|

|
[

2021

BIOLOGICAL
MONITORING OF
- LANDINGS OF
COMMERCIALLY
IMPORTANT SPECIES

Scientific report on contract
N197/10/12/2019 covering the results

of 1st and 2nd quarter of 2021




EBPONEMCKM CHiO3 . - A
EBPONERCKM QOHA 3A MHUHMCTEPCTBO HA IEMEAENMETO, XPAHMTE M MOPCKO QIEAO U

MOPCKO AEMO U PHBAPCTRO TOPUTE PUGAPCTBO

This survey was conducted thanks to the financial support of the European Commission under

the REGULATION (EU) 2017/1004 OF THE EUROPEAN PARLIAMENT AND OF THE
COUNCIL of 17 May 2017 on the establishment of a Union framework for the collection,
management and use of data in the fisheries sector and support for scientific advice regarding
the common fisheries policy and repealing Council Regulation (EC) No 199/2008 (recast)

BULGARIAN ACADEMY OF SCIENCES
INSTITUTE OF OCEANOLOGY VARNA

[Ipoekt Ne BG14MFOPO0O01-3.003-0002-C02,,Crbupane, ynpaBieHHE MW H3IO0J3BAaHE Ha
NAHHU 3a LEJIMTE Ha Hay4YHUS aHAJIW3 U U3NbJIHEHHeTO Ha OOmara mojauTuka B 00JacTTa Ha
pubapctBoTo 3a nepuoaa 2020-2021 r.”, ¢puHancupan ot IIporpamara 3a MOpPCKO OEIIO W
pubapcTBO, Ch(pruHaHCUpPaHa OT EBponenckus cbro3 upe3 EBpornenckus (poH 3a MOPCKO JIEN0
1 pudapCcTBO

List of authors:

Associate Professor Maria Yankova, Ph.D.
Associate Professor Violin Raykov, Ph.D.
Associate Professor Petya Ivanova, Ph.D.
Associate Professor Kremena Stefnova, Ph.D.
Main assistant Nina Djembekova Ph.D
Main assistant Elica Stefanova Ph.D
Ecologist Hristiyana Stamatova

Ph.D student Yordan Raeyv

Technician Neli Valcheva

Technician Diana Hristova

Logistics Dobroslav Dechev

Logistics Petar Trandafilov

IIpoexm N° BGi4MFOP001-3.003-0002-C02, ,,CebupaHe, ynpasieHue U u3no/138aHe Ha OAHHU 3a
yeaume HA HAY4HUA aHaAu3 U u3nsaHeHuemo Ha Obwama noaumuxa 6 obaacmma Ha
pubapcmeomo 3a nepuoda 2020-2021 2.“, ¢unaHcupaH om IIpospamama 3a MOpPCKO 0eno u
pubapcmeo, csurHarcupara om Esponeiickus cst03 upe3 Egponetickus ¢goHO 3a mopcko 0eno u
pubapcmaeo

Page].



. i '

rfﬂ'.'""'r P 4 I THODOY
EBPONEMCKM CHIO3 ' .
EBPONERCHM OH/ 3A MMHHCTEPC TBO HA AE MF,;‘],HI HMETO, XPAHMUTE M MOPCKO ﬂ,EhD M
MOPCKO AEAO W PHEAPCTBO FOPUTE PHBAPCTBO

