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Lucrarea : Noi date asupra prezentei marilor pesti migratori anadromi in Marea Neagrd — zona
marind a Rezervatie Biosferei Delta Dunarii, este structurata in mai multe parti si debuteaza in
prima parte cu o analiza sintetica a rezultatelor obtinute in cadrul programului NUCLEU referitoare
la biologia si ecologia speciei Alosa immaculata Bennet 1835.

Analiza zonei marine a Rezervatiei Biosferei Delta Dunarii sub aspectul studiului speciilor de pesti
anadromi nu poate fi rupta de fenomenul complex al migratiei care cuprinde inevitabil si Dunarea.
Prin urmare, in prima parte a lucrarii autorii prezinta aspectele legate de Dunare urméand ca in
urmatoarele parti ale acestei lucrari monografice sa fie abordate aspectele legate de zona costiera

a Marii Negre.

EDITOR:

Dr. Liliana TOROK
Director Stiintific
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Genul Alosa este prezent numai in emisfera
nordica a pamantului.

Patru specii se gasesc in Europa, in zona
atlantico-mediteraneana (Svetovidov 1973,
Whitehead, et al. 1984):

1. Alosa alosa (Linne, 1758),

2. Alosa fallax (Lacépede, 1803),

3. Alosa caspia Eichwald, 1838 actual Alosa
tanaica (rizeafca);

4. Alosa pontica Eichwald, 1838 actual Alosa
immaculata, Bennet 1835 (scrumbia de
Dunare).

Alosa maeotica (Grimm 1901) (scrumbia de Marea
Neagra, scrumbia de Azov sau scrumbia de Kerci)
0 specie cu situatie incerta, care ar poate fi
considerata cea de-a cincea specie.

In America de Nord exista patru specii ale genului
Alosa:

Alosa sapidissima (Wilson, 1811),
Alosa pseudoharengus (Wilson, 1811),
Alosa aestivalis (Mitchill, 1815),

Alosa mediocris (Mitchill, 1815).

PN~

Scrumbia de Dunare este o specie importanta in
sistemul ecologic Dunare-Delta Dunarii-Marea
Neagra si cu o mare valoare economica datorita
cantitatilor mari pescuite si calitatilor gustative
apreciate de populatia din zona Dunarii inferioare
(Navodaru 1997).

Cunoasterea elementelor esentiale privind biologia
si exploatarea speciei, contribuie la asigurarea
informatiilor de baza pentru conservarea speciei si
gestionarea stocurilor.

Derularea ciclului de viata in doua medii (dulcicol si
marin), situate la mari distante in perioade diferite
de timp, necesitd cunoasterea si reactualizarea
impactului  noilor conditi de mediu asupra
populatiei (Navodaru 1996).

Cunoasterea migratiei adulfilor pentru reproducere
si intoarcerea puilor in mare sub presiunea
factorilor de mediu poate fi folosita in elaborarea
tacticilor de administrare a stocurilor.

Reglementarile de mediu trebuie asociate cu cele
de exploatare astfel incat obiectivele biologice si
socio-economice ale pescariei scrumbiei sa poata
fi realizate armonios.

The genus Alosa is present only in the northern
hemisphere of the earth.
Four species are found in Europe, in Atlantic-
Mediterranean area (Svetovidov 1973,
Whitehead et al. 1984):

1. Alosa alosa (Linne, 1758),

2. Alosa fallax (Lacepede, 1803),

3. Alosa caspia Eichwald, 1838, actual named
Alosa tanaica (Azov shad);

4. Alosa pontica Eichwald, 1838, actual
named Alosa immaculata Bennet 1835
(Danube shad)

and a species with uncertain status in Romania,
respectively Alosa maeotica (Grimm 1901) (Black
Sea herring, Azov shad or Kerch shad) which
would be the fifth species.

In North America there are four species of the
genus Alosa:

Alosa sapidissima (Wilson, 1811),
Alosa pseudoharengus (Wilson, 1811),
Alosa aestivalis (Mitchill, 1815),

Alosa mediocris (Mitchill, 1815).

PN~

Pontic shad is an important species in ecological
system Danube-Black Sea-Danube Delta with a
high economic value due to large quantities fished
and gustatory qualities appreciated by the people
of the Lower Danube (Navodaru 1997).

Knowledge of the essential elements on the
biology and exploitation of the species, contributes
to ensuring basic information for species
conservation and management of stocks.

Conduct life cycle in two environments (freshwater
and marine saltwater), located at great distances
in different time periods, requires knowledge and
updating the impact of new environmental
conditions on population (Navodaru 1996).

Knowledge of adult migration for breeding and
return of juveniles into sea under the pressure of
environmental factors can be used in developing of
management tactics of stocks.

Environmental regulations should be associated
with the exploitation ones so that biological and
socio-economic objectives of shad fishery can be
performed smoothly.

Noi date privind studiul migratiei scrumbiei (Alosa immaculata Bennet 1835) si scurgerii larvelor in Dunare
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Situatia relativ “stabilda” a variatiei naturale a
marimii populatiilor de scrumbie poate fi o capcana
in conservarea si exploatarea durabila a stocurilor
deoarece unele efecte negative de mediu si de
supraexploatare se pot manifesta la mulii ani dupa
ce fenomenele au avut loc.

Un model matematic intocmit pentru dinamica
stocurilor in care se simuleaza variatia efortului de
pescuit, elaborat pentru scrumbia americana (A.
sapidissima), arata ca stocul se prabuseste la 20
de ani dupa ce supraexploatarea a inceput
(Crecco & Savoy 1987).

Gestionarea stocurilor de pesti, inclusiv a celor de
scrumbie se realizeaza prin interactiunea a ftrei
compartimente esentiale mediu-specie-exploatare

The situation relatively "stable" of natural variation
in the size of populations of shad can be a trap in
the conservation and sustainable exploitation
because some negative environmental effects of
overexploitation may come out many years after
the phenomenon occurred.

A mathematical model established for simulating
the dynamics of the stocks in the change effort,
developed for American shad (A. sapidissima)
shows that the stock collapse to 20 years after
overexploitation started (Crecco & Savoy 1987).

Management of fish stocks, including shad is
achieved by interaction of three key compartments
species-environment-exploitation.
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(New data on pontic shad (Alosa immaculata Bennet 1835) migration and drifting larvae towards Black Sea)

pag. 5 din 44

Editura Centrul de Informare Tehnologica Delta Dundrii - Tulcea, Romania




DELTAICA
ISSN 2286 - 0789

Nr. 3
doi: 10.14590/DDI02.D03

1.1. Taxonomie

1. 1. Taxonomy

Primele semnalari ale scrumbiei de Dunare le
gasim in lucrarea lui Pallas P.S. (1811), cand
aceasta specie a fost atribuita scrumbiei vest-
europene, Clupeonela pilthschardus. Apoi ea a fost
separatd ca o specie independentd, denumita
Clupea pontica, de catre Eichwald E. (1838).

Pentru prima data, Antipa Gr. (1905 si 1909),
incadreaza scrumbia in genul Alosa si descrie 3
varietafi ale speciei Alosa pontica (danubii,
nigrescens si rusac), iar mai tarziu (Antipa Gr.
1939) descrie si a-IV-a varietate (moriac).

Studiind sistematica scrumbiilor din Marea Neagra,
Caspica si de Azov, Svetovidov A.N. (1943),
descrie scrumbia de Dunare sub numele de
Caspialosa pontica Eichwald, ca fiind o subspecie
a scrumbiei de Caspica numita Caspialosa
kessleri, adoptand denumirea specifica de
Caspialosa kessleri pontica. Svetovidov A.N.
(1952) revine si schimba denumirea genului din
Caspialosa in Alosa.

Paviov P.l (1953) foloseste pentru scrumbia de
Dunare denumirea de Caspialosa kessleri pontica.
In anii urmatori multe citari ale scrumbiei de
Dunare folosesc o combinatie a denumirilor Alosa
(Caspialosa) pontica.

Niculescu-Duvaz M. & Nalbant T. (1965), dupa
ce fac o analiza cronologica a citarilor scrumbiei de
Dunare, concluzionaza ca denumirea corecta este
Alosa pontica. Ulterior, Banarescu P. et al. (1971),
trece in revista 6 specii si subspecii de scrumbii
pentru Marea Neagra si 7 pentru Marea Caspica,
citate in literatura de specialitate de-a lungul
timpului.

Ultima revizuire a pestilor europeni (Kottelat,
1997) propune ca nume valid pentru scrumbia de
Dunare, denumirea Alosa immaculata Bennet
1835, datorita citarii anterioare (1835), nume
recunoscut ca valid pana la redactarea acestei
lucrari.

Dupa clasificarea facuta de Banarescu P. (1964)
si ultima revizuire taxonomica facuta de Kottelat
M. (1997) statutul taxonomic al scrumbiei de
Dunare este: supraclasa Pesti (Pisces); clasa
Osteichthyes; subclasa Actinopterygi; ordinul
Clupeiformes; subordinul  Clupeoidei; familia
Clupeidae; genul Alosa; specia Alosa immaculata.

The first citation of Pontic shad it is find in the work
of Pallas P.S. (1811), when this species was
attributed to western European shad, Clupeonela
pilthschardus. Then it was separated as an
independent species, named Clupea pontica by
Eichwald E. (1838).

For the first time, Antipa Gr. (1905 and 1909),
includes this shad within the genus Alosa and
describes three varieties of the species Alosa
pontica (Danubii, nigrescens and rusac) and later
(Antipa 1939) described and 4" variety (moriac).

Studying shads systematic of the Black Sea,
Caspian and Azov, Svetovidov A.N. (1943)
describes the Pontic shad as Caspialosa pontica
Eichwald, as a subspecies of the Caspian shad
called Caspialosa kessleri pontica, adopting the
specific name of Caspialosa kessleri. Svetovidov
A. N. (1952) re-consider and changes the name of
the genus Caspialosa in genus Alosa.

Pavlov P.l. (1953) uses the name of Caspialosa
kessleri for Pontic shad. In the following years
many citations of the Pontic shad use a
combination of the names Alosa (Caspialosa)
pontica.

Niculescu-Duvaz M. and Nalbant T. (1965), after
doing a chronological analysis of citations of Pontic
shad, concludes that the correct name is Alosa
pontica. Subsequently, Banarescu P. et al. (1971)
review 6 shad species and subspecies of Black
Sea and 7 for Caspian Sea, quoted in the literature
over time.

