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Abstract:

Historical information about sturgeon fisheries along the Lower Danube is reviewed. Most of data come

from manuscripts or diaries left by travellers. At the beginning of the 16" century, many of those who
travelled to the Balkans and reached Dobrogea, Moldova, Wallachia or Transylvania described the local
customs of people in these areas, including fisheries along the Danube River, noticing the richness of the
fish and especially sturgeons. The species of the family Acipenseridae impressed with their unusual size
but also with the special methods used by fishermen for capturing these large fish. The travellers wrote
about the large number of captured sturgeons, methods of preparation of caviar, storing of caviar and fish
and the places where fishermen merchandised their fish products.
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Introduction

The Danube River is the second largest river in Eu-
rope after the Volga River; it is 2,780 km long, pass-
ing through ten countries, four capital cities and has
a medium discharge of 6,550 m3/s before its inflow
into the Black Sea (Diaconu et al. 1963, GASTESCU
1990). The Upper Danube River (UDR) is 1,060 km
long and it lies between its springs and Devrin Gate
or river kilometre (rkm) 1,800, the Middle Danube
River (MDR) is 725 km long and it stretches be-
tween Devrin Gate and Bazias (rkm 1,075). The
Lower Danube River (LDR) is 1,075 km long and
extends from Bazias to the Black Sea (Diaconu et
al. 1963). Historically, four migratory (anadromous)
species of Acipenseridae, beluga sturgeon (Huso
huso), Russian sturgeon (Acipenser gueldenstaedti),
stellate sturgeon (4. stellatus) and common sturgeon
(4. sturio) as well as two freshwater resident species
of the same family, i.e. sterlet (4. ruthenus) and ship

sturgeon (A. nudiventris), used to be present in the
Danube River.

Herodotus wrote in the 5" century BC about
the Danube River and other rivers that flow into the
Black Sea, mentioning a “giant fish without bones”
called Antacei (sturgeon) captured in the Dnieper
River (WALKER 1910). Later, Pliny the Elder (AD
23-79) wrote about a sturgeon, called by him “aci-
penser”, which he said was the most prized fish
(Grurescu 1964). Documents from the antiquity
about fishing in the mouth of the Danube River are
linked to the city of Histria. One document regard-
ing the fishing rights of Histria is the letter by Fla-
vius Sabinus, the governor of Moesia (year 50-57),
addressed to the magistrates and inhabitants of the
fortress, saying that the inhabitants of Histira are
exempted from fishing fees. Sturgeons represented
one of the most important fish resources for the
Histrian inhabitants (MANEA 1980). The sturgeons
were considered special fish in the 14" and 15" cen-
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turies, so special that they were imprinted on the
emblem of some localities or appeared in the paint-
ings of the time (WAIDBACHER & HAIDVOGL 1997,
HapvogL et al. 2014). Because the sturgeons mi-
grated from the Black Sea to the Danube River far
upstream, they were captured by fishermen from
many settlements located along the Danube up
to Central Europe. Some anadromous adult stur-
geons used to migrate for spawning as far as rkm
2,375 to Regensburg, Germany (HENSEL & Hor-
cik 1997). The spawning grounds of sturgeons on
the gravely bottom branches of the Danube River
inland delta downstream Bratislava and sturgeons
fishing sites upstream of Komarom in Hungary
(rkm 1767), were famous during the Middle Ages
(BALON 1968). In the 15" — 18™ century, sturgeons
were caught regularly in the Austrian Danube Riv-
er, being still abundant at the Viennese fish market;
most of the fish sold there were captured from the
Hungarian Danube River side (Wsla Karl 1716).
The migratory sturgeon species occurred until the
20" century in this stretch of the river, stories about
their abundance in previous centuries were still fre-
quent and described by the travellers (WsLa KARL
1716, WINTER 1886). The Iron Gate (IG) gorges
area was also very famous for its sturgeons fish-
ing sites. In 1720, Marsigly reported that Turkish
fishermen of the Ada Kaleh Island brought daily
as many as 100 large beluga sturgeons captured in
wooden pole traps installed in the IG gorges (Fig.
2) (KoHL 1841, ZiroJEVIC 1995). Cornelio Magni
that travelled to Moldova in 1672 described stur-
geon fishing as the most important activity form
the Danube River; Cornelio said that he bought two
beluga sturgeons during their trip, which weighted
32 kg (HoLBAN et al. 1980). At the beginning of the
20™ century, according to ANTIPA (1899), “due to
the intense fishing of beluga sturgeon in the Lower
and Middle Danube River, this species has always
been exposed, their number dropped so much that it
became a real rarity in Austria today”.