Table of Contents

. BIOLOGICAL MONITORING OF SPRAT (SPRATTUS SPRATTUS) LANDINGS .. cvvuetvueretnnsinneernnsernnsennnseanessansesnnsennssenessanssssessneeens 5
e L CIBUECTIVES i icve it vismumiinisvnnssri sunsis s e sio i sonnsini s wenssns sronsini s e sssniswenss s buns s sis vessd vé suenss o swessis i swenshui sraeis sbnsanennsnsansnrionas 5
i SANIPLING s s e o o e i e e s o v e s R o o h e A o Ve AR T h VA o Ve B R b T R o E VAR S8 b e A eip 58 Fa E p 5
2.1 GEOGRAPHIC AREA COVERAGE ..tutuiiuttiutunturnesetntntueanenssensssrsesnssesssssssntsnsssnsssssssssssssssaesssssasssssesssessesrsessessnssnsnransnens 5
2 2.2 SANMPLING PERIOD «.uutuuututssnssiassssnsnsnsusasassssssssnssssssssssssssssssassssssssssssssssssssssssssssnsssssssnsssssssssnssssssnsssssnsssssensesssnsnss .5
i 2.3 STATISTICAL ANALYSIS DE DATA .oiiviicrnsoriioraisritorssniiones briierssriierstonibsred voiierad oriieeats o srbierasiriieradssbierataibrredoaitens 6
2.4 MIATERIAL AND IMETHODS= FEEDING ueutututuueteneueaeataassneneneasasasasssessssssasasnssnesssessasssssnnesssensasasssssesssessnsnssssssesssnsnens 8
i RESULTS oo s i isia s b s Doos b v b i s Bk S 0 Bom 0 Bk 0 s B s B B s 0 W B B b e B e D B B i e R S e B i 3
e 3. L AN DINGS ST ATISTICS tutuututusunenensunnnensunesensassnsnsasssessnssssssasssssssssssssssnssssassssssssssssssssssssssassssnsasssssrasssssrnssssnsassnsesns . 8
3.2 LENGTH'STRUCTURE OF LANDINGS . 1is.cvvs t sbiioss s niterss s nbicuns bnbiioss s nirsss srbioer b e nkiersd s rihossd s sbiesss s riessd sk essd ssibss oo svbss seesssnss 9
:3.3 AGE STRUCTURE OF LANDINGS. .. tutututuiutnntususunenensssssensasssessasssessasssssssssssssssssssssssssssssassssssssssssrassssssssssensssnnenssnnsns 10
[: 3.4k CONDITION FACTOR v niass vuiiasis ionia vin o in s bvnd v va bwsin s oo 4 Bnsin 40 o s D s wus i s b v s i B e s b i s e s o 10
3 VW IGHT STRUCTURE OF SPRAT Luttiututttutunturaeunssrnssessensasssssnssssssnsssssensssssenssnssessessssssanssssrasssssssssnssrsssesnsnsnnsnensnnsns 11
3.6 SIZE STRUCTURE OF SPRAT BY AGE GROUP ...utuiuuitiutttnintaesststsessssrassssssntssssensssssestsssssstasssssrasssessstssssrssersrrnesessensses 12
3.7 LENGTH- WEIGHT RELATIONSHIP 11 tututttatentsenenssrnsnssensnesssssasssssssssssssnsssssessssssssssssssssnsssssrnsssssssssssesssesessssesssssnsses 12
38 SEX RATIO cssiinisisniinisssnsiniinsnsioiinsnsie iissnsiniansnsiniinsnein iirsnoie insneindinsineieiinsnoin iissnniniassneiniinsneisiissaoieiionsassrnensnsivanons 13
e 3 B RTILITY tuutuititiuieiutten i ensnsaraessensnessaras e nnesesensasasnansssensnsasasssanensssnsesssssssessssesssnssssssnsssasnsssssensssasssnenssnssnsnsnansnses 14
23,00 SEXUAL MATURITY tutuiutniniuiuenenenensasaesnsenesenrasasssnsssnsasasasssenenessnsssssssenessnsssssnssnssensssasnsssssesensnsssssnnsnensnrnsnsnsss 15
.3.11 CATCH NUMBERS AND BIOMASS BY AGE AND LENG T TH. .. .uueuiuiieneniueeeeneatenenearensneasesnensaenenransasnrassnsnrassnensnsnnsnensnnens 16
.3.12 COEFFICIENT OF VARIATION OF LENGTH tuutututuutususunesensasensnsusssessassssssassssssnssnsssssessssnsssssssssssssnsssssssasssensssssssssssssns 17
.3.13 CONCLUSIONS AND RECOMMENDATIONS .. tuuntutusunenensanenensaenensassnensnsssenenssnsnrasssssensnsensnrassnensessnsnrasssensnsnsessssnsens 17
