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In the present study, Greek fisheries landings were extended back to 1928, for the first time,
from data derived by the General Statistical Service of Greece during the 1928-1939 period. In
particular, we: (a) present the annual fisheries landings for all species combined, fishing effort for
all gear-types combined and species-specific landings during 1928-1939, (b) re-allocate the spatial
resolution of landings during 1928-1939 to that during 1964-2007, and (c) compare the landings for
different periods during 1928-2007. Results showed that during 1928-1939, landings and effort gen-
erally increased. The time series of all species landings exhibited a strong between-year variability,
with 23 out of 40 species displaying a significant increasing trend. The analysis of fisheries landings
over time (1928-2007) displayed four distinct patterns corresponding to four phases of Greek fish-
eries development: (1) a gradual increase during 1928-1949 (pre-development phase of fisheries),
(2) a steeper increase during 1950-1969 (growth phase), (3) a much steeper linear increase during
1970-1994 (fully to over-exploited phase) and (4) a declining trend during 1995-2007 (collapse
phase). These phases coincided chronologically with significant socio-economic and political events
that took place in Greece since 1928.
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INTRODUCTION few quantitative studies dealing with histori-

cal fisheries data at multi-species level (BAGER

Incorporating knowledge from pre-indus-
trial fisheries into national or international sta-
tistics will increase our understanding of the
impact of fisheries on marine ecosystems. One
major problem in identifying fisheries impacts
on marine ecosystems is that routine fisheries
monitoring takes place often only well after such
impacts became felt. Although fisheries is one
of the oldest extractive activities (SAHRHAGE
& LUNDBECK, 1992), there are, so far, relatively

et al., 2007; LESCRAUWAET et al., 2010; OJAVEER
et al., 2007). Thus, shifting the baseline (PAULY,
1995) backwards to the pre-industrialization of
fisheries will provide valuable repositories of
knowledge for defining more pristine conditions
and thus reference points necessary for fisher-

ies management (ZELLER et al, 2005; ZELLER &
PAULY, 2007).

In Greece, the first organized effort for the
collection of fisheries statistics (i.e. marine,
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Fig. 1. Map of Greek waters showing the division of the fishing sub-areas allocated by the different fisheries statistical
sources, legends PI to P29 indicate the General Statistical Service of Greece (GSSG) custom port authorities from
where the GSSG collected fisheries statistics during 1928-1939; legends S3 to S18 indicate the 16 fishing sub-areas
(each enclosed by lines) allocated by the Hellenic Statistical Authority of Greece during 1964-2007; and grey parts
indicate the prefectures involved in the collection of fisheries statistics from vessels with engine power < 19 HP and
professional and recreational rowing vessels by the Agricultural Service of Greece during 1975-2007. Sub-areas 1
and 2 are outside Greek waters (Atlantic Ocean and North African Mediterranean coasts, respectively)

freshwater and lagoon landing and effort data)
was established in April 1928 by the General
Statistical Service of Greece (GSSG) through
Royal Decree 31-3-1925 and under the author-
ity of the Ministry of National Finance (GSSG,
1934-1940). Thus, for 1928-1939 GSSG pub-
lished data on annual fisheries landings per spe-
cies (or group of species, henceforth called spe-
cies) and fishing effort (Table 1) that were col-
lected from 29 custom port authorities extending
all around Greece (Fig. 1) (overall surveying
274 fishing ports; total number of fishing ports
is not available).

GSSG also continued to record fisheries sta-
tistics during WW 1II and for a few years there-
after (1940-1949) (Table 1). During that period,
the collection of fisheries statistics was con-
ducted by the Directorate of Fisheries (Ministry

of Industry) through fisheries cooperations and
in collaboration with GSSG and the Agricultural
Bank of Greece (ANANIADIS, 1968; SERBETIS,
1949a). However, during the above-mentioned
decade only landing estimates and sparse effort
data were made available by ANANIADIS (1968),
whereas the original data are not, to our knowl-
edge, officially available. During 1950-1963,
FAO reports Greek landings per species from all
fisheries (i.e. marine, freshwater and lagoons)
that are most probably derived from the above-
mentioned national sources. During this period,
Greek official data are also scanty and refer to
Greek waters as a whole (ANANIADIS, 1968).