Later, the fish migration in the Middle and
Lower Danube River was disturbed due to the
works done for improving the navigation on the
river and the construction of the dams. Today, there
are only four wild sturgeon species present in the
LDR (three anadromous and one resident) and just
one resident species in the MDR. The sterlet stur-
geon that lives entirely in freshwater is still present
in the Middle and Lower Danube River. The wild
sturgeon stocks have been plummeted because of
the unsustainable social, legislative, institutional
and economic frameworks that led to the decline
of sturgeon population that once sustained an im-
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portant fish industry. Over-fishing, illegal practices,
the lack of regulation, destruction and disruption
of habitats has led to the rapid decline of sturgeon
stocks in the Danube River (GRAHAM & MURPHY
2007, NAVODARU et al. 1998).

Materials and Methods

We reviewed data published in scientific articles,
old journals or books written by travellers about
their journeys on the Balkans (Fig. 1). Besides other
things described in these texts such as local customs,
religion, food, etc., these travellers wrote about fish-
ermen and fisheries along the Danube River and its
delta, including about the large amount of sturgeons
captured by fishermen and caviar that was exported
to other big cities.

Results

Since the species of the family Acipenseridae are
the largest and the most valuable fish of the Danube
River, they have long attracted attention. Informa-
tion on their fishing in the river indicates that in the
past centuries the number of sturgeons used to be
much larger than today. Beluga sturgeon have been
captured throughout the entire LDR sector, from
the mouth of the river to the Iron Gates, and then in
the Middle Danube River up to Vienna. Stories by
travellers also indicated that in some places stur-
geon fishing used to be much more productive than
in other places (GIUREscU 1964). Nicolaus Olahus
wrote in 1536 in his historical-literary books about
the abundance of sturgeons (antacei) in the Dan-
ube. He described the way sturgeons were captured
between Zemun (whose ancient settlement was
known as Taurunum) and Bratistava (Latin name:
Posonium) in many places where water was deeper
(GYONGYVER 1999). During November, the fisher-
men blocked the river by setting up many poles on
the river bottom, making a wooden pole trap and
leaving a small exit where they installed a net to
collect fish. On the shore, other people made big
noise with cannons to scare the sturgeons in order
to lead them to fishermen’s trap. Some of the cap-
tured sturgeons were more than 3.6 m long (Apam
1763).

Iron Gate Gorges Area

In 1653, Paul d’ Alep describing the Iron Gates gorg-
es area has stated that “every year in this whirlpool
70-80 ships are broken, the noise made by water
is very loud and the ships are pulled upstream by
people from the riverbanks using ropes. Sometimes,
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Fig. 2. Sturgeon fishing in the Iron Gate Gorge (from MARSIGLI 1726).

you can see large sturgeons and carps killed by these
whirlpools” (BULGARU et al. 1976). Later, in 1768
sturgeon fishing was very active in the Iron Gates
region as the Austrian Johann Friedel observed dur-
ing his travelling with the boat on the Danube River
from Palanca Noua to Orsova: “In this part of the
river, many monsters are caught” (GIURESCU 1964).
In his book, L.F. Marsigli (1658—1730) “Description
of the Danube” left us a drawing (Fig. 2) with 11
fishermen at the IG gorges area; two of them fishing
in the river using a sort of trap, two fishermen taking
out from their boat two large fish similar to the be-
luga sturgeon, other four fishermen extracting caviar
from a fish on a table and other three filling a barrel
with caviar or salted fish (MARSIGLI 1726).