. BIOLOGICAL MONITORING OF HORSE MACKEREL (TRACHURUS MEDITERRANEUS) LANDINGS.....cuuvureernnrrnernnernnernessnessnessnns 19
ek CIBIECTIVES. . ivenes visve s vt swemsioni swn st v s wnssismi s we v vd sonnsis s wwsss nd swewoh b o wenss nbsvenshud bownssniovenst vé i nss s resst vé s uonsh whnsassssbnnanssnins 19
e ANIPLING i isto vt e oS e S e A TS S VR TS S e o h U v P e A v P e SR TR e UL o T SR We R s nnad 6 e $ U R 19
2.1 GEOGRAPHIC AREA COVERAGE .tuiutuuttiuttttssntuttssntaensssssessssaensssssssssssssssssssssssssnssssssssssssensssssessssssessnessssrassssnrnses 19
1 2.2 SAMPLING PERIOD tutuiuutuieusuianssisssussssassssassssusssssssssnsssssssssassssassssssssssssssssssssssssssssssssssssssssssssssssssnssssnssssssnssesnsnns 19
2.3 STATISTICAL ANALYSIS OF DATA 60 rissrsssniianes sriiorassnidares sriiarassniheressniioens boiheradaniioves sriiesatanbiovas sriiesrs susananesvivnn s sonns 20
B RESULTS siinnsinisinnsevosvonssssvunss s ivssnbesivunssvsssvnss sdeisssssssiasst s ivinshessvhnssessisesseisinnss vosvass sssviess s ivaont viibiashvssbiasssisivssss 20
e L L AN D N GS ST ATISTICS wututueuensurnsanenenenenrnsasanssensnsssasassssnesensasnsssnsssessnsssssnsssnnensssnsssssssensssnsssssssssenenensnsnsssnnenensnsns 20
3.2 LENGTH STRUCTURE OF LANDINGS . .. eutututuututatunenensusanensasnsensassssssnsasenensmssssnsnsnessnsssensnssssnenssnsnenssssnsssesssssnsssssnsns 21
3.3 AGE STRUCTURE OF LANDINGS. 1.t risersssnisenss sriiorassnieres sabiarassniieress it sniherass riierasariieenss s asa riiesasoriiones riieraianiis 22
[1.3. 4 CONDITION FACTOR. voviviivinssioinssseosssnss s ivasssrssssnssessionss sssssessesssnstrssissssnssssesssssisonsesssssss s ivasshrositnsiessiesssriieresss 24
3.5 WEIGHT STRUCTURE OF HORSE IMACKEREL cvutu st tutasasesensasesensasssssensasssensssssensasssessasssessasssensnssssnensssssensnssnsnrnssssssnsns 25
.3.6 SIZE STRUCTURE OF HORSE MACKEREL BY AGE GROUP ..vuitituitiuttninrntssnesrassssrasssssrassssssnsssssensssssessaesssssanssssrnssssnrnres 26
3.7 LENGTH= WEIGHT RELATIONSHIP 11 vuvtururersrsreresssrersessssrassssssassesssasssssssrssssssrasssessaesssssaesssssarssssssrsssossnssssssssasssesssss 27
3 8 SEX ST RUCTURE tututttninieesentnersrntnnssenenesnsssnssssssnsnsssssensssencnsssssnsssssenenssssnssssssnsnsssnsnsssensnessessnensessnssssssnsserennsns 27
i 3D, PERTILITY iiiueiv i it bsia et i s b as B o s B i ok e S s s i s b B B e i B P P s s ssus Toa s vaune 29
e 3. L0 SE XU AL I AT U RITY Lutuinttiniuintuetenesssraraensesssssssasaensasssssnsasaensssssansssssnsssnsssssenssssssnsssssnsssssnssssssnessssnsnsnnensssnsnns 30
.3.11 CATCH NUMBERS AND BIOMASS BY AGE AND LENG T TH. 11 tutntutusenenensusesessessssssasesessassssssssesssnsesesessssseome . 31
.3.12 COEFFICIENT OF VARIATION OF LENGTH tuutuvutunenensasesessesesessasesessnsesssssssssssssassssssssssssssssssssnsssssessssssessosessssssssssssns 33
Do 13 CONCLUSIONS o0 oiiiisniiniaisnoin iassnsiniiosnsieiansnsieiissaninibssnsiriinsnois iissnoie issnsinitntasiedinsnsin iissneiniaasnsiniinsneioiiasssvinvnesi 33
. BIOLOGICAL MONITORING OF WHITING (MERLANGIUS MERLANGUS) LANDINGS ...cvuureunirnnirrnersnsrnnrenssrnnsennsennsesnsennsesnnes 35
e O BUECTIVES ttututuiuiniuiuenenenensnsasassssnsnsnsasasanssssessssssasnssssssssssasssssssssssssssssssssssssssssssssssesssssssssssssssssnssssssssssesnsnssnsnsss 35