A detailed systematic recording of fish land-
ings in Greek waters started in 1964 by the
National Statistics Service of Greece (NSSG,
formerly GSSG and now Hellenic Statistical
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Table 1. Summary of fisheries landing statistics recorded by the different statistical organizations for Greek waters,

1928-2007
Period Fishe e Species resolution Spatial resolution Source
Ty typ P (see Fig. 1)
33 fish species, 3 cephalopod species,
1928-1935 3 crustacean species and Total for Greek waters  GSSG
1 other custacean-cephalopod group
Marine fisheries
26 fish species, 3 cephalopod species,
1936-1939 3 crustacean species and zstrhi?itli(;zal custom GSSG
1 other custacean-cephalopod group
All fisheries combined . .
1940-1949  (i.e. marine, freshwater Total landmgs . Total for Greek waters Ananiadis
(i.e. all species combined) (1968)
and lagoons)
) ) 18 fish, 1 cephalopod and
1950-1957 All ﬁshe.rles combined 1 crustacean species
(i.e. marine, freshwater 7 fish. 1 cenhalonod and Total for Greek waters FAO
1958-1963  and lagoons) 1Sh, 1 cephaiopod an
2 crustacean species
1964-1969 17 fish, 4 cephalopods and
N 1 crustacean species i -
1970-1981 Marine fisheries - - Er(;rasm fishing sub NSSG
1982-2007 56 fish, 5 cepha opods and
5 crustacean species
1975-2006 Rowing professional Total landings For 41 perfectures ASG

and recreational fishery

(i.e. all species combined)

Authority, HELSTAT). NSSG collected fisheries
landings and effort data (except rowing boats)
from 16 fishing sub-areas (Fig. 1, Table 1)
(National Law No 30112/254/9-10-1963) (NSSG
1967-2006) that are spatially allocated into 18
fishing sub-areas (Fig. 1), two of which are out-
side Greek waters (i.e. the Atlantic and off the
North African coast). These national data are the
basis for FAO statistics (TSIKLIRAS et al., 2007).
During 1964-1969, NSSG recorded the landings
from all engine-powered vessels, whereas since
1970 NSSG recorded the landings and effort
data from vessels with engine power > 19 HP.
Since 1975, Agricultural Statistics of Greece
(ASG), a different branch of NSSG, monitors
the fisheries landings and effort from profes-
sional and recreational rowing vessels and the
number of vessels with engine power < 19 HP
for 41 prefectures (ASG, 1977-2006; see also TSIK-
LIRAS et al., 2007). Table 1 summarizes all sources
of fisheries landing statistics recorded by the dif-
ferent statistical organizations for Greek waters
during 1928-2007. TSIKLIRAS et al. (2007) have

estimated the total Greek landings during 1970-
2004, after including the landings of ASG from
vessels with engine power < 19 HP.

So far, GSSG data for the period 1928-1939
have been published only for a few species:
Engraulis encrasicolus, Pagellus erythrinus and
Merluccius merluccius (STERGIOU, 1987a); Mul-
lus spp. and Scorpaenidae (STERGIOU, 1988);
total cephalopods (STERGIOU, 1987b, c); and total
crustaceans (STERGIOU, 1986).

The aim of the present study is to summa-
rize the fisheries statistics published by GSSG
(GSSG, 1934-1940) during 1928-1939. These
data consisted only of commercial landings (i.e.
not including discards, illegal and unreported
catches as well as recreational fisheries land-
ings). In particular, we present: (a) the total
annual landings and effort data (i.e. number of
vessels, tonnage capacity and number of fish-
ers), and landings/vessel and landings/tonnage
capacity ratios for Greek waters; (b) the mean
(1928-1939) species composition of the landings
and (c) the spatial re-allocation of landings per
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species from the GSSG 29 custom port authori-
ties to the present 16 NSSG fishing subareas in
order to harmonize the spatial distribution of
landings between 1928-1939 and 1964-2007.
Finally, we also summarize the landings record-
ed from the different statistical organizations for
Greek waters for different periods during the
1928-2007 period.

MATERIAL AND METHODS
Datasets

Greek fisheries landings and fishing effort
data have been recorded by the General Statisti-
cal Service of Greece (GSSG) through 29 local
custom port authorities (Fig. 1) during 1928-
1939, and have been published in yearly bul-
letins (GSSG, 1934-1940) (Table 1). GSSG also
recorded the number of vessels per gear-type
category (i.e. trawl, purse seine, beach seine and
other small-scale gears) from all custom authori-
ties combined (i.e. there is a total for the coun-
try) (online Appendix Table A1) and the tonnage
capacity and number of fishers for all gear-
types combined for each of the 29 custom port
authorities. A monthly statistical questionnaire
was provided by GSSG to each professional
fisher for recording in three 10-day periods the
quantity of each species that was caught during
the previous month (or indicating that the vessel
did not operate) (GSSG, 1934-1940).

Taxonomic disaggregation
and spatial re-allocation

For 1928-1935, landings are available for
40 species: 33 fish species, three cephalopod
species, three crustacean species and one other
crustacean-cephalopod group. For 1936-1939,
landings are available for 33 species (i.e. 26
fish species, three cephalopod species, three
crustacean species and one other crustacean/
cephalopod group) (Table 1). Hence, we disag-
gregated the taxonomically aggregated landings
for 1936-1939 from 26 to 33 fish species using
the methodology of TSIKLIRAS et al. (2007).

