Mean weight and length of H. polii for each processing stage.

Length (cm) Weight (g) Thickness (cm)
Process N Mean+SE Min - Max Mean+SE N Mean+SE Min - Max
Boiled 200 73+131 35-10.7 19.4% + 8.68 5.0 -59.0 1.9+0.27 11-28
Frozen 100 7.1+1.12 49-10.3 17.9°+ 7.39 5.6 - 46.3 2.1£0.28 14-28
Dried 100 6.1 +1.16 31-8.7 5.0°+2.23 15-141 1.8 £0.30 1.0-25

N: Number of samples, Min: Minimum, Max: maximum, SE: Standard error. There is no statistical difference between those with the same superscript letters (p>0.05).

Table 9. Parameters of relationships of boiled, frozen and dried production quantity of Turkey can be recalculated by years

samples of H. polil. as can be seen in Table 11.
Process N Relation model a b Correlation
BL - BW 200 NL 0.3894 1.9391 2=0.7542
FL-FW 100 NL 0.2740 2.1024 2=0.6980 . . .
DL-DW 100 NL 01374 19660 1 =0.8446 Table 10. Processing losses in frozen and dried products.
BL-BT 200 L 0.1275 0.9321 2=0.3808 Frozen products
FL-FT 100 L 0.1599 0.9140 =0.4008 Species N Gutted W(g) Frozen (W,g) Product (W, %) W loss (%)
DL-DT 100 L 0.1440 08990 r~03087 H.tubulosa 100 6298 1996 3L7 68.3
BL_:IBdmIhe_dll(ength,FE_ir\./\/Eb0|led \'/]\{elkght‘ FI_ID:_F.rcggn(Ijer;]gtrL FW: E(orf‘en \A{jelghtf. DL: Ii)ned Ienc?ig, gw; Dr_|ed weight, BT: H. sanctori 100 12017 3381 323 67.7
E‘DLI: T\‘D}ﬂ:ﬁegisi' Lir.]ea':_ﬂen thickness, - Dried thickness, N: Number of samples, a and b: Regression parameters, H. p0|ll 100 4421 1790 405 59.5
Mean 34.8 65.2
SE 4.9 4.9
i - i . Dried products
o Pros:essmg losses: Regardles_s of the species Species N CIET g Dred(Ne) PediawW e WIS 59
studied in this research, average processing loss was 65.2% H.tubulosa 100 5160 448 87 913
. . . H. san_gtorl 100 12781 941 74 92.6
in frozen products and 90.9% in dried products. When H. polii 100 4461 2 u4 86
ean B A
expressed by species, the losses in frozen products were, SE 20 20

N: Number of samples, W: Weight, SE: Standard error

68.3, 67.7 and 59.5% for H. tubulosa, H. sanctori and H.
polii, respectively, and in dried products, 91.3, 92.6 and 88.6 Table 11. Corrected sea cucumber production amounts by years.

%, respective|y (Tab|e 10) Years Dried (kg) Frozen (kg) Total (kg) Corrected (gutted) (kg)
. R . . . 2008 789 32.880 33.669 103.153
Corrected fisheries data: Considering that dried 2009 7.036 30,040 37.976 166.227
0, 2010 16.203 80.980 97.183 410.756
anq frozen products represept 9.1 and 34.8% of gutted 011 13930 466,055 475,965 1499315
weight regardless of commercial sea cucumber species, total 2012 27.479 420165 447.644 1509338
2013 21.465 232.761 254.226 904.733
2014 23.585 224.000 247.585 902.854
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2015 51.300 218.970 270270 1192.960

2016 74.654 306.229 378.883 1700342

2017 130.062 694.230 824.292 3424.167

2018 141.841 801.744 943.585 3.862.554
DISCUSSION

Growth of three sea cucumber species was a
negative allometry (b<3), which is consistent with the
findings of previous studies carried out in the same region
(Table 12). In studies conducted other than the Aegean Sea,
growth was also given as negative allometry
(Venkataraman, 2007; Veronika et al.,2018; Ahmed et al.,
2018; Siddique & Ayub, 2019). It is known that organism
that are longer than transverse, such as sea cucumbers,
show negative allometry (b <3) (Pauly, 1983). Although
the number of samples in the present study was relatively
small, correlation coefficients between gutted length and

2019 122271 1.169.850 1.292.121 4.705.275

weight data are in harmony with other studies (Table 12).
Aydin (2020) reported higher "b" values for the same
species and same area because of the large number of
samples.

Average gutted weights obtained in the present
study and former studies are shown in Table 13. The
highest and lowest gutted weight for H. tubulosa was
reported by Kazanidis et al. (2010) in Greek water and
Dereli et al., (2016) in Turkish waters, respectively. This
species has been commercially caught in Turkey for 30
years (Aydin, 2008) which can explain the reason of why
larger individuals are found in Greece where no
commercial sea cucumber fisheries are the case.

Table 12. Length - weight parameters of previous studies conducted in the region.

Species N b r? Area References
H. tubulosa (GL - GW) 200 1.3864 0.4662 Aegean Sea This study
H. polii (GL - GW) 200 1.1922 0.5117 Aegean Sea This study
H. sanctori (EL - EW) 200 1.8444 0.7086 Aegean Sea This study
H. tubulosa (GL - GW) 6414 1.7020 0.8330 Aegean Sea Aydm, 2020
H. polii (GL - GW) 9086 1.8040 0.7120 Aegean Sea Aydm, 2020
H. tubulosa (EL - EW) 598 1.4300 0.7000 Aegean Sea Dereli etal., 2016
H. polii (EL - EW) 839 1.0500 0.4500 Aegean Sea Gonzalez - Wangiiemert et al., 2014
H. tubulosa (EL - EW) 754 1.1400 0.4100 Aegean Sea Gonzalez - Wangiiemert et al., 2014
H. tubulosa (L - EW) 314 0.8100 0.5800 Aegean Sea Kazanidis et al., 2010
H. sanctori (EL - EW) 340 1.2900 0.7200 Aegean Sea Aydm, 2013

Table 13. Average gutted weights of commercial sea cucumbers reported by studies conducted in the region.