The last revision of European fish (Kottelat 1997)
proposes that valid name for shad, Alosa
immaculata Bennet 1835 due to previous citation
(1835), a name recognized as valid by editing this

paper.

After classification made by Banarescu P. (1964)
and last taxonomic revision made by Kottelat M.
(1997) taxonomic status of the Pontic shad is:
superclass Pisces; class Osteichthyes; subclass
Actinopterygi; order Clupeiformes; suborder
Clupeoidei; family Clupeidae; genus Alosa;
species Alosa immaculata.

Noi date privind studiul migratiei scrumbiei (Alosa immaculata Bennet 1835) si scurgerii larvelor in Dunare
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1.2. Morfologie

1. 2. Morphology

Alosa immaculata (scrumbia de Dunare), are
corpul alungit si comprimat lateral (Fig 1). Gura
este terminald mare, putin oblica in sus. Dintii
mandibulei evidenti. Pleoapa adipoasa bine
dezvoltata, l1asand o deschidere verticala ingusta,
de forma eliptica. Botul inalt comprimat lateral.
Abdomenul comprimat lateral de la varful botului
pana la baza analei. Carena este evidenta, mai
ales intre ventrale si anala. Dorsala este situata
spre mijlocul corpului, iar anala este situata mult in
urma dorsalei. Spatele corpului este colorat in
verde-albastrui, flancurile argintii, iar capul uneori
albicios alteori mai Tintunecat, aripioarele sunt
incolore (Antipa 1909, Banarescu 1964).

Descriere: D (lll) IV 12-14(15), A 11l (15)16-19(20),
sp. br. (34)40-58(69), sq. 49-60, vertebre 48-52,
cec. pilor. 21-59 (Banarescu 1964, Otel 2007).

Alte specii din genul Alosa sunt rizeafca (A.
tanaica) de dimensiuni mai mici (14 — 16 cm), iar
spinii branhiali sunt mai lungi si Tn numar mai mare
(intre 67 — 91 spini branhiali), dar si scrumbia de
Marea Neagra (A. maeotica) a carei numar de
spini branhiali este mult mai mic decéat al celorlalte
doua specii (29 — 39 spini branhiali) (Banarescu
1964, Navodaru & Waldman 2003).

Alosa immaculata (Pontic shad), is elongated and
laterally compressed body (Fig 1). Terminal mouth
is large, slightly oblique upwards. Mandibular teeth
evident. Adipose eyelid well developed, leaving a
narrow vertical opening, elliptical. High muzzle
laterally compressed. Laterally compressed
abdomen from tip of the snout to the base of anal.
The hull is evident, especially between ventral and
anal. Dorsal fin is located towards the middle of
the body, and anal fin is located far behind. The
back body is colored in blue-green, silvery flanks
and sometimes white and sometimes darker head,
fins are colorless (Antipa 1909, Banarescu 1964).

Description: D (lll) IV 12 to 14 (15), Alll (15) 16-19
(20), sp. br. (34) 40-58 (69), sq. 49-60, 48-52
vertebrae, checkum pylorus. 21-59 (Banarescu
1964, Otel 2007).

Other species of the genus Alosa are Azov shad
(A. tanaica) smaller (14-16 cm) and gill rakers are
longer and in greater numbers (between 67-91 gill
rakers) and the Black Sea shad (A. maeotica) gill
rakers whose number is much smaller than the
other two species (29-39 gill rakers) (Banarescu
1964, Navodaru & Waldman 2003).

Fig. 1 — Alosa immaculata Bennet 1835
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1.3. Ecologie

1. 3. Ecology

Scrumbia de Dunare este o specie marina
migratoare, anadroma, care ierneaza in mare,
dispersata la adancimi destul de apreciabile, si la
distanta mare de f{arm, in dreptul coastelor
Ucrainei, Roméaniei si Bulgariei (Banarescu 1964).

Migratia de reproducere are loc in Marea Neagra
de la sud la nord de-a lungul coastelor Bulgariei si
Romaniei, pan& la gurile Dunarii. In trecut urca
pentru reproducere pe Dunare pana la km 1000
(Teodorescu-Leonte et al. 1957), in prezent
ajungand doar pana la Portile de Fier Il (km
863,55). Migratia incepe primavara (martie) la o
temperaturd a apei de 5-6°C sau chiar 3-7,5°C
(Navodaru 1997), este maxima in aprilie la 9-13°C
si se prelungeste uneori pana in august la 22°C
(Pavlov 1953) sau 26°C (Navodaru 1998).

Reproducerea are loc in Dunare, amonte de km
180, cu intensitate maxima intre Braila si Calarasi,
dar si pana la Portile de Fier Il (Teodorescu-
Leonte et al. 1957).

Maturarea sexuala are loc la varsta de 3 si 4 ani
cand scrumbiile Tintreprind prima migratie de
reproducere, insa o mica parte se matureaza si la
2 ani, iar aproximativ 10-17% se reproduc si a
doua oara (Pavlov, 1953, Vladimirov 1953,
Teodorescu-Leonte et al. 1957, Navodaru 1997).

Larvele si alevinii sunt purtati de curentul Dunarii
spre mare, uneori intrand si hranindu-se pana
toamna in baltile adiacente Dunarii (Bugai 1953,
Cristea & Cristea 1958). Puii stationeaza si se
hranesc in primul an de viata in spatiul indulcit din
fata gurilor Dunarii dupa care se retrag in larg si la
adancime (Banarescu 1964, Zambriborshch &
Nguen Tan Cin 1973).

Hrana aduliilor este formata din 70-75 % pesti
(Engraulis, Clupeonella, Sprattus) in mare si
ciprinide in Dunare, restul fiind crustacee
(Crangon, Upogebia, Idotheia), si alte organisme in
functie de abundenta si accesibilitatea lor
(Banarescu 1964, Cautis et al. 1957).

Larvele si puii se hranesc cu rotifere, miside,
gamaride, ostracode, chironomide, cladocere,
copepode si crustacee (Zaiteva 1953).

Pontic shad is a migratory marine species,
anadromous, which overwinter in large dispersed
shoals at quite considerable depths, and far from
the shore, opposite the coast of Ukraine, Romania
and Bulgaria (Banarescu 1964).

Breeding migration occurs from south to north
along the Black Sea coast of Bulgaria and
Romania to the Danube River mouths. In the past
reproductive shad migrate upriver up to 1000 km
(Teodorescu-Leonte et al. 1957), currently
reaching only to the Iron Gates Il hydropower
station dams (863.55 km). Migration starts in
spring (March) at a water temperature of 5-6°C or
even 3-7,5°C (Navodaru 1997) is maximum in
April at 9-13°C and extends until August at 22°C
(Pavlov 1953) or up to 26°C (Navodaru 1998).

Reproduction occurs in the Danube River, 180 km
upstream, with maximum intensity between Braila
and Calarasi, but also to the Iron Gates Il
(Teodorescu-Leonte et al. 1957). Sexual
maturation occurs at the age of 3 and 4 years old
when shads undertakes first reproduction
migration, but a small proportion mature at 2
years, and approximately 10-17% of shads
reproduce the second time (Pavlov 1953,
Viadimirov 1953, Teodorescu-Leonte et al. 1957
Navodaru 1997).

Larvae and fry are drifting by Danube water
current to the sea, sometimes entering and feeding
in flood plain lakes of Danube River until Autumn
(Bugai 1953, Cristea & Cristea 1958). Juveniles
and fry live and feed in the first year of life in
brackish water in front of the Danube River
mouths, afterwards they retiring offshore and deep
sea (Banarescu 1964, Zambriborshch Cin &
Nguen Tan 1973).

The shads food consists of 70-75% of adult fish
(Engraulis, Clupeonella, Sprattus) in the sea and
cyprinids in the Danube River, the rest being
shellfish (Crangon, Upogebia, Idotheia), and other
organisms according to their abundance and
availability (Banarescu 1964, Cautis et al. 1957).

Larvae feed on rotifers, mysids shrimps
gammarids, ostracods, chironomidae,
cladocerans, copepods and crustaceans (Zaiteva
1953).

Noi date privind studiul migratiei scrumbiei (Alosa immaculata Bennet 1835) si scurgerii larvelor in Dunare
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1.4. Arealul si statutul de conservare

1. 4. Areal and conservation status

Banarescu P. (1964), citeaza 5 subspecii de
scrumbie din care 3 in Marea Neagra (pontica in
vest, borysthenis si issatschenkovi in partea
nordica-centrala spre gura Niprului) si 2 in marea
Caspica ( kessleri si volgensis).

Ivanov L. & Beverton R.J.H. (1985), aminteste de
doua forme de scrumbie, una mare care migreaza
in Don si ierneaza in partea de est a M. Negre de
la Novorossiisk la Batumi si foarte pufin in lungul
coastei Crimeii si una mai mica care traieste in
partea de vest a M. Negre si intra pentru
reproducere in Dunare, iar la cea mai mare
extindere intra si in Nistru si Nipru.

Scrumbia de Dunare, din punct de vedere a starii
de conservare, este incadrata in:
> Lista rosie [IUCN ca Vulnerabila in categoria
VU B2ab(v) (Froese and Pauly 2014)
> Conventia de la Berna in Anexa lll (animale
europene protejate)
> Lista Rosie a RBDD in categoria "nt”
(nepericlitata), ca sub-endemit ce depaseste
granita Romaniei (e3) frecvent si abundent
(Otel et al. 2000)
» Lista Rosie a pestilor de apa dulce europeni
in categoria VU pentru Europa, EN pentru
EU 27, (Freyhof & Brook 2011).

Scrumbia de Dunéare este listatd Si protejatd de
urmatoarele reglementari UE si RO:

v Directiva habitate 92/43 EEC (actualizata
2007) in:

v" Anexa Il — specii de plante si animale de
interes comunitar a caror conservare
necesita desemnarea de arii speciale de
conservare (SCI)

v' Anexa V — specii de plante si animale a
caror recoltare din natura ar putea fi
subiectul masurilor de management

v OUG 57/2007, cu modificarile  si
completarile ulterioare (OUG 154/2008, L
49/2011) in:

v" Anexa 3 (echivalent Anexa Il din Directiva
habitate)

v" Anexa 5A (echivalent Anexa V din Directiva
habitate)

Scrumbia de Dunare (A. immaculata) are o mare
insemnatate ecologica si economicd in Dunare in
zona Deltei Dunarii si constituie obiectul de studiu
al lucrarii de fata, care isi propune sd aduca noi
date privind biologia scrumbiei de Dunare.