Silistra

Silistra (nowadays in Bulgaria) also used to be a
good sturgeon fishing ground according to Conrad
Jacob accounts (second half of the 17" century).
Upon his arrival in Silistra, the Fazli-Pasa sent to
his guest several big and fat beluga sturgeons cap-
tured from the Danube River (CONRAD et al. 1937).
Paul d'Alep described his visit to Silistra in 1653
where many fishermen used to catch sturgeons dur-
ing the winter when the river was frozen; they cut
holes into the ice and caught 120 kg beluga and
Russian sturgeons. According to Paul d"Alep, once
Melek-Ahmed Pasa of Silistra caught 70 big beluga
sturgeons at the town. Usually soon after the stur-
geon were captured, fishermen prepared the caviar
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Fig. 3. Beluga and Russian Sturgeons at the Galati market around 1900 (from ANTIPA 1916).

in glass with salt and deposited the fish in the bar-
rels. The production was exported it to Moldova,
Don and even to Denmark. Along the Danube Riv-
er, there used to be 2000 fishing places; in some of
them, sturgeon merchants were making good money
from this trade (BULGARU et al. 1976).

Galati Harbour

The richness in fish of the Galati Harbour (Fig. 3)
located on the Danube River also impresses Catho-
lic Bishop Bandini, who in 1646 wrote: “Very large
beluga and catfish are caught here; there’s so much
freshwater shellfish, fish and crayfish that you cannot
believe it” (GIURESCU 1964). At the Galati Harbour,
the monks (in 1646) used to cover the windows with
animal skins or swim bladder of beluga sturgeons
caught in the Danube River (NEALE 1818). The tasty
fish caught in the Danube River and in other rivers
of the area was served by governors during periods
of fasting (RECORDON 1821). John Newbery, travel-
ling downstream the port of Galati at Reni (nowa-
days in Ukraine), described that the caviar was
extracted from ovaries of the beluga sturgeon and
the Russian sturgeon and separated from the mem-
branes by passing it though a sieve. After extraction
and separation, the caviar was salted according to
the taste of the markets and deposited for three days
into small barrels that had a hole, allowing the salted
water to drain from the caviar barrels. After three
days, the caviar was well cleaned, using freshwater,
and deposited again in little barrels for draining. To
speed the water draining process, they put big stones
over the caviar. After further three days, the bottoms
of the barrels were replaced with a new one and the
caviar was ready for shipping (NEWBERY 1905).
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The fisheries from the banks of the Danube
River used to prepare caviar, salted fish and isinglass
that were shipped to the Bucovina and Transylvania
but also to further location such as Constantinople
(Istanbul), where the fish was much appreciated for
its taste (LAURENCON 1822, Pascu 1944). At the
Galati Harbour, Robert Bargrave considered that he
found a lot of cheap fish; he bought one with 2 pence
and fish was large enough to feed five or six persons.
Sometimes fishermen captured very large beluga
that had to be removed from the water together with
the cage, in which the fish was kept alive, using six
or eight oxen (BARGRAVE & BABINGER 1936).

Chilia Fortress

The Chilia Fortress is located on the Danube Riv-
er bank on the Chilia branch. The fortress used to
be well known for its fishing grounds, where large
amount of sturgeons were captured. There lived
Lipovans and Cossacks, known to be very good
sturgeon fishermen, which usually were fishing for
the governors of the area (Karaczay 1818, 1ako-
VENKO 1828). In 1653, during his journey through
Moldova and Dobrogea, Paul d’Alep travelled from
Galati downstream the Danube River; before reach-
ing the Chilia Fortress, he passed close to fishing
grounds where the fish was caught for the governors
of the area, using wooden pole fish traps (Figs. 4
and 5). He related that all around Chilia, the Tatars
villages had fourteen wooden pole fish traps for
catching fish, especially sturgeons. The poles were
stuck into the river bottom in such way that the fish
would be guided to a narrow part of the trap. The
poles (c. 12,000 poles) were sharpened like a spear
and stuck into the river bottom, aligned in such way
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Fig. 4. Wooden pole traps constructed by shucking poles in the bottom of the river (from ANTIPA 1916).

so to guide the fish into the trap (BULGARU et al.
1976, see Figs. 4 & 5). In the middle of the river,
there was a space for the boats to pass. At the end of
the poles row where the trap was narrow, the fish-
ermen installed a net made of vine offshoot. When
the winter was coming all the structures installed in
the river were dissembled, and mountains of poles
could be seen on the riverbanks. Usually the fisher-
men brought new poles for maintaining the wooden
pool fish traps from Isaccea Town (GTURESCU 1964).
The Jesuit monk Mancinelli described that as soon
as you entered the Danube River from the sea, on
the both sides of the river there were wooden forks
stuck in the ground with beluga sturgeon flesh in it
for drying. In Chilia, fishermen from the villages
around used to sell fish and caviar very cheap and
five big beluga sturgeons with could be purchased
for just three shillings (NEALE 1818, MANCINELLI
1586, BacHr 1621, Ionescu 1904). Paul Rycaut,
during his trip through the Balkans in 1660-1666,
witnessed that the Danube River was full of tasty
fish. The fishermen were catching beluga sturgeon
(Husones) in different periods of the year and they
used to store the captured fish. He has mentioned
that “one well known fishing place is located on
Chilia branch, where the fishermen are catching
many sturgeons, which are salted and exported”. He
also mentioned that there were ships coming from
Constantinople to buy sturgeons and caviar, which
was salted and deposited into barrels for shipping
(HoLBAN et al. 1980).