Species N Mean W (g) (Min — Max) References

H. tubulosa 200 57.3 (19.0 - 134.0) This study

H. tubulosa 6414 66.34 (7.4 - 225) Aydin, 2020

H. tubulosa 282 83.8 (25.0 - 159.5) Gonzalez - Wangiiemert et al., 2016
H. tubulosa 598 49.9 (6.1-127) Dereli et al., 2016

H. tubulosa 754 88.7 (30 - 211) Gonzalez - Wangiiemert et al., 2014
H. tubulosa 314 108.4 (39.4 - 226.3) Kazanidis et al., 2010

H. tubulosa 350 61.8 (20.3 - 164.4) Vafeiadou et al., 2010

H. polii 200 44.4 (12.0 - 104.0) This study

H. polii 9086 49.33 (6.9 - 135.0) Aydin, 2020

H. polii 312 47.3(19.8-79.1) Gonzalez - Wangiiemert et al., 2016
H. polii 839 37.5(17-84) Gonzalez - Wangiiemert et al., 2014
H. sanctori 200 124.0 (54.0 - 203.0) This study

H. sanctori 747 102.34 (33 - 185.9) Aydin, 2020

H. sanctori 2032 18.1 Navarro et al., 2013

H. sanctori 340 100.5 (51 - 175.7) Aydin, 2013

N: Number of samples, W: Weight, Min: Minimum, Max: Maximum.

Gutted weights of H. polii in the current study are
within the range of literature data (Table 3). H. sanctoriis
generally active in the nights. They have an ability to
secrete a netted fluid to protect themselves thanks to its
cuvier organs when feeling in danger or under stress.
Although they are relatively large, the divers did not prefer
to collect this species because of this netting that fell into
their hands during collection (Aydin, 2013). Yet, recent
increase in demand for sea cucumber and commercial
value has caused divers to collect this species since 2019.
Therefore, since the stock of the species has never been
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exploited, it is thought that their average weight is higher
than other species.

Ram et al. (2016) reported the dried product
percentages of gutted for 8 species in Fiji Island (Table 14).
Purcell et al. (2009) found the remaining material after
drying 11.6% for species of Holothuria whitmaei. Pardua
et al. (2019) studied the drying loss of H. scabra in two
regions of Philippines and found the product rate as 8.82%
in Coron region and 6.19% in Balinao region (Table 14).
In the present study, dried mass was 8.7% of gutted for H.
tubulosa, 7.4% for H. sanctori and 11.4% for H. polii,
being consistent with the literature findings. In a study
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conducted by Gonzalez - Wangiiemert et al. (2019) in
Aegean Sea, these yields were calculated as 15.36% for H.
polii and 10.75% for H. tubulosa. The inconsistency of
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these findings with those in the current study can be
explained with differences in study regions and years.

Table 14. Average dried weights of commercial sea cucumbers reported by studies conducted.

Species Dried product (%) Location References
Holothuria scabra 8.1 Fiji Island Ram et al. 2016
Actinopyga lecanora 9.5 Fiji Island Ram et al. 2016
Actinopyga mauritiana 5.7 Fiji Island Ram et al. 2016
Actinopyga miliaris 6.3 Fiji Island Ram et al. 2016
Bohadschia argus 3 Fiji Island Ram et al. 2016
Holothuria fuscogilva 10.6 Fiji Island Ram et al. 2016
Holothuria whitmaei 11 Fiji Island Ram et al. 2016
Thelenota pineapple 6.5 Fiji Island Ram et al. 2016
Holothuria whitmaei 11.6 - Purcell et al. 2009
Holothuria scabra 8.82 Coron Region Pardua et al. 2019
Holothuria scabra 6.19 Balinao Reg. Pardua et al. 2019
Holothuria tubulosa 10.75 Aegean Sea Gonzalez - Wangiiemert et al. 2019
Holothuria polii 15.36 Aegean Sea Gonzalez - Wangiiemert et al. 2019
Holothuria tubulosa 8.7 I1dir Bay This study

Holothuria sanctori 7.4 I1dir Bay This study

Holothuria polii 11.4 I1dir Bay This study

Based on the yields of dried and frozen products
(9.1% and 34.8% respectively), total gutted production
caught from the sea were recalculated. The corrected data
show that production amount in 2008 with 103,153 kg
reached to 4,705,275 kg in 2019 by a 45.6 fold - increase.
The Ministry started quota implementation with circular as
of January 2020 by taking this increase into consideration.
2020 quota amount has been determined as 2,500,000 kg
(as gutted weight) which was shared to companies
considering the export rates of previous years (BSGM,
2019). Sea cucumber stock management in Turkish waters
as of 2020 can be summarized as the quota application,
prohibition of fisheries during reproduction period and
regional prohibitions.

Sea cucumber trade in all countries is made in the
form of dried, frozen, salted etc. Although there are data on
the most traded species, there are limited studies on the
Mediterranean species that are gaining importance in the
sector. Strict management regulations related to sea
cucumber fisheries in the Mediterranean basin has been
made firstly for Turkish stocks. The quota regulation put
into practice by arrangement in 2020 is a first for
management of the Mediterranean stocks.
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