Banarescu P. (1964) cites five subspecies of shad
of which 3 in the Black Sea (pontic in west,
borysthenis and issatschenkovi in the north-central
towards mouth of the Dnieper River) and 2 in the
Caspian Sea (kessleri and  volgensis).
Ivanov L. & Beverton R.J.H. (1985), describe of
two forms of shads, one large migrating in Don
River and wintering in the east of Black Sea from
Novorossiisk to Batumi and very little in the
Crimean coast and a smaller living in the western
part of Black sea and enter for spawning into the
Danube River and at the largest expansion in the
Dniester and Dnieper rivers.

Shad, in terms of the conservation status is
classified in:

» IUCN Red List as Vulnerable VU category
B2ab (v) (Froese and Pauly 2014)

» Berne Convention in Annex Il (European
animals protected)

» Red List of Danube Delta Biosphere Reserve
as "nt" (not threatened), as sub-endemit
exceeding the border of Romania (e3)
frequent and abundant (Otel et al. 2000)

» Red List of European freshwater fish in
Europe category VU, EN for EU 27 (Freyhof
& Brook 2011).

Shad is listed and protected by the following
regulations UE and RO:

v' Habitats Directive 92/43 EEC (updated
2007) in:

v Annex Il - plant and animal species of
community interest whose conservation
requires the designation of special areas of
conservation (SCI);

v" Annex V - plant and animal species whose
harvest from the wild may be subject to
management measures;

v OUG 57/2007, as amended and
supplemented (OUG 154/2008, Law
49/2011) in:

v' Annex 3 (equivalent to Annex Il of the
Habitats Directive);

v' Annex 5A (equivalent Annex V of the
Habitats Directive).

Pontic or Danube Shad (A. immaculata) has a
great ecological and economic importance in the
Danube Delta area and is the subject of this paper,
which aims to bring new data on the biology of the
Danube shad.
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2.1. Evolutia migratiei

2.1. Migraton dynamics

Pentru a acoperi migratia scrumbiei in timp si
spatiu s-au extras esantioane din capturile
comerciale ale pescariilor de la gurile Dunarii Tn
perioada sezonului de migratie. Scrumbiile au fost
masurate cu un ihtiometru cu precizia de 1 mm
(lungimea totala=TL si standard=SL), cantarite cu
un cantar cu precizia de 1 g (TW), iar de la 50-100
indivizi s-au colectat cate 10-20 solzi din zona
situata intre linia laterala si dorsala pentru
determinarea varstei. Pentru fiecare individ a fost
apreciat gradul de maturare al gonadelor prin
observare directd dupa scara cu VI trepte
(Gheracopol & Selin 1966).

To cover shad migration time and space were
extracted samples of the commercial catch of
fisheries at the mouth of the Danube during
migration season. The shads were measured with
ihtiometer at a precision of 1 mm (total length = TL
and standard length =SL), weighed to an accuracy
of 1 g scale (TW), and from 50-100 individuals
were collected 10-20 scales from the body
between lateral line and dorsal fin for age
determination. For each individual was assessed
degree of maturation of the gonads by direct
observation by the VI scale steps (Gheracopol &
Selin 1966).

2.2. Structura demografica

2.2. Demographical structure

Determinarea varstei s-a facut prin citirea inelelor
anuale de crestere de pe solzi folosindu-se
microscopul binocular cu marire de 1x10
(Ciugunova 1959, Vibert & Lagler 1961,
Gheracopol & Selin 1966, Tesch 1968, Yilmaz &
Polat 2002).

Datele hidrometeorologice de nivel si temperatura
apei Dunarii la Tulcea au fost preluate de la
Administratia Fluviala a Dunarii de Jos care
inregistreaza aceste date zilnic in toate porturile
dunarene romanesti.

Datele privind statistica capturilor de scrumbie de
Dunare din zona Deltei Dunarii au fost preluate de
la administratorii acestei resurse, respectiv
Administratia Rezervatia Biosferei Delta Dunarii si
Agentia Nationald de Pescuit si Acvacultura.

Starea de ingrasare, bunastare sau factorul de
conditie (K), definita ca raportul dintre greutatea si
cubul lungimii pestelui (Nikolski 1962), a fost
propusa pentru prima data de Fulton T. (1902), Si
calculata dupa Ricker W.E. 1975):

K=(W/L%*100

in care: K=Coeficientul de fingrasare Fulton;
W=greutatea(masa) totala a corpului; L=lungimea
standard a corpului (masurata de la varful botului
la baza cozii).

Age determination was made by reading the
annual growth rings on scales using binocular
microscope with a magnification of 1x10
(Ciugunova 1959, Vibert & Lagler 1961,
Gheracopol & Selin 1966, Tesch 1968, Yilmaz &
Polat 2002).

Hydrometeorological data on level and water
temperature at Tulcea were taken from Danube
River Administration of the Lower Danube which
records such data daily in all Romanian Danube
ports.

Data on catch statistics for shad in the Danube
Delta have been taken from the administrators of
this resource, namely the Danube Delta Biosphere
Reserve Authority and National Agency for
Fisheries and Aquaculture.

Status of “well-being”, fattening, or condition factor
(K), defined as the ratio between the weight and
cube fish length (Nikolski 1962), was first
proposed by Fulton T. (1902), and calculated after
Ricker W.E. (1975):

K=(W/L%*100
where: K = coefficient of Fulton; W = weight of fish

body mass; L = standard length of fish body,
measured from the tip of the snout to the tail.
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2.3. Scurgerea larvelor

2.3. Shad larvae drifting

Studiul scurgerii larvelor de scrumbie a fost
efectuat prin esantionaj cu fileul ihtioplactonic
(Bongo net) (Fig.2) in stratul de la suprafata apei
(0-0,5 cm). Scurgerea in timp si spatiu a fost
studiata la ceatal Chilia (amonte de ceatal in
Dunare - Mm 44 si aval de ceatal, pe bratele Chilia
- km 115 si Tulcea - Mm 42,5) si la gurile de
varsare ale Dunarii (Sfantu Gheorghe, Sulina si
Periprava), conform metodei descrise de
Navodaru I. (2001).

Fileul ihtioplanctonic (Bongo net) a fost tractat in
contra curentului apei cu o salupa de 140 CP pe
durata de 5 minute pe statie. Pentru determinarea
volumului de apa filtrat s-a utilizat un fluometru
mecanic tip 2030 (***1983) (Fig 3).

Cu fluometrul se calculeaza distanta, viteza de
traulare si volumul filtrat, inregistrandu-se timpul de
traulare si numarul de rotatii de pe contor. Redam
mai jos parametrii si formulele de calcul care se
pot determina cu ajutorul fluometrului:

DISTANTA: L= [(N2 — N1)/ 999999]*K

Unde L =distanta in metri
N1 = numarul de rotatii citit pe contor la
inceputul traularii,
N2 = numarul de rotatii citit pe contor la
sfarsitul traularii,
K = constanta de rotor = 26873;
VITEZA: V=L*100/T
Unde V = viteza in cm/sec,
L = distanta in metri,
T= timpul Tn secunde;

Study shad larvae drifting was performed by
sampling with ichthyoplankton net (Bongo net)
(Fig.2) in water surface layer (0-0.5 cm). The
drifting in time and space has been studied at
Ceatal Chilia (upstream of Ceatal — Mm 44 and
downstream of Ceatal on Tulcea branch — Mm
42.5 and Chilia branch — km 115) and the mouth of
the Danube River (St. George, Sulina and
Periprava localities), as described by Navodaru 1.
(2001).

Ichthioplanktonic net (Bongo net) was towed in the
water with a 140 Hp boat against the current
through 5 minutes per station. To determine the
volume of water filtered, we used a mechanical
type flowmeter 2030 (***, 1983) (Fig 3).

With flowmeters it can calculate distance, speed
and volume filtered haul, haul recording time and
number of revolutions of the counter.

Below are presented the parameters and formulas
which can be determined using flow meters:

DISTANCE: L =[(N2 - N1)/999999] * K

Where L = distance in meters

N1 = number of turns on the meter reading
at the beginning hauling,

N2 = number of turns on the meter reading
at the end hauling,

K = rotor constant = 26 873;
SPEED: V=L*100/T
Where V = velocity in cm / sec,
L = distance in meters
T = time in seconds;

d=0.5m

Flowrnetru

1.35m

Fig. 2 Schema si dimensiunile fileului ihtioplanctonic (Bongo net)
Schematic and dimensions ichthioplanktonic net (Bongo net)

Sampling with Bongo net
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VOLUMUL FILTRAT:
VF= [(r * D})/4]*L
sau
VF = 0,0053 * (N2 — N1)

Larvele de scrumbie au fost numarate si masurate
cu sublerul, cu precizia de 0,1 mm. Abundenta
relativa a scurgerii larvelor de scrumbie a fost
standardizate la nr. de indivizi pe 100 m® de apa
filtrat.

Estimarea studiului de dezvoltare a larvelor de
scrumbie s-a facut dupa scara stabilita de
Vladimirov V.l. (1953).

Larvele de scrumbie se deosebesc foarte usor de
alevinii altor specii, fiind lungi, filiforme gi
translucide (Fig 4).

Pentru studiul distributiei scrumbiei la Ceatalul
Chilia pe cele doua brate (Chilia si Tulcea), pe
sectiunea de Dunare amonte de ceatal Chilia s-a
esantionat Tn 3 statii (spre malul drept, centru si
spre malul stang), iar bratele Tulcea respectiv
Chilia, cu cate o statie pe diagonala (Fig. 5),
totodatd tot in diagonalda s-au esantionat gurile
bratelor (Sf. Gheorghe, Sulina si Chilia in apropiere
de bratul Bastroe).

Intervalul de timp dintre esantionarea statiilor din
Dunare si apoi a bratelor la Ceatal Chilia, a fost de
90 minute, iar unde a fost cazul timpul necesar de
deplasare a salupei intre statii, asumand ipoteza
colectarii aceluiasi flux de larve care se scurg pe
fluviu pentru cele 5 statii din apropierea ceatalului
Chilia. Statiile de la gurile de varsare au fost
realizate Tn aceeasi zi dar la ore diferite.