With respect to the spatial resolution of
landings, during 1936-1939 GSSG provided
landings per species separately for 29 custom

port authorities (Fig. 1, Table 2), whereas during
1928-1935 landings per species are derived from
all custom authorities combined (i.e. there is a
total for the country). Thus, we used the mean
(1936-1939) proportion of the landings of each
species for each of the 29 custom authorities in
order to disaggregate the total landings for each
species during 1928-1935 into landings per spe-
cies for each of the 29 custom authorities.

In order to harmonize the spatial allocation
of the landings per species during 1928-1939
(i.e. landings for 29 custom port authorities;
overall 274 fishing ports surveyed) with that
during 1964-2004 (i.e. landings for 16 sub-
areas), we re-allocated the GSSG landings for
each of the 29 custom authorities into 15 fishing
sub-areas (online Appendices Tables B1 to B15)
surveyed by NSSG during 1964-2007 using
the data shown in Table 2. We note that during
1928-1939, the NSSG sub-area S16 (Dodeca-
nese Islands: Fig. 1) was under Italian rule until
1947 and thus no GSSG data are available from
this area. When one GSSG custom authority
belongs to more than one NSSG fishing sub-area
(Table 2) we disaggregated the GSSG landings
from that custom authority according to the pro-
portion of the number of the GSSG fishing ports
belonging to that custom authority and located
within each of the NSSG fishing sub-areas to the
total number of GSSG fishing ports belonging to
that custom authority (Fig. 1, Table 2). In con-
trast, when two or more GSSG custom authori-
ties belong to one NSSG fishing sub-area, the
sum of the GSSG landings from these custom
authorities was used (Fig. 1, Table 2).

Finally, we also compared the landings dur-
ing 1928-1939 with those during 1940-2007
using data from different sources (Table 1).
Given that during 1940-1949 landings refer to
all fisheries combined (open sea, small-scale,
lagoon and freshwater) as a whole, we estimated
the marine landings (open sea and small-scale)
using the proportion (0.75) recorded by GSSG
for 1939 for the landings derived from these
fisheries to the total landings from all fisheries
(GSSG 1934-1940).

Different types of time-varying regressions
(i.e. linear, quadratic, exponential: trend analy-
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Table 2. Spatial aggregation or disagreggation of the 29 custom port authorities (legends showed in Fig. 1) participating
in the collection of fisheries data by the General Statistical Service of Greece (GSSG) 1928-1939 into 15 fishing sub-
areas (S) surveyed by the National Statistical Service of Greece (NSSG) during 1964-2007.

Ireferred to the custom port authorities that surveyed fishing ports belonging to more than one NSSG sub-area (* not
including Skyros Island)

Proportion of the

Allocation number of the GSSQ
Number of GSSG of ports per fishing ports belonging
GSSG port . to the custom port located
Legends custom authorities SLI'I'V?yed fishing ports cach of the within each of the NSSG
(29 ports) within each G.SSG 16 NSSG sub-areas, to the total
custom authority sub-areas .
(fig. 1) number of GSSG fishing
ports belonging to that
custom port
P1 Alexandroupoli 4 S14 1.00
P2 Kavala 5 S14 1.00
_ 19 (in Thermaikos-Chalkidiki) S13 0.76
P3 Thessaloniki' 6 (in East coast) S14 0.24
P4 Kastro Limnou 7 S15 1.00
P5 Mitilini 19 S15 1.00
P6 Chios 9 S15 1.00
P7 Samos 11 S15 1.00
P8 Syros 34 S17 1.00
P9 Andros 3 S17 1.00
P10 Kea 1 S17 1.00
P11 Skyros 1 S12 1.00
6 (in North Evvoikos) S10 0.23
P12 Volos! 11 (in Pagassitikos Gulf) S11 0.42
9 (in Sporades Islands*) S12 0.35
. 8 (in Evvoikos gulf) S10 0.73
P13 Chalkida 3 (in Skyros Island) S12 027
P14 Lavrio 4 S10 1.00
P15 Peiracus 7 S8 1.00
. 1 (in Saronikos gulf) S8 0.25
P16 Isthmia’ 3 (in Korinthiakos gulf) S9 0.75
P17 Aigina 2 S8 1.00
P18 Hydra 1 S8 1.00
P19 Spetses 5 S8 1.00
P20 Heraklio 5 S18 1.00
P21 Chania 17 S18 1.00
9 (in Mesinia) S6 0.38
P22 Kalamata! 15 (in Lakonia) s7 0.62
2 (in Patraikos gulf) S5 0.22
P23 Patras’ 7 (in Korinthiakos gulf) S9 0.78
P24 Zakynthos 6 S5 1.00
P25 Argostoli 8 S5 1.00
P26 Ithaka 4 S5 1.00
P27 Lefkada 7 S4 1.00
P28 Preveza 3 S4 1.00
P29 Kerkyra 13 S3 1.00
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sis) (STERGIOU & CHRISTOU, 1996) were fitted
to species landings time series and selection of
the best model was based on the value of R2
Regressions and slopes that were significantly
(P<0.05) different from 0 were identified.