Sturgeons catches, sizes and trade

The largest known beluga sturgeon was captured at
the mouth of the Danube River by fishermen from
St. Gheorghe Village and weighted 1,161 kg (ANTI-
pA 1909). Larger beluga sturgeons were captured in
the Volga River at Saratov in 1869 (1,251 kg) and at
Sareptain 1913 (1,451 kg; see SEELEY 1886). Describ-

ing the fisheries from the Sfantu Gheorghe branch,
ANTIPA described that the most of the captured beluga
sturgeon weighted about 100-250 kg, but sometimes
the fishermen captured larger sturgeons weighing 590
kg. In 1890, at Sfantu Gheorghe was caught a beluga
sturgeon of 882 kg that had 126 kg of caviar (Fig.
6). Several hundred years earlier (in 1653), writing
about the length of the sturgeons and caviar extrac-
tion, Paul d’ Alep mentioned that usually, the captured
beluga sturgeons had the length of 5 to 6 m. When he
spoke about the weight of the caviar extracted from
large beluga sturgeons he said that “from each stur-
geon belly, they extract five to ten “Scales, balances”
of the caviar, “cantare” (in Romanian) or kantar (in
Turkish). One kantar having about 57 kg, meaning
that according to Paul d’Alep ‘s estimation you could
extract over 280 kg of caviar from one large beluga
sturgeon (BULGARU et al. 1976). Knowing that the
gonad index (GI) for sturgeons is 20-30% of the body
mass (Lazu 2008), we could conclude that a fish
should weight around 2,000 kg, to be able to extract
such a large quantity of caviar. Paul d’Alep wrote that
between September and December, the fishermen
usually caught up to 700 beluga sturgeons (BULGARU
et al. 1976). During his trip, Paul d’Alep bought one
sturgeon weighting 100 kg and he employed a butch-
er who extracted the caviar that was salted and dried
by putting it between two boards and pressed with
heavy rocks. Nothing was lost, the skin, cartilage, fat
were salted and deposited in the barrels. When they
wanted to eat some salted beluga, they boiled water
into a pot with onion and saffron and then added the
fish (BULGARU et al. 1976).

According Francois De Pavie (1563-1611),
many beluga sturgeons were caught at the mouth of
the Danube River. They were so large that one be-
luga was enough to load a single mule. The fishermen
used to catch them for their caviar, which usually was
prepared and delivered to Greece and other counties
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Fig. 5. Fishing with wooden pole fish traps at Braila (from KUNIKE 1826).

(TorGa 1895). Carol GUEBHART in his book “Memo-
ries from Moldova” (1842) wrote about the streams
of Moldova that flew into the Danube River, which
provided large quantities of fish, including sterlets.
The fishermen brought beluga sturgeons of 4.5 — 6
m form the Danube River to the cities of Moldova
(CALLIMACHI 1947). Other zoologists and naturalists
described sturgeons as reaching lengths of 6-7.3 m
(G1urescu 1964). Vaillant wrote about the fish from
the Danube River saying that the species of Acipen-
seridae were very large, especially beluga sturgeons;
he gave the example of the Giurgiu Town where the
fishermen usually captured sturgeons of 2.7 m (VAIL-
LANT 1844). Niccolo Barsi related that “at a distance
of a mile from Chilia was a fishery where you could
find all kinds of the Danube fish which was sold at
very small pierces, especially beluga sturgeon and
catfish. Every morning you can find at least 1000
fresh beluga and catfish lying on the bank, which was
salted after the caviar was extracted. That is why peo-
ple are coming from Constantinople, Poland, Hunga-
ry, Moldova and other countries here to buy fish here
because it is very cheap” (GIUREscU 1925). During
the 15" - 19" century, those who travelled along the
banks of the Danube River were amazed by the low
prices of the sturgeons and their caviar, but this was
changed at the beginning of the 20™ century. ANTIPA
wrote in his book “Ichthyological fauna of Romania”
that the beluga sturgeon was the most valuable fish
that lived in the Danube River; just one adult female
with caviar could worth as much as five pairs of oxen
(ANTIPA 1909).