VOLUME FILTER:
VF=[(n*D?)/4]*L
or
VF = 0.0053 * (N2 - N1)

Shad larvae were counted and measured with
calipers, accurate to 0.1 mm. The relative
abundance of shad larvae drifting was
standardized at no. individuals per 100 m? of water
filtered.

Estimation of shad larvae development stage was
done after the scale described by Vladimirov
V.1.(1953).

Shad larvae differ very easy to larvae or fry of
other species, being the long, threadlike,
translucent (Fig. 4).

To study the distribution of shad larvae at Ceatal
Chilia and in the two arms (Chila and Tulcea
braches), the section of Danube River upstream of
Ceatal was sampled in three stations (towards the
right bank, in the middle and towards left bank)
and Chilia and Tulcea arms, with each station
diagonally (Fig. 5), while all mouths arms (St.
George, Sulina and Chilia arm near Bastroe canal)
were sampled diagonally.

The time between sampling stations in the Danube
River and then of splitting arms (Tulcea and Chilia)
after Ceatal Chilia, was about 90 minutes and it
was the case of boat travel time required between
stations, assuming hypothesis the same flow
larvae collection which escapes the river for the 5
stations near Ceatalul Chilia. Stations at the mouth
were made on the same day but at different times.

UKRAINE

| Mal sting / Left bank |
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Br. Chilia )

I
- Dunire/ Danube R e i
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RS (| Ceatal Chilia
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Fig. 4 Masuratori de larve
Shad larvae measurements

Fig. 5 Amplasarea statiilor de esantionare pe Dunare la Ceatal Chilia si Bratele Tulcea si
Chilia (sagetile mici indica statiile si sensul traularii)
Location of sampling stations on the Danube River at Ceatal Chilia and arms of Tulcea
and Chilia after river splitting (small arrows indicate stations and sense of hauling)
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Parametrul cel mai important pentru a estima
abundenta relativa a alevinilor de scrumbie este
"volumul de apa filtrat”, care se poate calcula si nu
este influentat de viteza apei si a navei, ingloband
acesti doi vectori.

Most important parameter to estimate the relative
abundance of juvenile shad is "filtered water
volume", which can be calculated and it is
unaffected by water velocity and the ship's speed,
encompassing these two vectors.
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3.1. Evolutia migratiei

3.1. Migraton dynamics

Migratia scrumbiei Tn anul 2014 a fost una atipica
din punct de vedere al declansarii si desfasurarii
sub influenta oscilatorie a factorilor de mediu (Fig.
6).

Astfel scrumbia a inceput sa apara la gurile Dunarii
in carduri razlete in luna ianuarie cand temperatura
apei Dunarii a fost intre 3-5,5°C, pescéria de la
Sulina Tnregistrand primele capturi.

La Tinceputul lunii februarie, temperatura apei
scade la cca 1,5°C, migratia fiind stopata si se reia
iar in luna martie cand temperatura creste de la
5°C la 12°C, este maxima in luna aprilie cand
temperatura apei creste de la 12 la 15°C si se
termind in luna mai, cand nivelul apei Dunarii
scade de la 200 la 150 cm mira Tulcea.

Tn luna iunie, pe trendul cresterii din nou al nivelului
Dunarii de la 150 la 300 cm mira Tulcea au loc
migratii de carduri razlete de scrumbie, nsa
interesul pescariilor pentru captura, influentat de
cererea scazuta a pietei, este redus.

Captura zilnica de la gurile Dunarii urmeaza in
general modelul unei curbe in forma de clopot,
respectiv declansarea la sfarsitul lui februarie,
intensitatea maxima in aprilie si sfarsitul migratiei
in luna mai.

Captura din anul 2014 din zona Rezervatiei
Biosferei Delta Dunarii (RBDD) a fost una extrem
de redusd, probabil marimea populatiei se afla la
minimul ciclului de 10-11 ani.

Desi factorii hidrometeorologici pot influenta
desfasurarea spatio-temporala a intensitatii
migratiei scrumbiei, abundenta migratiei este data
de marimea stocului de reproducatori (Navodaru
1993).

Migratiile au o semnificatie adaptativa, asigurand
conditii favorabile pentru existenta si reproducerea
speciilor si constituie o veriga a ciclului vital, legata
de verigile precedente si cele urmatoare (Nikolski
1962).

inceputul migratiei de reproducere este legat de
atingerea unui anumit stadiu de maturare a
produselor sexuale si de manifestarea unor
activitati hormonale, care modifica reactia pestilor
la factorii externi (temperatura, curent de apa
dulce), ce constituie stimuli de declangare si
orientare a migratiei.

Shad migration in 2014 was an atypical one in
terms of starting and evolution under the influence
of fluctuating environmental factors (Fig. 6).

Thus shads began to appear in scattered shoals at
the mouth of the Danube River in January when
the water temperature was between 3-5.5°C,
Sulina fishery recording first fisherman catches.

In early February, the water temperature drop at
about 1.5°C, migration is stopped and resume in
March when the temperature increases from 5 °C
to 12 °C, migration was the maximum in April when
the water temperature increase from 12 °C to 15
°C and ends May, when the Danube water level
drops from 200 to 150 cm at Tulcea station.

In June, on the growth trend of Danube level from
150 cm to 300 cm at Tulcea station it occur
scattered migratory shads, but interests of capture
fisheries, influenced by low demand market, is
reduced.

Daily catch from the mouth of the Danube River
follow the model of the bell curve, starting on the
end of February, reaching the maximum intensity
in April and the end of migration in May.

The catch in 2014 in the Danube Delta Biosphere
Reserve (DDBR) area was extremely low,
population size is probably the minimum of 10-11
years cycle.

Although  hydro-meteorological factors can
influence the run of space-time intensity shad
migration, migration is given by the abundance of
spawning stock size (Navodaru 1993).

Migrations have an adaptive significance,
providing favorable conditions for the existence
and reproduction of the species and are a vital link
in the life cycle, related to previous and next links
(Nikolski 1962).

The beginning of reproductive migration is linked
to reaching a certain stage of sexual maturation
products and the occurrence of hormonal activity
that changes the reaction of fish to external factors
(temperature, freshwater current) representing
stimuli of trigger migration and orientation.
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Modificarile fiziologice creeaza o sensibilitate
deosebita care determina pestii s reactioneze la
diferente de salinitate de 0,02%, schimbari de
temperatura de 0,03°C iar luminozitatea apei
creeaza un fototropism pozitiv sau negativ
(Niculescu-Duvaz 1959).

Desfasurarea spatio-temporala a migratiei depinde
de factorii hidrometeorologici: nivelul, temperatura
si turbiditatea apei de la gurile Dunarii si Dunarea
inferioara (Pavlov 1953, Busnita 1959, Navodaru
et al.1995).

n general, intrarea scrumbiilor in Dunére si implicit
desfasurarea migratiei este influentata de evolutia
nivelului si temperaturii apei Dunarii, mai ales la
gurile de varsare (Navodaru 1997).

Anul 2014 este un an hidrologic cu mai multe
varfuri de inundatie in februarie, iunie, august,
octombrie Si noiembrie.

Cresterea temperaturii a fost in general uniforma
fara raciri (exceptand sfarsitul lui ianuarie inceputul
lui februarie, dar fara diferente mari de
temperatura) sau incalziri bruste (putem observa
ceva diferente la sfarsitul lui martie inceputul lui
aprilie).

n general, putem afirma cé oscilatia temperaturii la
inceputul migratiei asociatéd cu o dinamica dintr-o
extrema in alta a nivelului Dunarii, pe fondul unui
stoc scazut de reproducétori, a dus la variatii mari
ale intensitati migratiei asociate cu abundente
mici, respectiv a capturii scazute a scrumbiei de
Dunare in anul 2014.

Pentru prohibitia pe sectorul de Dunare | (Marea
Neagra-Ceatal Chilia) de 10 zile (18-27 aprilie),
temperatura si nivelul Dunarii si-au mentinut
tendinta crescatoare, favorabila migratiei, insa din
tendinta capturilor in scadere se presupune ca pe
primul sector si in continuare si pe celelalte doua
sectoare de prohibitie s-a protejat un numar scazut
de scrumbii.

Physiological changes create a special sensitivity
that causes the fish to react to differences in
salinity of 0.02%, 0,03°C temperature changes and
water brightness creates a positive or negative
phototropism (Niculescu-Duvaz 1959).

Evolution of space-time migration depends on the
hydro-meteorological factors: level, temperature
and turbidity of water at the mouth of the Danube
River and Lower Danube River (Pavlov 1953
Busnita 1959, Navodaru et al.1995).

In general, the entry of shads into the Danube and
thus migration run is influenced by the evolution of
the Danube River water level and temperature,
especially at the river mouth (Navodaru 1997).

Year 2014 is a multi-year hydrological flood peaks
in February, June, August, October and
November.

The increase of water temperature was largely
uniform without cooling, except late January early
February, but no large temperature differences or
sudden warming (we see some differences in late
March early April.

In general we can say that the temperature
oscillation at the beginning of run associated with a
dynamic from one extreme to another of Danube
River level, and a low stock of breeders, resulted
in large variations of intensity run associated with
low abundance, respectively poor catch of the
Pontic shad.

In the 10 days (April 18 to 27) prohibition period on
Danube River sector | (Black Sea-Ceatal Chilia),
the temperature and the Danube level maintained
upward trend, favourable for migration, but the
trend of declining catches, supposedly the first
sector and still the other two sectors of prohibition
it was protect a small number of shads.

Noi date privind studiul migratiei scrumbiei (Alosa immaculata Bennet 1835) si scurgerii larvelor in Dunare
(New data on pontic shad (Alosa immaculata Bennet 1835) migration and drifting larvae towards Black Sea)
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Oricum, acest fenomen negativ a fost compensat
de reluarea migratiei in carduri razlete in perioada
de vara, in care pescuitul a fost foarte
scazut/nemotivant, dovada ca numarul cel mai
mare de larve de scrumbie a fost colectat in luna
iulie (date analizate in capitolele urmatoare ale
articolului).