RESULTS

Total landings, fishing effort and species
composition during 1928-1939

Greek landings for all species and gear types
combined during 1928-1939 are shown in Fig.
2a. Landings generally increased from 4597 t
in 1928 to 17308 t in 1939, with a maximum of
17358 t in 1938. Fish made up the major part of
the total landings (93.7%), whereas cephalopods

HOM | ya)

12040}
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Numbsr of vessel
=
= :

Number of fishers  Landi
=
=

1925 1929 [930 1931 1932 1933 1934 1935 1936 1937 1938 1934

Yems

Fig. 2. (a) Annual landings, (b) number of vessels, (c) ton-
nage capacity (in GT), (d) number of engine-powered
vessels/total number of vessels (engined-powered +
sailing and rowing vessels), (e) landings/vessels (t/
vessels), and (f) landings/tonnage capacity (t/GT), for
all gear type categories combined, for Greek waters
during 1928-1939

and crustaceans represented 4.5% and 1.8% of
the landings, respectively. The number of ves-
sels for all gear types combined increased from
1281 vessels in 1928 to 2197 in 1939, with a
maximum of 2480 vessels in 1932 (Fig. 2b). The
vessel tonnage capacity (GT) for all gear types
combined almost doubled between 1928 (2417
GT) and 1939 (4513 GT) (Fig. 2c¢). For all gear
types combined, during 1928-1935 there was a
gradual replacement of sailing and rowing ves-
sels by motor vessels and after 1936 all vessels
operating in Greek waters were engine-powered
(Fig. 2d).

The ratio of landings per number of vessels
more than doubled between 1928 (3.59 t/vessel)
and 1939 (7.88 t/vessel) (Fig. 2e). The same
was also true for the ratio of landings/GT (from
1.90 t/GT in 1928 to 3.84 t/GT in 1939) (figure
not shown). Finally, the number of professional
fishers increased from 4350 in 1928, to 7618 in
1939 (Fig. 2f).

Overall, seven fish species contributed
62.5% of the mean annual landings during 1928-
1939, with Sardina pilchardus and Spicara spp.
dominating the landings (18.2% and 15.2%,
respectively), followed by Boops boops, Mullus
spp., Sarda sarda, Engraulis encrasicolus and
Trachurus spp., each contributing less than 6.0%
(Table 3).

The time series of landings for the 40
species during 1928-1939 all exhibited strong
interannual variability and various trends (Fig.
3). In particular, Scomber spp. displayed a sig-
nificant (P<0.05) quandratic declining trend,
whereas six species (B. boops, Conger conger,
Epinephelus marginatus/E. aeneus, Galeorhi-
nus galeus, other Osteichthyes and Trachurus
spp.) exhibited strong variability without any
significant (P>0.05) trend. In addition, six spe-
cies (Anguilla anguilla, Merluccius merluccius,
Mugilidae, Mullus spp., Octopodidae and S.
sarda) displayed a significant (P<0.05) expo-
nential increasing trend, six species (Dentex
dentex, E. encrasicolus, E. alexandrinus, Natan-
tia, Sparus aurata and Spicara sp.) displayed a
significant (P<0.05) linear increasing trend and
the remaining 21 species displayed a significant
(P<0.05) quandratic increasing trend (Fig. 3).
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from the last nine months of the year. Scientific names for fish follow FishBase (www.fishbase.org; Froese & Pauly

were aggregated during 1936-1939 and were disaggregated using the data for 1928-1935. * Landings were derived

Table 3. Annual species landings (in t) in Greek waters, 1928-1939. Superscript numbers indicate the species groups that
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Spatial distribution of landings
during 1928-1939

Five customs authorities (Thessaloniki
16.0%, Patras 11.7%, Chalkida 10.0%, Volos
7.9% and Mitilini 7.2%) contributed 52.7% of
the mean annual landings during 1928-1939
(online Appendix Table C1). Such information
is not available for the number of vessels but

only for GT for which the above-mentioned
ports contributed 48.5% of the total Greek GT
(data not shown). The reconstructed annual
landings per species for each of the 15 NSSG
fishing sub-areas showed that NSSG sub-areas
S10, S13, S14 and S15 contributed more than
half (59.0%) of the mean 1928-1939 landings
(Table 4).