The sturgeons of tributaries of the Danube River

During the spawning migration, some sturgeons
entered the Danube River tributaries and migrated

for long distances in these rivers. In 1778, Benko
Jozsef wrote that the sturgeons migrated from the
Danube River into the Tisza River and then into the
Mures River (Grurescu 1964). Sturgeon captures
were also reported in other tributaries of the Dan-
ube River, for example Felice Caronni that travelled
in Transylvania found a lot of sturgeons and other
fish species in the Tarnava River close to Sibiu (Ca-
RONNI 1812). In the Cris River catches of common
trout, chub but also sturgeons had been registered
(MULLER & ACKNER 1865). In the past, catches of
sturgeons were common in all the tributaries of the
Danube River (CERNOVODEANU 1996).

Sturgeon fishing in Romania after 1900

Fishing in Romania around 1900 was based on royal
decree no. 3904 from October 10, 1896 and pub-
lished in “ Monitorul Oficial “ no. 153 (Legea pes-
cuitului 1896). For the first time, this law regulated
fishing in Romania and established the ownership of
the Romanian government on fish resources. Before
this law, the fishing rules had been established by
the Wallachian rulers and were not uniform. For ex-
ample, the ruler “Mircea the Elder” established the
fishermen duties from the Danube River area with
a decree in 1409. By this decree, it was established
that the fishermen had to capture beluga sturgeons
for three days, every year for the ruler (GIURESCU
1964). The 1896 law introduced a ban on fishing be-
tween April and May for sturgeons, to ensure that
fish spawning in the Danube River was not affected.
The 1896 law led to an increase in reported sturgeon
captures and had a positive impact on sturgeon pop-
ulations. Interestingly, more than 100 years earlier,
there had been a concern for building fish passages
in the areas with dams. The law stipulated that the
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Fig. 6. Catches of sturgeon in the mouth of the Danube River in 1895-1899 (from ANTIPA 1899).

government might require to the owner of the dams
that blocked the course of the rivers / streams to
build fish passage to ensure fish migration (Legea
pescuitului 1896). The law also stipulated a fishing
ban, 30 m upstream and 30 m downstream of the
built-up fish passage. Later in 1974 a new law was
given “Fisheries Act” that banned sturgeon fishing
in front of the mouths of the Saint Gheorghe branch,
and Sulina branch up to 5 km in the Black Sea and a
2 km wide corridor, 1 km on each side of these two
branches. In front of the Chilia branch, the forbid-
den fishing corridor width was 1 km south of the
axis of the arm. It was also banned sturgeon fishing
throughout the year, with hooks lines in the Danube
River, including its arms. From March 15 to May 15
it was forbidden to fish the sturgeons in the Black
Sea sector and in the Danube River up to the mouth
of the Prut River. The 1974 law was valid until 19
April 2001, when was repealed and replaced by a
new law 192/2001. Because the very low catches of
sturgeons resulting from the fishing indicated the risk
of the Danube sturgeons to be extinct, in 2006, Ro-
mania introduced a total ban on sturgeon fishing in
the Danube River and Black Sea for 10 years, period
which was extended in 2016 for another five years.
This total ban on fishing for sturgeon in the Dan-
ube River for commercial purposes was followed by
the other Lower Danube River countries (Ukraine,
Bulgaria and Serbia). Since 1994 Romanian Dan-
ube Delta Biosphere Reserve has been conducting
research to improve the migratory sturgeon popu-
lation status from the Danube River. The sturgeon
conservation efforts continued in the years that fol-
lowed. Progress has been made in terms of research;
there have been done telemetry studies, behaviour
studies and genetics studies, that aimed to identify

the habitats used by sturgeon species and a better
understanding of the behaviour and distribution of
sturgeon populations in the Lower Danube River
and Black Sea (HorosTENCO 2013, KyNarD 2002,
ONARA 2011, ParascHiv 2004, Sucru et al. 2004,
2005, 2002, 2013, 2016). The sturgeon restocking
program was implemented in 2005-2015 as an ad-
ditional measure to support the sturgeon population
of the Danube River, when half a million young of
the year (YOY) from all four wild sturgeon species
were restocked in the river (Cristea 2016, HoLos-
TENCO et al. 2019, [an1 et al. 2019).