Reproducerea masiva a scrumbiei are loc la
sfarsitul lunii mai si Tnceputul Ilui iunie, cand
temperatura apei Dunarii atinge 18-21 °C si viteza
apei de 0,9-1,5 m/s (Kolarov 1991). Intr-o migratie
de reproducere, scrumbiile din Marea Neagra care
migreaza in Don, depun trei portii de icre in
aproximativ 45 zile (Moghilchenko 1980).

Desfasurarea in timp a migratiei scrumbiei, bazata
pe statistica capturilor, are un model sinusoidal cu
startul migratiei n luna martie, maxima in luna
aprilie si sfarsitul in luna iulie, cantitati mici fiind
capturate si in ianuarie-februarie sau in septembrie
- octombrie mai ales in zona din Marea Neagra din
fata gurilor Dunarii (Fig. 7).

Schimbarea comportamentului pescariei scrumbiei,
care dupa 1990 este mai mult orientat spre
cerintele pietei, a condus la o tendintd de pescuit a
scrumbiei pe parcursul Tntregului an prin extensia
pescuitului in Marea Neagra mai ales in perioada
in care scrumbia nu migreaza.

However, this negative phenomenon was
compensate by the resumption of migration in
scattered shoals in the summer, when fishing was
very low / unmotivated, proof that the highest
number of shad larvae were collected in July (data
analyzed in the following sections of the article).

The massive reproduction of shad takes place in
late May and early June, when the water
temperature reaches 18-21 °C and Danube water
velocity is 0.9-1.5 m / s (Kolarov 1991). In a one
reproductive migration, the Pontic shad migrating
in Don River, release three of eggs portions in
about 45 days (Moghilchenko 1980).

The timing of the shad migration, based on catch
statistics, has a sinusoidal model with migration
started in March, reach maximum in April and late
in July, small amounts being captured in January-
February or September-October especially in the
area of the Black Sea in front of the mouth of the
Danube River discharge (Fig. 7).

Behavior change of shad fishery, which since 1990
is more oriented towards market requirements,
conducted to a tendency for shad fishing
throughout the year by the Black Sea fishing
extension especially during the shad do not
migrate.

I —————————
Noi date privind studiul migratiei scrumbiei (Alosa immaculata Bennet 1835) si scurgerii larvelor in Dunare

(New data on pontic shad (Alosa immaculata Bennet 1835) migration and drifting larvae towards Black Sea)

pag. 18 din 44

Editura Centrul de Informare Tehnologica Delta Dundrii - Tulcea, Romania




DELTAICA 2014 Nr. 3

ISSN 2286 - 0789 doi: 10.14590/DDI02.D03
350 30
- 25
300
- 20
250 3
E | 158 & x
T a2 2
2% 200 E & ¢
3 0 2 23
= i ®
(&)
150 {1
100 N| T m"'nl T T T T T

Do Wb Al WD WX A WM W

N N '\ '\ N N N ’\ ’\
qS’q?mémf@:ﬁé@mm *\\
&\\0 @‘b ,é\(b \&\ ﬁ\(b \&{b \x\ R‘Q V‘Q Y’Q ‘,'_Q NLQ ?9 D WO
NN '\ SARN ‘1« ’1{«0 %ﬁ\\@@\"-’x&‘

‘ mmNivel / Level (cm) —Temp./ Temp. (°C) —Captura / Catch (kg x 100) ‘

Fig. 6 Evolutia capturii zilnice de la gura bratului Sf. Gheorghe asociata cu nivelului si temperaturii apei Dunérii la statia Tulcea in
perioada migratiei scrumbiei de Dunari din anul 2014.

Evolution of the daily catch at the mouth of Sf. Gheorghe branch associated with the Danube water level and temperature at Tulcea
station in the Danube shad migration period in 2014.
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Fig. 7 Desfasurarea migratiei scrumbiei reflectata de captura pescariilor de la gura bratului Sf. Gherghe pe o perioada de 5 ani
(2009-2012 and 2014)

Evolution of the shad migration reflected by the capture of the fisheries at the mouth of Sf. Gheorghe over a period of 5 years
(2009-2012 and 2014)

Noi date privind studiul migratiei scrumbiei (Alosa immaculata Bennet 1835) si scurgerii larvelor in Dunare
(New data on pontic shad (Alosa immaculata Bennet 1835) migration and drifting larvae towards Black Sea) pag. 19 din 44

Editura Centrul de Informare Tehnologica Delta Dundrii - Tulcea, Romania



DELTAICA
ISSN 2286 - 0789

Nr. 3
doi: 10.14590/DDI02.D03

3.2. DEMOGRAFIA REPRODUCATORILOR MIGRATORI
DEMOGRAPHY OF SPAWNING MIGRANTS

3.2.1. Structura pe varste

3.2.1. Age structure

Stocul de reproducatori migratori din anul 2014 a
fost alcatuit din 3 generatii, respectiv 3-5 ani.

Stocul a fost dominat de generatiile de 4 si 3 ani,
pe langa aceste generatii, au mai migrat si putine
exemplare de 5 ani (Fig. 8)

In general, scrumbiile migratoare sunt formate din
generatiile de 3 si 4 ani la care se adauga un
numar mic de scurmbii de 2 ani si 5 ani (Fig. 9).

Migratory spawning stock in 2014 consisted of 3
generations, respectively 3-5 years old.

The stock was dominated by generations 4 and 3
years old, in addition to these generations have
migrated few specimens of 5 years old (Fig. 8)

In general, migratory shads consist of generations
3 to 4 years old plus a small number of shads for 2
years and 5 years old (Fig. 9).

Fig. 8 Structura pe varste a scrumbiilor din migratia 2014
Age structure of the shads in 2014 migration
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Fig. 9 Evolutia structurii varstelor scrumbiilor migratoare in perioada 2009-2014
The evolution of age structure of migrating shads in 2009-2014 years period
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3.2.2. Structura pe sexe

3.2.2. Sex structure

Raportul sexelor, pentru migratia 2014 a fost
subunitar, exprimdnd o dominare a femelelor
(M/F=0,55) (Fig. 10).

Structura varstelor si sexelor a fost influentata de
momentul esantionarii, cunoscand faptul ca la
fnceputul migratiei domina exemplarele tinere i
masculii, in perioada migratiei maxima, raportul
sexelor si varstelor este echilibrat, iar la sfarsitul
migratiei domina exemplarele in varsta cu
preponderentd femelele, esantionarea din 2014 a
fost facuta dupa intensitatea maxima a migratiei in
perioada de scadere spre sfarsitul migratiei
(Navodaru 1998b).

Gender ratio for 2014 was below 1, expressing
dominance of females (M / F = 0.55) (Fig. 10).

Age and gender structure was influenced by
sampling time, knowing that in the early migration
dominate youngers and males, in maximum
migration, the age and gender ratio is equilibrated,
and at the end of migration dominates mainly
females aged specimens, sampling in 2014 was
made after the maximum intensity of migration,
during the late fall of migration (Navodaru 1998b).

Fig. 10 Structura pe sexe pentru scrumbiile migratoare in anul 2014
The sex structure for migratory shads in 2014
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Fig. 11 Evolutia structurii sexelor pentru scrumbiile migratoare in perioada 2009-2014
The evolution of sex structure for migratory shads in 2009-2014 years period
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Structura sexelor poate varia in functie de perioada
de migratie, fiind dominata de masculi la inceputul
migratiei, fiind echilibrata la intensitatea maxima a
migratiei si balansand spre dominanta femelelor la
sfarsitul migratiei (Navodaru 1997), estimarea
bazatd pe esantioane din ultimii 6 ani de migratie
releva o medie de cca 60% femele si 40% masculi
(Fig. 11).

Gender structure may vary depending on the
migration period, dominated by males at the start
of migration, being balanced at peak migration and
balancing to end the dominance of female
migration (Navodaru 1997), estimates, based on
samples from the last 6 years, reveals an average
of about 60% femeles and 40% males of migrating
Pontic shad (Fig. 11).
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3.2.3. Structura pe dimensiuni

3.2.3. Dimension structure

Migratia din 2014 a fost formata din scrumbii cu
dimensiuni intre:

v’ 25,3-35,7 cm lungime si 163-422 g masa,
respective

v' 31,1 cm lungime medie si 289 g/ex masa
medie a corpului (Tab.1).

Structura dimensiunilor scrumbiilor din migratia
2014 se incadreaza in structura dimensiunilor
ultimilor 6 migratii (2009-2014), respectiv 31,2 cm
lungime medie si 282 g masa medie individuala
(Tab.2).

Relatia lungime (TW) - masa (TL) este functie
exponentiald de tipul y=ax®, demonstrand o
crestere alometricd a scrumbiei de Dunére (Fig.
12)

Migration in 2014 consisted of shads between:

v’ 25.3t0 35.7 cm long in size and 163-422 g
weight,

respectively

v' 31.1 cm average body length and 289 g /
ex average mass of the body (Tab.1).

Structure size of shads from 2014 migration is in
range of the last 6 structure dimensions migration
(2009-2014), respectively 31.2 cm long and 282 g
average weight for individual (Tab.2).

Length (TL) — weight(TW) relationship is the
exponential function of the type y = ax’
demonstrating allometric growth of the Pontic
shad (Fig- 12)

Tabel 1 Structura pe varste si dimensiuni pentru scrumbiile din migratia 2014
Structure of the ages and sizes of shad for migration 2014

Varsta Indivizi Lungime totala (cm) Masa totala (g)
age Total length - TL Total weight - TW
ani (years) nr.(no.) limite medie limite medie
3 45 25,3-31,9 28,2 163-289 226
4 49 30,4-35,0 32,7 282-397 339
5 4 33,2-35,7 34,5 382-442 412
TOTAL 98 25,3-35,7 31,1 163-442 289

Tabel 2 Structura pe varste si dimensiuni a scrumbiilor pentru migratiile 2009- 2014
Structure of age and dimensions of shads for migrations 2009- 2014

Varsta Indivizi Lungime totala (cm) Masa tqtalé (9)
age Total length - TL Total weight - TW
ani (years) nr.(no.) limite Medie limite Medie
(average) (average)
2 2 23,2-24,5 239 120-129 125
3 578 2,5-37,8 30.2 134-495 253
4 343 29,9-35,7 32.3 215-441 321
5 31 33,2-39,2 35.2 303-522 417
fara varsta 455 25,2-36,5 31.3 153-439 280
TOTAL 1409 23,2-39,2 31.2 120-522 282

Noi date privind studiul migratiei scrumbiei (Alosa immaculata Bennet 1835) si scurgerii larvelor in Dunare
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FiQ. 12 Relatia lungime (TL) - masa (TW) pentru scrumbia de Dunare din migratiile 2009-2014
Length — weight relationship of shads for migrations 2009 - 2014

3.2.4. Relatii lungime — masa & masa-varsta 3.2.4. Lenght-age & weight-age relationship

Increase of shads length and weight fits a linear

Cresterea lungimii si masei scrumbiilor are loc A
equation type:

dupa o ecuatie liniara de tipul:

y=bx+a y =bx +a

Ecuatie studiatd pentru 6 ani de migratie, respectiv Equation studied for six years of migration,
2009-2014 pe un numar de 954 de scrumbii carora | | respectively from 2009 to 2014 on a total of 954
li s-a determinat varsta prin citirea inelelor anuale shads which age was determined by reading the

de crestere inregistrate pe solzi (Fig. 13). registered annual growth rings imprinted on the
scales (Fig. 13).
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Fig. 13 Reldtiile lungime-varsta si masa-varsta pentru scrumbiile migratoare in Dunare in perioada 2009-2014
Length-age and weight-age relationships of migratory shads from 2009-2014 years period
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3.2.5. Starea de ingrasare a reproducatorilor

3.