Table 4. Reconstructed annual landings and mean (1928-1939) contribution (%) of landings per fishing sub-area (S) as
defined by the National Statistical Service of Greece (NSSG) (see Fig. 1) for Greek waters, 1928-1939

% of
NSSG 1928 1929 1930 1931 1932 1933 1934 1935 1936 1937 1938 1939 Mean
subareas 1928
-1939
S3 783 1125 128.3 1588 141.1 1123 1132 1158 4379 938 93.1 87.4 1.2
S4 92.7 1632 197.8 2184 208.2 1744 170.7 159.1 221.5 3069 227.5 223.0 1.7
S5 181.8 390.0 4747 4883 4523 3859 4551 4174 491.1 520.1 598.0 679.1 39
S6 421 79.6 1002 1155 1073 902 94.2 91.7 1069 128.6 1232 1074 0.8
S7 70.1 1327 167.0 1925 1789 1503 157.0 1529 178.1 2143 2053 1790 14
S8 3499 723.0 881.1 9493 9542 10359 810.5 780.9 827.2 1159.2 1409.5 1290.8 8.0
S9 381.0 862.7 1034.1 1048.2 947.9 800.6 1004.1 871.5 10954 1269.6 1269.2 13784 8.5
S10 556.7 1233.0 1603.8 1582.0 1566.3 1800.6 1312.5 1244.8 878.8 1507.4 3024.8 2620.0 13.5
S11 141.2 2982 3344 369.1 3614 473.7 361.1 3204 367.1 3127 731.0 7488 34
S12 2114 4574 5465 5768 5862 7819 513.5 476.0 4904 5469 13004 9215 53
S13 750.7 1612.5 1946.2 1836.7 1946.6 1819.9 1543.0 1493.7 508.6 25219 27449 28499 154
S14 767.7 1671.7 2005.2 1987.0 1947.1 17149 1714.1 1613.8 1372.1 2538.8 2865.8 29252 16.5
S15 653.1 1291.8 1652.1 1731.2 1635.0 1449.2 1495.5 14752 1858.0 1723.7 1751.7 2315.1 13.6
Sub-area S16 (Dodecanese Islands) was annexed by Greece in 1948
S17 1204 262.0 359.9 3572 3362 288.8 2720 261.6 331.3 3233 3894 3080 26
S18 199.8 391.6 492.8 528.0 5227 482.1 4363 4253 3978 5940 6242 6740 4.1
*
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Fig. 4. Annual total fisheries landings (in 10°t) recorded from the various statistical organizations (see Table 1) for Greek
waters for 1928-2007. Phases indicate the periods of development of the Greek fisheries modified from HILBORN
& WALTERS (1992). Crossed points indicate the reconstructed Greek landings during 1970-2004, after inclusion of
the landings from vessels with engine power < 19HP (TSIKLIRAS et al. 2007). GSSG fisheries landings in 1928 were

standardized to the entire annual period (12 months: 6129.0 t).
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Greek landings during 1928-2007 period

Greek fisheries landings during 1928-2007
displayed different trends with time. In par-
ticular, during 1928-1994, fisheries landings
significantly (P<0.05) increased and the increase
took place in three phases (Fig. 4): (a) a gradual
increase during 1928-1946 (slope b=0.42), (b)
a steeper (slope b=1.42) increase during 1947-
1969 and (c) a much steeper (slope b=3.52) lin-
ear increase during 1970-1994. In contrast, dur-
ing 1995-2007 fisheries landings significantly
(P<0.05) decreased (i.e. landings decreased by
37.0% during this period).

DISCUSSION

The present study analyzed Greek fisheries
statistics that were published by the GSSG dur-
ing 1928-1939, a period in which Greek fisher-
ies was most probably affected by the prevailing
socio-economic and political events (Table 5).
During the period from the establishment of
modern Greece in 1832 (PAPARRIGOPOULOS,
1932) to 1910, Greek fisheries policy was limited
to a few Royal Decrees (Table 5) (TSAKAKIS,
1950). The fisheries sector in Greece was offi-
cially established in 1911 (Table 5) after the
establishment of the first fisheries department
under the authority of the Ministry of Economy.
During 1911-1924, Greek fisheries were at an
essentially pre-industrial stage, had started to
be organized in terms of administration (Table
5) and with the most common gears used being
the sailing beach seines operating in enclosed
gulfs (i.e. the trawl-type net was towed manu-

ally from the coast) and the Italian sailing trawls
(TSAKAKIS, 1950).

Greek fisheries started to develop after the
immigration of more than a million people from
Turkey during 1923-1924 (Treaty of Lausanne)
(PAPARRIGOPOULOS, 1932; MARTIN, 1924). Many
of the immigrants were professional fishers
operating in the Black Sea (ANANIADIS, 1984)
and their arrival in Greece triggered fisheries
development, in large part due to the introduc-
tion of new fishing gears for open waters (i.e.
purse-seine) and the small-scale sector (e.g.

specialized gear for squid fisheries) (ANANIADIS,
1962). Immigrants received economic aid of 15.3
million “golden” British sterling during 1924-
1928 from the League of Nations (MARTIN, 1924)
for their re-establishment, part of which was
used for obtaining the first engine-powered fish-
ing vessels (i.e. trawlers and purse-seiners) and
gears (PAPARRIGOPOULOS, 1932; TSAKAKIS, 1950).
This can be viewed as an early capacity-enhanc-
ing subsidies scheme (SUMAILA et al., 2010).