i & DANIPLING 12 s v i siiios o eivs ion oivh p¥inn siinh ¥ o ia i vn wiivh 5 4ve sbieh pion sF b o e Fuabdvn einh piinn s s oiyasive ieh ¥ e iivi i wasnm s alsainwinns sionnaing 35

. Z2:1 GEQGRAPHIC AREA COVERAGE. ;voicsesisnivsvesinioisersoionnssonionsassss nnmesintvoveivsion senins vnvaivolosussntonsesinsosnssuannnassanpnssadnnnns 35
v 2.2 SAMPLING PERIOD .1utuiuntutniussnsseuensssrasssssssssesssssassssssnssssssssssssssssssssssssssssssssssssnsssssssssssssssssssssesssssssssssrnssesssnsses 36
2.3 ST ATISTICAL ANALY SIS OF DAT A . tututniutueutuettnenrntseaensssssenrassennssssesssraesessssssssssensssssensssssnsssssssssenssssesesesesesssssnsns 36

o B RESULTS it s ivencivivunnso niorensi e sunnsioiswe s ni swnnenssweuss od swanssnisresss s svenss b bonssssisvessh e sueussoiswasisri snsnshni svenssabonanoansnsanansses 36

IIpoexm N° BGi4MFOP001-3.003-0002-C02, ,,CebupaHe, ynpasneHue u u3noa3géaHe Ha OaHHU 3d
yeaume HaA HAYYHUA aHaau3 u u3nsaHeHuemo Ha QObwama noaumuxa 8 obaacmma Ha
pubapcmeomo 3a nepuoda 2020-2021 2.“, ¢uHaHcupaH om IIpoepamama 3a mopcko 0eno u
pubapcmeo, cspuHaHcupara om Esponeiickus cst03 upe3 Egponetickus ¢poHO 3a mopcko 0eno u
pubapcmaeo

Pagez



" L 3 i
LN | r v
.1'.. |||j' o
{ RN '

*fl'lﬁ_ﬁv | 4 l QOUUOY
EBPONENCKM CHIO3 - , |
EBPONERC KM DOHA 3A MUHMCTEPCTBO HA SEMEAENMETO, XPAHMTE M MOPCKO AEAO U
MOPCKO AE/IO U PHEAPCTBO FOPUTE PUBAPCTBO

3.1 LANDINGS STATISTIES i visviess visvinss isitines s iviont viivinshsissbaniod iibsatoiiibass visvinsh sisvines s ivhsetndiviashobisbnsheisibosseiiibash visvinshs 36