2.5. Fattening status of migratory shads

Coeficientul Fulton=TW*100/SL"3
Scrumbiile care au migrat in 2014 au avut:
v’ gradul de ingrasare mediu de 1,38

Acesta a fost foarte apropiat de media anilor 1988-
2004, de 1,42.

Starea de ingrasare a scrumbiilor creste liniar cu
varsta pentru valorile medii ale coeficientului Fulton
(Fig. 14).

Pe termen lung, starea de ingrasare estimata prin
coeficientul Fulton, pentru migratile 1988-2014, a
variat intre 1,2 si 1,6 cu o medie pentru 27 de ani
de migratie de 1,42 (Fig. 15).

Starea de fingrdsare a scrumbiilor depinde de
factorii dependenti de densitate si in special de
compettia la hrana in Marea Neagra.

Valorile coeficientului Fulton = 1 exprima o stare de
conditie foarte buna a populatilor de pesti.

Coeficientul Fulton pentru scrumbii scade odata cu
migratia in Dunare si reproducerii, datorita pierderii
de masa ca urmare a energiei consumate pentru
migratie si depunerii pontelor (Navodaru 1997).

Coefficient Fulton=TW*100/SL"3
The migrating shads in year 2014 had:

v/ an average degree of fattening equal with
1.38
The value was very close to the average of the
years 1988 to 2004, which was 1.42.

Fattening status of the shads increases linearly
with age mean values of the coefficient Fulton
(Fig. 14).

In the long term, the state of fattening estimated
by Fulton coefficient for migrations 1988-2014
ranged between 1.2 and 1.6 with an average of
1.42 for 27 years of migration (Fig. 15).

Status of shads fattening depends on density
dependent factors and especially the food
competition in the Black Sea.

Fulton coefficient values = 1 expresses a very
good state of condition of the population / "well
beings”.

Fulton coefficient decreases with shad upstream
river migration and reproduction, due to the loss
of mass by energy consumption due to migration
and eggs release (Navodaru 1997).
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Fig. 14 Cresterea starii de ingrasare cu varsta scrumbiilor migratoare in anul 2014 (coeficientului Fulton)
Increasing of age fattening state of migratory shads in year 2014 (Fulton coefficient)
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Fig. 15 Evolutia starii de ingrasare a scrumbiilor migratoare din ultimii 27 de ani (1988-2014)
Evolution of the fattening status of migratory shads for last 27 years (1988-2014)
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3.3. SCURGEREA LARVELOR DE SCRUMBIE
SHAD LARVAE DRIFTING

3.3.1. Abundenta relativa 3.3.1. Relative abundance
Din datele studiilor din 2014 se poate afirma ca From the 2014 survey data we can say that
succesul reproducerii scrumbiei in anul 2014 a fost reproductive success of the shad in 2014 was low
scazut in luna mai, a crescut in iunie si a fost in May, raised in June, but significantly increased
maxim n luna iulie, atingdnd o medie de 92 larve in July, amounting 92 larva shad / 100 cubic
scrumbie / 100 metri cubi de apa filtratd a Dunarii meter of filtered Danube water as average (Fig.
in zona deltei (Fig. 16). 16).
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Fig. 16 Evolutia in timp, dupa medii lunare si anuale, a abundentei scurgerii larvelor de scrumbie in Dunare si delta in anul 2014
Average month and year evolution of shad larva drifting in Danube River in delta zone in year 2014
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3.3.2. Stadiile de dezvoltare ale larvelor

3.3.2. Stages of larvae development

in ceea ce priveste lungimile larvelor de scrumbie,
masurate cu sublerul, ele variaza intre 5-22,5 mm,
marea majoritate a larvelor regasindu-se in clasa
de lungime de 12-14 mm (Fig.17).

Din punct de vedere al stadiului de dezvoltare,
larvele de scrumbie sunt dominate de stadiul IV,
respectiv stadiul de larva, dupa scara |lui
Vladimirov (1953), cu putine exemplare in stadiul |
(pre-larva) si stadiul V (post-larva sau juvenili) (Fig.
18).

Regarding shad larvae lengths measured with
calipers, they vary between 5-22.5 mm, the
majority of larvae being found in class length 12-
14 mm (Fig. 17).

From the point of view of the stage of
development, the larvae of shads are dominated
by the stage IV larval stage, after the scale of
Vladimirov V.. (1953), with few exemplars in
stage | (pre-larvae) and stage V (post-larvae or
juvenile) (Fig. 18).
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Fig. 17 Structura pe clasele de lungimi ale larvelor de scrumbie in anul 2014
Structure of the length classes of shad larvae drifting in year 2014
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Fig. 18 Structura stadiului de dezvoltare ale larvelor de scrumbie in anul 2014
Structure development stages of shad larvae in year 2014
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3.3.3. Indexul Abundentei Larvelor (IAL)

3.3.3. Larval Abundance Index (LAI)

Daca asimilam abundenta relativa exprimata in
Captura pe Unitate de Efort de Pescuit (CPUE) cu
un Index al Abundentei Larvelor (IAL), respectiv
,numar larve de scrumbie per 100 m® de apa
filtrata” (larve/100 m?®) se poate analiza tendinta n
timp a succesului reproducerii scrumbiei.

If assimilate relative abundance expressed in
Catch per Unit Effort (CPUE) of a Larvae
Abundance Index (LAI), or "number of shad larvae
per 100 cubic meters of filtered water" (larvae /100
m?) it can analyze the trend in time shad spawning
success.
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Fig. 19 Evolutia Indexului Abundentei Larvelor (IAL) exprimat in Captura pe Unitate de Efort (CPUE)
Evolution of Larvae Abundance Index (IAL) expressed in Catch per Unit Effort (CPUE)
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Fig. 20 Relatia dintre indexul scurgeri larvelor (IAL) si captura peste 3 ani
Relationship between Larval Abundance Index (LAI) and capture over 3 years
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De mentionat e faptul ca IAL este diferit de Indexul
Abundentei Juvenililor (JAI), care analizeaza
juvenilii (varsta 0+) si care ar oferi o informatie
orientativa asupra marimii viitoarelor stocuri
migratoare de scrumbie.

Din analiza a 8 ani de scurgere a larvelor de
scrumbie se poate afirma ca IAL mediu anual
variaza intre limite foarte largi (2 - 1252 larve/100
m3), iar reproducerea din 2014, cu un IAL mediu de
92 larve /100m°, a fost la un nivel obisnuit, cu
exceptia anului 1997, din punct de vedere al
succesului reproducerii din seria de date analizate
(Fig. 19).

Desi IAL oferd o informatie valoroasd asupra
succesului reproducerii scrumbiei de Dunare, nu
existd o corelatie intre IAL si captura de peste 3
ani cand aceste larve se intorc ca adulti pentru
migratia de reproducere, ceea ce ne face sa nu
putem utiliza acest index Tn prognoza capturilor
(Fig. 20).

n timp, larvele s-au colectat in numar mai mare in
luna mai, luna ce reprezinta maximul scurgerii
larvelor, insa in anul 2014 scurgerea larvelor a fost
maxima in luna iulie .

Mention is that LAl is different from Juvenile
Abundance Index (JAI), which analyzes juveniles
(age 0+) and which would provide indicative
information on the size of future migratory stocks
of shads.

The analysis of the eith years of larvae drifting
shows that the average annual LAl vary within
wide limits (2-1,252 larvae /100 m3) and
reproduction in 2014, with an average of 92
larvae/100 m*® was ranked in line with regular
reproductive success, except 1997, of the
analyzed data series (Fig. 19).

Although LAl provides valuable information on the
Danube shad spawning success, there is no
correlation between LAl and capture over 3 years
when these larvae are returning as adults for
breeding migration, consequently it cannot use this
index to forecast the catches (Fig. 20).

While in the previous migration the larvae were
collected in greater numbers in May, which is the
month of maximum larvae drifting, by the
exception in the 2014 larvae drifting was highest in
July.

Noi date privind studiul migratiei scrumbiei (Alosa immaculata Bennet 1835) si scurgerii larvelor in Dunare
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3.3.4. Scurgerea larvelor pe bratele deltei

3.3.4. Shad larvae drifting on delta’s branches

In general scurgerea larvelor inainte de Ceatalul
Chiliei se face preponderent spre malul drept
Romaénesc si mijlocul Dunarii si mai putin abundent
spre malul stang Ucrainean (Navodaru 2001).

Modelul scurgerii hidrodinamice a Dunarii, pe
sectorul din zona ceatalului Chilia determina
modelul distributiei larvelor la Ceatalul Chiliei.
Astfel, corelat cu forma senalului si traiectoria
albiei, se observa plutirea larvelor cu predilectie
acolo unde adancimea este mai mare si curentul
mai puternic, deoarece viteza apei creste de la
maluri spre mijlocul curentului (Constantinescu et
al.1956).

Explicatia repartitiei larvelor la Ceatal Chilia, s-ar
datora configuratiei albiei fluviului amonte de
Ceatalul Chiliei, cu o curba usoara spre stanga,
malul din exteriorul curbei fiind cel roménesc.
Apele de suprafata impreuna cu larvele s-ar putea
sa fie Impinse spre exteriorul curbei, si deci spre
bratul Tulcea.