Apart from this aid, there was no national
initiative for the development of the fisheries
sector during 1928-1932 (Table 5). Thus, Greek
fisheries during that period were characterized
by a small number of engine-powered vessels
when compared to sailing and rowing ones (Fig.
2) and a small number of fisher cooperation
organized at a pre-industrial stage (TSAKAKIS,
1950) (i.e. in 1934 there were only nine fishing
cooperations which increased to 39 in 1939)
(SERBETIS, 1949a, b). Moreover, the fact that
most vessels used sails, especially for trawling,
rendered fishing a time-consuming and less
productive activity mainly conducted during
the daytime (ANANIADIS, 1962). However, dur-
ing this pre-industrial stage of Greek fisheries,
the first signs of fisheries depletion in heavily
exploited gulfs (sub-areas 9, 10 and 13) were
reported (TSAKAKIS, 1950; ANANIADIS, 1970). This
led to the collapse of existing fishing enterprises
(TSAKAKIS, 1950) and to the spatial expansion of
the trawlers further from their bases and operat-
ing to greater depths (ANANIADIS, 1970).

The financial bankruptcy of Greece in 1932
(VERGOPOULOS, 1975) ceased or postponed the
government initiatives that had been planned to
take place in Greece for the development of the
fisheries sector and/or the protection of fisheries
resources (TSAKAKIS, 1950) during 1930-1932
(Table 5). In particular, the agreement (National
Law Number 4762/1930) between the Greek
government and a European investment group
for the economic funding of Greek fisheries was
not realized (PAPARRIGOPOULOS, 1932). In addi-
tion, the Agricultural Bank of Greece (ABG)
(which was established in 1929) also incorpo-
rated into its funding, apart from the agricultural
sector, the fisheries sector, through the National
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Law Number 5262/1931, but this was realized
after 1936 (SERBETIS, 1949b). Thus, during 1932-
1935, the number of fishing vessels and profes-
sional fishers involved in the professional fish-
eries actually gradually decreased (a 34% and
28.9% decline, respectively, between 1932 and
1935), resulting in a decline in fisheries landings
by 20% during the same period.

After 1936, the Greek fisheries, through
ABG funding, started to modernize by means
of: (a) the introduction of engines for all ves-
sels, (b) the increase in the number of vessels
and tonnage capacity (by 34.2% and 30.7%,
respectively, between 1935 and 1939), and (c)
the increase in the number of fishers employed
in the professional fisheries (from 5738 in 1936
to 7618 in 1939; a 24.7% increase).

In order to identify patterns and trends for
the Greek fisheries during 1928-1939, we com-
pared the fisheries landings during this period
with those from 1940 onwards. The analysis
during 1928-2007 depicted four main phases
(modified from HILBORN & WALTERS, 1992) of the
Greek fisheries (Fig. 4): (a) the pre-development
phase (1928-1946) with a moderate increase
in landings, (b) the growth phase (1947-1969)
marked by rapid increases in landings, (c) the
fully to over-exploited phase (1970-1994) char-
acterized by a much faster increase in landings,
and (d) the decaying phase (1995-2007) exhibit-
ing a significant decrease in landings.

In particular, during the pre-development
phase, the mean (during 1928-1946) annual
landings were 11.3 times lower when compared
to the landings of the 1994 peak (Fig. 4). Dur-
ing this period, apart from the above-mentioned
events described for 1928-1939, WW II (1940-
1945) delayed any attempts at the modernization
of Greek fisheries (Table 5) and even shifted
Greek fisheries slightly backwards. This was
mainly because most of the fishing vessels for
open waters (i.e. trawlers and purse seiners)
were not engaged in fishing operations (about
65% of the fishing vessels during 1941-1945
were either destroyed, or transported to the Mid-
dle East, or participated in war efforts) and most

of the small-scale fishing gears were destroyed
(ANANIADIS, 1968; SERBETIS, 1949a).

Thus, during 1928-1946, the Greek fisheries
were characterized by a small number of well-
equipped fishing vessels (ANANIADIS, 1984) that
limited the spatial (i.e. fisheries were frequently
conducted in proximity to main ports and cit-
ies and rarely expanded to offshore areas, at
depths < 100 m before 1928 and extending to
200 m depth after 1928) (ANANIADIS, 1984) and
temporal (150-170 fishing days in 1938 (ANANI-
ADIS, 1970) compared to about 240 days in the
late 1990s (ANONYMOUS, 2001) extent of fishing
activities. In addition, a part of the landings did
not reach fish markets and was discarded (an
estimated 8% of the total production; ANANI-
ADIS, 1968) due to the absence of well organized
transportation systems and fish wholesale mar-
kets (SERBETIS, 1949a), as well as because of the
low number of seafood processing enterprises,
from three during 1928-1939 (PAPANASTASIOU,

1990) compared to more than 50 after 1965 (ANA-
NIADIS, 1968).