Discussion

The presence of beluga sturgeon in the Middle Dan-
ube River was relatively common, fishing being a
common occupation for the inhabitants that lives
along the river banks. The archaeological excava-
tions in the settlements from the Iron Gates area
revealed many prehistoric sturgeon remains, dem-
onstrating that sturgeons have been caught since
ancient times (BARTOSIEWICZ & BoNsaLL 2004).
During the fifteenth — nineteenth century, travellers
related that the prices of the sturgeon’s products es-
pecially the caviar was cheap, but this was changed
with the time, the beluga sturgeon became the most
valuable fish which lives in the Danube River (AN-
TiPA 1909). The caviar was a very popular in the
Russian tradition, and Tsars establish their exclusive
authority in the caviar trade, this fact may contribute
to the high price of these products (van UHM & DiNa
2016). The caviar has turned into a delicacy of Rus-
sian Tsars exclusive enjoyment, but Russians were
not the first to process caviar, the ancient Egyptians,
Greeks, and Persians mentioned the caviar in theirs
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writings (ARSENAULT et al. 2008). In 1583-1585, the
Italian Sivori travelled in “Wallachia” where he has
seen the “infinity of beluga sturgeons” captured in
the Danube River; Niccolo Barsi also wrote that in
the fortress of Chilia he has seen thousands of stur-
geons captured by the fishermen every day. Later
the Austrian General Marsigli wrote in 1690, that
the fishermen usually bring on the Ada-Kaleh is-
land (IG area close to Orsova) “50, 60 and some-
times 100 beluga sturgeons” daily, and the French
consul Peyssonel related in 1762, that “ the Chilia’s
main wealth is represented by beluga sturgeon fish-
ing”. In the same time the Austrian Johann Friedel
related in 1768 about Orsova saying: “In this part of
the river, many beluga sturgeons are caught”. How-
ever, with the time the negative effects of overfish-
ing have begun to be seen in the reduced number of
captured sturgeon in the Danube River (GIURESCU
1964). In 1835, J. de Hagemeister finds that beluga
sturgeon is “much less abundant and in small quan-
tities” in the Danube River (GIUREscU 1964). De-
crease in sturgeon catches was much more obvious
at the end of the 19" century and early 20" century
(ANTIPA 1909, OTEL 2007). Not only the number of
captured sturgeon has fallen, moreover two sturgeon
species have become increasingly rare. The com-
mon sturgeon became extremely rare at the begin-
ning of the 20™ century, 1-3 specimen was captured
per year, and ship sturgeon has also become a rarity,
both species disappearing after 1960 (OTeL 2007).
The sturgeon catches in the Danube River and at the
mouth of the Danube River branches Chilia, Sulina
and Saint George, have also fallen, from an average
of 214 t per year between 1953 and 1973, when
it varied from 134 t (in 1970) to 279 t (in 1954),
catches declined in 1996 to less than 5 tons (OTEL
2007). After 1977 the decline was almost continu-
ous, the short recovery of the catches in the early
1980s was due to the increase in fishing effort. All
three anadromous sturgeons (beluga, Russian and
stellate sturgeon) species that are still present today
in LDR, are Critically Endangered according Inter-
national Union for Conservation of Nature (IUCN)
ver 3.1 (2001) (IUCN 2017). Also, according to the
IUCN, the sterlet is a vulnerable species. Beluga,
stellate sturgeon and the sterlet are also listed in the
protected species list of the Bern Convention, Ap-
pendix III. As most of sturgeon species are long-dis-
tant migrants and live both river and marine habitats
during different parts of their live cycles, protection
and population recovery measures have to be imple-
mented on a wide regional scale in order to be effec-
tive. The survival of sturgeon species as basis for a
sustainable fishery depends on efficient protection
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of their essential habitats for wintering, spawning in
the river as well as feeding habitats. Knowledge of
their migration routes and timing are prerequisite for
establishing adequate prohibition periods to ensure
critical levels of recruitment from natural spawning,
needed for a sustainable fishery.
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