Studii de hidrodinamica demonstreaza ca pe
sectiunile din curbe are loc o impingere a apei spre
exteriorul curbei, cu crearea unei pante a nivelului
apei in sectiune dinspre exteriorul curbei spre
interior, care se datoreaza acceleratiei lui Coriolis
(cu efect de deplasare spre dreapta a raurilor din
emisfera nordica) si acceleratiei centrifuge care
apare in curbe (Rauta et al. 1992).

De asemenea, vitezele apei cresc mai lent dinspre
malul din interiorul curbei si mai repede dinspre
malul exterior al curbei (Constantinescu et al.
1956).

Scurgerea unei cantita{i mai mare de larve pe br.
Tulcea ar putea fi una din explicatiile obtinerii de
capturi mai mari de scrumbie pe braful Sf.
Gheorghe fata de cele de pe bratul Chilia.

Modelul scurgerii larvelor de scrumbie Tn anul 2014
in sectiunea de Dunare amonte de Ceatal Chilia cu
abundenta larvelor mai mare spre malul Romanesc
confirma cercetarile anterioare (Navodaru 2001)
(Fig. 21).

Overall larvae drifting before Ceatal Chilia
(spliting point of the river into two branches)
occurs on Romanian right bank mainly and to
middle Danube and less abundant on the
Ukrainian left bank (Navodaru 2001).

Hydrodynamic model flow of the Danube, on the
Ceatal Chilia area determines the distribution
pattern of larvae at Ceatal Chilia. This correlated
with the shape and trajectory of river bed is
observed floating larvae with predilection where
the depth is greater and stronger current,
because water velocity increases from the banks
to the middle stream (Constantinescu et
al.1956).

Explanation distribution of the larvae at Ceatal
Chilia would be the configuration of riverbed
upstream Ceatal, with a slight curve to the left,
Romanian bank being the outside of the curve.
Surface water include the larvae floating it may be
pushed to the outside of the curve, and hence to
Tulcea branch.

Hydrodynamic studies demonstrate that in the
sections of the curve, there is a push of the water
to the outside of the curve, creating in a water
table a slope incline from inside towards the
outside of the curve, which is due to the Coriolis
acceleration (by the effect of displacement to the
right of the rivers in the northern hemisphere) and
the centrifugal acceleration curve appears (Rauta
et al. 1992).

Also, the water velocities grow slower from the
bank of the inside of the curve and faster from the
outer bank of the curve (Constantinescu et al.
1956).

Drifting of more shad larvae on Tulcea branch
could be one explanation for obtaining larger
catches of shad on the Saint Gheorghe arm
comparing with Chilia arm, considering of
“homing” concept.

The shad larvae distribution in 2014 in the section
of the Danube River upstream Ceatal Chilia in
higher larval abundance towards Romanian bank
confirms previous research (Navodaru 2001)
(Fig. 21).
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Fig. 21 Distributia medie a abundentei scurgerii larvelor de scrumbie am onte de ceatal Chilia in anul 2014
Distribution of average abundance of shad larvae upstream Ceatal Chilia in year 2014
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Fig. 22 Distributia scurgerii larvelor de scrumbie aval ceatal Chilia pe bratele Tulcea si Chilia in anul 2014
Distribution of shad larvae drifting downstream Ceatal Chilia on Tulcea and Chilia arms in year 2014
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Mai departe in aval de ceatal Chilia, distributia
scurgerii larvelor de scrumbie este dominanta pe
bratul Tulcea, respectiv mai mica pe bratul Chilia
(Fig. 22).

Acest model de distributie se translateaza si la
gurile Dunarii, astfel cantitatile cele mai mari de
larve de scrumbie ajung in Marea Neagra pe bratul
Sfantu Gheorghe, urmat de bratul Chilia si cantitati
mici pe bratul Sulina (Fig. 23).

in ceea ce priveste distributia scurgerii larvelor de
scrumbie in zona bratului/canalului Béastroe, din
esantionajul efectuat pe bratul Chilia, amonte si
aval de confluenta bratului/canalului Béastroe, pe
sectiunea romaneasca, nu s-au observat diferente
(Fig.24).

Further, downstream Ceatal Chilia, the distribution
of shad larvae drifting is greater on Tulcea arm
than Chilia arm (Fig. 22).

This distribution model is same at the mouths of
the Danube River, thus the largest quantities of
shad larvae reach the Black Sea on Saint
Gheorghe arm, followed by small amounts on
Chilia and Sulina arms (Fig. 23).

With regard to the distribution of shad larvae drift
in the Bystroe branch/canal, the sampling perform
the Chilia arm, upstream and downstream of the
confluence with Bystroe, the Romanian river
section, no differences were observed (Fig. 24).

br. Chilia

br.Sf.Gh.

br.Sulina -

0 20 40

60 80 100
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LAl - Larval Abundance Index (%)

Fig. 23 Distributia scurgerii larvelor de scrumbie la gurile de varsare ale Dunarii in Marea Neagra in anul 2014
Distribution of shad larvae drifting at the mouth of the Danube River discharging into the Black Sea in year 2014
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Fig. 24 Distributia scurgerii larvelor de scrumbie pe bratul Chilia, amonte si aval canal Béstroe in anul 2014
Distribution of shad larvae drifting on Chilia arm, upstream and downstream Bystroe arm/canal in year 2014

In cercetérile pentru scurgerea larvelor nu s-a putut
identifica o corelatie intre abundenta larvelor din
amonte cu cea din aval, deoarece scurgerea
larvelor nu este continua, ci Tn puseuri, iar
probabilitatea de a intalni acelasi flux in puncte
diferite este minima (Navodaru 1997).

in consecintd nu s-a putut aprecia supravetuirea
larvelor in drumul lor catre mare, desi cu siguranta
exista mortalitati in scurgerea larvelor pe Dunare
catre mare.

In the search for drifting shad larvae could not
identify a relationship between the abundance of
larvae from upstream to those of the downstream
because larvae drift is not continuous, but in
aggregations, and the probability of encountering
the same flow at different points is minimal
(Navodaru 1997).

Therefore could not assess larval survival on their
way to the sea, although there is certainly larval
mortality in the Danube River during their drifting
towards the sea.
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3.4. DINAMICA MARIMII STOCURILOR $I A FACTORILOR DE INFLUENTA
DYNAMICS OF STOCKS SIZE AND INFLUENCING FACTORS

Referitor la controlul debitului fluviului asupra
puterii unei clase de varste (YCS -Year Class
Strength), lucrarile mai vechi dar si cele recente au
concluzii contradictorii.

Astfel, Aprahemian M.W. (2001) pentru A. falax
din raul Severn, Anglia, si Crecco V. & Savoy T.
(1987) pentru A. sapidissima din raul Connecticut,
USA, demonstreaza ca taria unei clase de varsta
pentru speciile respective se coreleaza invers cu
debitele raurilor datoritd mortalitatilor date de
turbiditate.

Alti autori (Vladimirov 1953, Niculescu-Duvaz &
Nalbant 1965, Cautis & Teodorescu-Leonte
1964), pentru scrumbia de Dunare si Mennenson-
Boisneau C. & Boisneau P. (2000), pentru A.
alosa din fluviul Loire, Franta, argumenteaza
relatfia  pozitiva dintre marimea  stocurilor
migratoare si debitele raurilor.

Contradictia provine probabil din perioadele diferite
analizate. Astfel corelatia pozitiva este analizata cu
media debitelor din perioada de migratie (aprilie-
iunie), pe cand corelatia negativa rezultd din
analiza debitelor medii din iulie, cand icrele
fecundate si larvele de scrumbie se afla in faza
criticd de supravetuire in rauri.

Celalalt factor cheie care explica variatia dinamicii
populatie de scrumbie este temperatura apei, de
exemplu Aprahemian M.W. (2001), gaseste
pentru A. fallax din rdul Severn, ca temperatura
lunii iulie explica 67,1% din variatia tariei unei clase
de vérsta.

Analiza pe termen lung a statisticii capturilor de
scrumbie de Dunare din zona deltei, sugereaza
caracterul ciclic al acestora, amplitudinea dintre
doud maxime sau minime fiind de 10-11 ani, cicluri
care se incadreaza n cicluri mai mari de peste 35
de ani (Fig. 25).

Ivanov L. & Kolarov P.(1979) revizuind datele
despre pescaria scrumbiei de Dunare a gasit o
corelatie inversa intre capturi si activitatea solara.
Folosind ciclul de 11 ani, s-a gasit ca maximul
capturilor a fost obtinut in timpul anilor cu activitate
solara minima. Aceasta se explica prin efectul
indirect si intarziat al ciclurilor climatice si pulsului
hidrologic asupra reproducerii si  recrutarii,
determinate de activitatea solara.

Regarding the control of river flow on the strength
of the age classes (Year Class Strength - YCS),
oldest scientific works and most recent output
contradictory conclusions.

The Aprahemian M.W. (2001) for A. falax from
the River Severn, England, and Crecco V. &
Savoy T. (1987) for A. sapidissima from the
Connecticut River, USA, demonstrated that the
strength of age classes for those species
correlates inversely with river flows due to
mortality induced by water turbidity.

Other authors (Vladimirov 1953, Niculescu-
Duvaz & Nalbant 1965, Cautis & Teodorescu-
Leonte 1964), for Pontic shad and Mennenson-
Boisneau C. & Boisneau P. (2000), for A. alosa
from the River Loire, France, argues the positive
relationship between migratory stock size and
flows of rivers.

The contradiction comes probably from different
periods analyzed. This positive correlation is
analyzed with the average flow of the migration
period (April to June), while the negative
correlation result from analysis of media flows in
July when the fertilized eggs and larvae of shad is
in the critical phase of survival in rivers.

The other key factor explaining variation in
population dynamics of shad is water
temperature, for example Aprahemian M.W.
(2001) find for A. fallax from the River Severn, the
temperature of July explains 67.1% of the
variation in strength of age classes.

The analysis of long term shad catch statistics
from Danube River in the delta zone, show up the
cyclicality of their maximum or minimum
amplitude by the 10-11 year cycles falling in
greater than 35 years cycles (Fig. 25).