After the end of WW II and for a few years
thereafter (1946-1954), Greece was funded by
international economic aid (Table 5), a substan-
tial part of which (12.1%) was directed to the
fisheries sector (ANANIADIS, 1968). This funding,
which represented more than the total economic
value of Greek pre-war fisheries (SERBETIS,
1949b), had supported the fisheries sector during
its growth phase (1946-1969). Thus, the Greek
fisheries started to modernize (ANANIADIS, 1970)
and, in combination with the annexation of
the Dodecanese areas to Greece, expanded to
fishing grounds not previously exploited by
Greek vessels. In addition, since 1965, fisheries
monitoring, research and legislation started to
be organized simultaneously with the develop-
ment of a well-organized transportation system
through the establishment of fish wholesale
markets all around Greece (i.e. wholesale mar-
kets increased from 5 to 11 during 1964-1994)
(ANANIADIS, 1968) (Table 5).

The above-mentioned features resulted in
rapidly increasing landings during 1970-1994
(fully to overexploited phase). The entrance
of Greece to the European Union (in 1981)
and the subsequent development programmes
(Table 5) also highly contributed to the strong
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Table 5. Main socio-economic and political events that took place in Greece and its fisheries from the establishment of the

modern Greek state (1832) to the first integrated measure for the conservation of fisheries resources in the Mediter-

ranean (1994) (vear periods identified in figure 4). NL, National Law; RD, Royal Decree; ND, National Decree; ER,

European Regulation; and PD, Presidential Decree
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modernization of Greek fisheries (STERGIOU
et al., 1997; 2007a). Thus, fishing vessels either
expanded their spatial operational activities to
previously unexploited fishing areas (i.e. in the
distant waters of sub-areas S7 and S16 and the
deeper waters of the lonian Sea down to 500 m;
Fig. 1) and/or increased their operational fish-
ing time both on a daily (i.e. 24 hours per day
for trawls) and annual basis (i.e. for small-scale
vessels) (ANONYMOUS, 2001). Hence, the mean
annual landings derived from sub-areas further
away from main ports and cities (sub-areas
S6, S7, S17 and S18) increased by 12.9 times
between 1928-1939 and 1970-1994, whereas the
landings from enclosed gulfs (sub-areas S8, S9,
S10, S11 and S13; Fig. 1) increased only by 0.6
times between the same two periods. In addition,
fisheries started to exploit new species: Pagel-
lus bogaraveo (ANONYMOUS, 2001), deep-water
shrimps (POLITOU et al., 2003), Polyprion ameri-

canus (MACHIAS et al., 2003) and Chrondrichthyes
(MEGALOFONOU et al., 2009).

The overexploitation of fisheries resources
resulted in a considerable decline in Greek fish-
eries landings during 1995-2007, clearly show-
ing that fisheries resources were not sustainably
fished (STERGIOU et al., 1997; 2007a, b). Field stud-
ies during the same period (POLITOU, 2007) also
show high exploitation rates for the most com-
mercially important demersal species caught by
Greek trawlers (i.e. Merluccius merluccius, Mul-
lus barbatus and Pagellus erythrinus). In addi-
tion, landings/day for trawls and purse seines
were steadily declining in the most important
Greek fishing grounds (i.e. N. Aegean, Cretan
and Ionian Seas) during 1996-2000 (MACHIAS
et al., 2008). Although during 2002-2007 fisheries
landings showed a slight increasing trend, and
which might indicate a recovery stage of the
fisheries resources (HILBORN & WALTERS, 1992),
the small number of years does not allow any
definitive conclusion to be drawn.

With respect to the species composition dur-
ing 1928-2007 (Table 6), although Sardina pil-
chardus, Engraulis encrasicolus, Spicara spp.,
Boops boops and Trachurus spp. dominated the
landings in all periods, fisheries during 1928-
1939 focused more on S. pilchardus rather than
E. encrasicolus, possibly because of higher

prices for the former species (STERGIOU, 1989).
However, ecological factors cannot be ruled out
(e.g. see CADDY & GARIBALDI, 2000). In addition,
the higher trophic level species, such as Mullus
spp., Merluccius merluccius, Pagellus erythrinus
and Sarda sarda, were relatively more abundant
during 1928-1939 when compared to 1970-2007
(Table 6). Since, high trophic level species are
more vulnerable to exploitation when compared
to low trophic level taxa (PAULY, 1998), this is
an indication of overfishing. Previous studies
on Greek fisheries have also shown decreasing
trends both for the mean trophic level (especially
in the southern part of the Aegean Sea) (NSSG data
during 1967-1997: STERGIOU & KOULOURIS, 2000)
and for the landings of the highest trophic level
species (FAO data for Greek waters during 1950-2001;
STERGIOU, 2005). PAULY e al. (1998) also con-
firmed that there has been a significant decline
in the mean trophic level of the Mediterranean
landings during 1950-1994.

The same has been also observed for fisher-
ies landings (87 species or groups of species) in
the northern Adriatic Sea during 1800-2000, i.e.
a significant decrease in the percentage contribu-
tion of large-sized demersal species during the
same period (FORTIBUONI et al., 2010). In contrast,
medium-sized pelagic species (i.e. Scomber spp.
and Trachurus spp.) were relatively more abun-
dant during 1982-2007, probably due to the

operational expansion of purse seiners (ANONY-
MOUS, 2001).

The patterns of marine fisheries landings
presented in this study are based on the official
statistical data that are subject to certain biases
and limitations (STERGIOU et al., 1997). Some of
these biases were partially resolved after the
reconstruction of Greek landings (TSIKLIRAS
et al., 2007), which accounted for small-scale
landings previously not reported by the offi-
cial authorities. In any case, these are the best
available data and the historic reconstruction
of the Greek fisheries landings integrated with
historical socio-economic aspects is essential for
the establishment of reference points for Greek
fisheries, the development of mass-balance eco-
logical models, and finally the implementation
of ecosystem-based management of Greek fish-
eries.
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Table 6. Percentage composition (%) of the most abundant fish species or group of species present in the Greek marine
landings during different periods. Bold values indicate maximum values (%).

1928-

Species composition (%) 19394 1950-19638  1964-1969¢  1970-1981¢ 1982-2004¢
Boops boops 6.0 4.7 5.6 8.4 7.7
Engraulis encrasicolus 5.5 93 11.3 10.1 10.8
Merluccius merluccius 3.9 2.6 1.9 2.6 33
Micromesistius poutassou 0.9
Mugilidae 1.8 2.5 1.7 2.3 2.5
Mullus spp. 6.8 6.3 4.6 3.8 43
Oblada melanura 0.8 0.6
Pagellus erythrinus 2.5 1.3 0.8
Sarda sarda 5.8 4.1 34 1.2
Sardina pilchardus 18.3 20.0 19.9 18.0 14.4
Scomber spp. 1.7 1.4 2.0 2.0 4.1
Sepia officinalis 7.3 1.2 1.3 1.9
Solea spp. 0.6 0.9 1.2 1.0
Spicara spp. 15.3 14.2 15.6 14.1 10.1
Squalidae 2.5
Trachurus spp. 5.0 5.0 5.4 7.9 6.2
Tuna-like fish 1.1 2.0

4: present study; : FAO; € £: STERGIOU et al. (2007a)
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SAZETAK

U ovom radu, po prvi put, je iznesen status ulova u grckom ribarstvu i to u razdoblju od 1928.
do 1939. godine prema podacima iz Opce statistiCke sluzbe u Grckoj. Konkretno, izneseno je
slijedece: a) predstavljen je godisnji ulov ribarstva za sve vrste zajedno, ribolovni napor za sve vrste
alata u kombinaciji i vrste specificnih ulova tijekom razdoblja 1928.-1939., b) ponovno dodijeljive
prostorne rezolucije ulova tijekom 1928.-1939., te tijekom 1964.-2007., i ¢) usporeden je ulov za
razli¢ita razdoblja tijekom 1928.-2007. Rezultati su pokazali da su se tijekom 1928.-1939., ulov i
ribolovni napor op¢enito povecali.

Vremenske serije svih vrsta ulova su bile izloZene jakim medugodisnjim varijabilnostima, te od
40 vrsta njih 23 su pokazale znacajan trend rasta.

Analiza ukupnog ulova ribarstva tijekom vremena (1928.-2007.) prikazuje Cetiri razlicita
uzoraka koji obiljezavaju Cetiri faze razvoja gr¢kog ribarstva: 1. postupno povecavanje tijekom
1928.-1949. (pred-faza razvoja ribarstva), 2. strmo povecanje tijekom 1950.-1969. (faza rasta), 3.
znacajan linearni porast tijekom 1970.-1994. (faza potpunog do prekomjernog ulova) i 4. opadajuci
trend tijekom 1995.-2007. (kolaps faza).

Ove faze se kronoloski poklapaju sa znacajnim socio-ekonomskim i politickim dogadanjima
koja su se zbivala u Gr¢koj od 1928. godine.

Kljuéne rijeci: ribarstveni iskrcajni ulov, ribolovni napor, povijest ribarstva, povijesni razvoj,
grcke vode, Mediteran