Ivanov L. and Kolarov P. (1979) reviewing the
evidence Pontic shad fishery data have found an
inverse correlation between catch size and solar
activity. Using cycle of 11 years, it was found that
the maximum catch was obtained during the
years of minimum solar activity. This is explained
by the indirect and delayed pulse climatic and
hydrological cycles on reproduction and
recruitment caused by solar activity.
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La prognozarea capturilor, lucrurile se complica
avand in vedere ca la o migratie participd mai
multe generatii (2-7 ani) iar ponderea lor este
variabila an de an.

Pe plan mondial se Tincearca realizarea unor
modele deterministice spatiale ale dinamicii
populatilor de scrumbie, utilizdnd parametri
cantitativi ai proceselor naturale precum, migratia,
reproducerea, mortalitatea atat in rauri cat si in
mare (Martin-Vandembulke 2000, pentru A. alosa
din Girond-Garone Dorgdone, Franta).

Mennson-Boisneau & Boisneau (2000), arata ca
modelul recrutdrii pentru A. alosa din Loire, Franta
demonstreaza ca stocul reproducatorilor migratori
este independent de abundenta stocului parintilor.
In consecintd modelul recrutdrii este de tipul
habitat-dependent  (factori independenti de
densitate).

in acelasi mod, americanii Steir D.J. & Crance
J.H. (1985) incearca sa explice variatia dinamicii
populatiei pentru A. sapidissima, prin modele care
utilizeaza indicii de favorabilitate ai mediului (HSI-
Habitat Suitability Index), care exprima cerintele de
habitat in special pentru stadiile vulnerabile ale
pestilor.

Dupa Castelnaud G. et al. (2001), analiza
tendintei abundentei speciei A. alosa din Girond,
Franta, se face plecand de la Indicatori Halieutici,
precum Captura Pe Unitate de Efort (CPUE),
productia totala si efortul de pescuit monitorizate
pe o perioada lunga de timp.

Aceste consideratii conduc la concluzia ca
explicarea dinamicii si prognozarea tendintelor
populatiei de scrumbie de Dunare necesita studii
aprofundate de biologie a speciei pe tot arealul si
ciclul de viatd (Dunare si Marea Neagra), corelat
cu monitorizarea spatio-temporala a pescariei
(CPUE, captura si efort de pescuit) si a factorilor
de mediu.

In estimating catches, things get complicated
since in the migration participate more
generations (2-7 years) and their contribution
varies every year.

Worldwide is attempted development of spatial
deterministic models of population dynamics of
shads, using quantitative parameters of natural
processes such as migration, reproduction,
mortality in both rivers and the sea (Martin-
Vandembulke 2000 for the A. alosa from
Gironde-Garone Dorgdone, France).

Mennson-Boisneau & Boisneau (2000)
analyzing the pattern of recruitment for A. alosa
from Loire River, France shows that migratory
breeding stock is independent of parental stock
abundance. Consequently recruitment model is
the type of habitat-dependent (density
independent factors).

Similarly, Steir D.J. & Crance J.H. (1985)
attempts to explain the variation in population
dynamics for A. sapidissima by using models of
environmental favorability indices (HSI-Habitat
Suitability Index), which expresses the habitat
requirements especially for vulnerable life stages
of fish .

After Castelnaud G. et al. (2001), analysis of
abundance trend for A. alosa from Gironde River,
France, is based on fishery indicators such as
Catch per Unit Effort (CPUE) and fishing effort
that should be monitored over a long period of
time.

These considerations lead to the conclusion that
explanation the dynamics and forecasting trends
shad size population requires further studies of
the biology of the species and habitat throughout
the entire life cycle (Danube River and Black Sea)
correlated with spatial-temporal monitoring of the
fishery (CPUE, catch, fishing effort) and
environmental factors.

Noi date privind studiul migratiei scrumbiei (Alosa immaculata Bennet 1835) si scurgerii larvelor in Dunare
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Figura 24 Evolutia ciclica a capturilor de scrumbie de Dunare, in perioada 1920-2014

Cyclical evolution of catches of Pontic shad during 1920-2014 years period
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Migratia scrumbiei de Dunare in anul 2014 a fost
una atipica cu declansari si opriri repetate datorate
fluctuatiei  factorilor de  mediu, respectiv
temperatura si Vviiturile/pulsurile  repetate din
sezonul de primavara — vara.

Migratia 2014 se incadreaza in modelul evolutiei
migratiei pe termen lung avand urmatoarele
caracteristici:

» startul la inceputul lunii martie,

» maxime in luna aprilie-mai si sfarsitul in
luna iulie,

> apropieri sporadice de gurile Dunarii Tn
sezonul rece (ianuarie-februarie) sau
toamna (septembrie-decembrie).

Demografia scrumbiilor migratoare a fost dominata
de:

> generatia de 4 ani (50%),

» de femele (63%),

considerandu-se ca, aceasta structura a fost
influentatéd de singurul esantion disponibil recoltat
spre sfarsitul migratiei, cdnd aceasta structura este
normala.

Demografia se incadreaza in modelul structurii pe
termen lung, respectiv:

> dominanta generatiilor de 3-4 ani,

> un aport scazut al generatiilor de 2 sau 5
ani,

» o structura pe sexe echilibratad cu o usoara
dominanta usoara a femelelor.

Lungimea totala (LT) medie a exemplarelor din
esantionul prelevat in 2014 fost de:

» 31,1 cm (25,3-35,7 cm)
Greutate medie (TW) pe exemplar a fost de:
> 289 g (163-442 g).

Dimensiunile se incadreaza in limitele si mediile pe
termen lung, respectiv:

> 23,2-39,2 cm lungime si 120-522 g,
» cu medii de 31,2 cm si 282 g.

Danube shad migration in year 2014 was one
atypical with triggers and repeated stops due to
fluctuating of the environmental factors, i.e.
temperature and repeated flood pulses of spring-
summer season.

Migration 2014 lays out in long-term migration
model evolution is as follow:

» beagining in early March,

» reach the maximum in the April-May and
end in July,

» sporadic approach to the mouth of the
Danube River in winter (January-
February) and autumn (September-
December).

Demographics of migratory shads was dominated
by:

» the generation of 4 years (50%)

» females (63%),

but it is considered that this structure was
influenced by the only one available sample
collected at the end of migration, when this
structure is normal.

Demographics fall in long-term structure model,
ie.
» dominance generations of 3-4 years
> a low participation of generations of 2 or 5
years
» a balanced gender structure with a slight
dominance of females.

The total length (TL) average of specimens from
sample collected in year 2014 was:

> 31.1 cm (25.3 to 35.7 cm)
The total weight (TW) average was of:

> 289 g (163-442 g).

The dimensions are within the limits and long-
term averages, respectively:

» 23.2t0 39.2 cm in length and 120-522 g in
weight,
> the average of 31.2 cm and 282 g.
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Larvele de scrumbie se scurg pasiv pe Dunare
spre Marea Neagra, cu majoritate indivizilor aflati
in stadiul IV de dezvoltare (larva).

in timp abundenta scurgerii larvelor a crescut din
luna mai spre luna iulie, cand a fost maxima.

Distributia larvelor amonte de ceatal Chilia a fost
dupa cum urmeaza:
» preponderent spre malul drept, romanesc
(64%),
» tendinfa de scadere spre centru (28%) si
malul stang ucrainean (9%).

n aval, dupa Ceatalul Chilia, larvele au avut:

> distributie mai mare pe bratul Tulcea (96%),
> fata de distributia de 3% pe bratul Chilia.

Aceasta situatie s-a pastrat si la varsarea in Marea
Neagra, respectiv:

» 48% pe bratul Sf. Gheorghe,
> 18% pe bratul Sulina,
> 34% pe bratul Chilia.

Indexul abundentei larvelor de scrumbie (IAL) a
fost in 2014 de:

92 larve scr./100m®

Acesta a avut variatii mari pe un sir de date de 8
ani din perioada 1995-2014, respective de

2-1282 larve/100 m®

IAL poate fi un indicator asupra succesului
reproducerii, Insa din analiza pe mai multi ani nu
s-a gasit o corelatie (R?=0,119) intre acesta si
stocurile/capturile de scrumbie care au migrat
peste 3 ani.

Marimea cardului de reproducatori a fost in anul
2014 la unul dintre minimele ciclurilor de 10-11
ani de variatie a marimii populatiei de scrumbie,
ciclicitate caracteristica Clupeidelor, cu
probabilitate de a creste in urmatorii ani.

In concluzie explicarea dinamicii si prognozarea
tendintelor marimii populatiei de scrumbie de
Dunare necesita in continuare studii aprofundate
de biologie a speciei pe tot arealul (Dunare si
Marea Neagra) si a ciclului de viata, corelat cu
monitorizarea spatio-temporala a pescariei (CPUE,
captura si efort de pescuit) si a factorilor de mediu.

Shads larvae passive drift on the Danube River
towards the Black Sea, with the majority of
individuals within larval stage IV of development.

Larval abundance increased their drift from May
to July, when it was maximum.

Larval distribution on Danube River section
upstream of Cetal Chilia was:
» mainly towards the right bank, Romanian
(64%),
» decreasing towards the center (28%) and
left bank Ukraine (9%).

Further downstream Ceatal Chilia the distribution
of larvae was as follow:
» the higher distribution of larvae occurs on
Tulcea arm (96%)
» than on the Chilia arm (3%).

This situation has been preserved at the
discharge into the Black Sea, as follow:

> 48 on Saint Gheorghe branch
» 18 on Sulina branch
> 34%, Chilia branch.

Larval Abundance Index (LAI), which in year 2014
was:

92 larvae scr. /100 m®

had variations on a number of data for 8 years in
the period 1995-2014, respective:

2-1282 larvae / 100 m®.

LAl may be an indicator of reproductive success,
but the analysis over several years not found a
correlation (R? = 0.119) between it and the stocks
/ catches of shad which migrated over 3 years.

The size of the breeding stock was in year 2014
at one of the lows of 10-11 cycles of variation
in population size of shad, cyclical feature of
Clupeids, with the probability to increase in the
coming years.

Explanation the dynamics and forecasting trends
of shad size population requires further studies of
the biology of the species and habitat throughout
the entire areal (Danube River and Black Sea)
and life cycle correlated with spatial-temporal
monitoring of the fishery (CPUE, catch, fishing
effort) and environmental factors.
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