13,2 LENGTH STRUCTURE OF LANDINGS ... et tutututuentueuratasaeessnesenensasssnssessssassssssssssssssasnssesensssnsnsssssenenrnssssssssssesssnsnsnsss 37

0 3.3 AGE STRUGCTURE OF LANDINGS ..t tutututututususnssensssurasnssssssssssusssssssssssssssssssssssssssssnstssensstesssssssesssmssmnnssiermirosnens 37

o3 CONDITION FACTOR: «iiinn wuveisnneiisisns owibis e wesisises voibsnn owsles'sns mwbion ne e sss's ne o biive s s wsio nm wudiivn s s s nm w sk vms abbiion e diiiions vesiroms 40

3.5 WEIGHT STRUCTURE OF WHITING uututututntnintenenrntnssentnssesensssnsnesssssassnsssaessssssenssssassssssnssssesssssssnssesessssssesssnssns 41

.3.6 SIZE STRUCTURE OF WHITING BY AGE GROUP 141 tututuiettnesiesssesrassssnressssssesssssssssssssssnsssesssstsssssssssstssssessssssesrassssssosnes 41

237 LENGTH= WEIGHT RELATIONSHIP 11t utttttutntstustnsnsssansssssassssssnssssssssssssssssssssssssssssssssssassssssnsssssssssesssssesessssssesssnsses 42

e B OEX RATIO s vo weiiiim w s wm wei s mm s om w i o m o w s s aw i mm wm s o n o w6 wim wm i e o S50 wm w6 m w6 w0 G 6 w5 0t ma s amm p e S 43

B O FERTILITY vennivisiosnvisnsivnnsinosnnnsivnsivnnsdunsinnnginossnnsivhsinnsssusssnnsivosivnsniohsnnnsisnsvnnsinosnsnsivnsionssdansnnneinossnntivonnsnsavrnnssnssonss 44
I3 LOSEXUAL MATURITY: iaviiiiaiviivassiimissris i s srisnis it v s sr s b e s G iy prd s iy v i i sy e e o e 45

.3.11 CATCH NUMBERS AND BIOMASS BY AGE AND LENGTH .. tututuiutuenenenenenrasaesnenenrarasnssnesensnssnsssnnensnrnsassmsnsnenensasnsnnss 46

.3.12 COEFFICIENT OF VARIATION OF LENGTH tuuuutututuratutueessnsnensurasssnnesssessssassssssssssssssssssssessssssssssssssssssssssssnsssssesssnsnsss 49

.3.13 CONCLUSIONS AND RECOMMENDATIONS .uueuiuitniuieniutueatneaneseasseaeseasessassseaseseasessasassassnsssensasenrnsesrnssnsnnensnssnses 49
V. BIOLOGICAL MONITORING OF RED MULLET (MULLUS BARBATUS) LANDINGS .....cuutruneruniensiesnersnersnerrnnessnrennsesnsesnessnsesnnes 51
L OB E T IV E S 1 utttututnenrusenenrnssuensassnensasnssssasasessnssssnsasssssessassssnsassssssnssssssassssssnssssssassssnsssnssssssnsssenssssesnsnssssesnsnssnns 51
L Y 1 = I 51
V.2.1 GEOGRAPHIC AREA COVERAGE ...uututuieienturessuessasesssserssssestssssessassssssessssssesssssssssssssssassssssasssssssssssessssessssssssssssneses 51
V. 2.2 SANPLING PERIOD . ;viiciveivissovesvsiorversssnivesohsnoressbsnsnesvstvevesstsns ses it nvnivh ns susaht b ve s nimesohs nbveusbi nsrassthoonesehinsradusnns 51
V. 2.3 STATISTICAL ANALYSIS OF DAT A 1eeutuiuetntutneunrnrneessentassentasssseassessrnssnssensssssssseessessnessesrasssssssssnsssessesesssnssesssnssns 52
LY 3 2 ] 0 U PRTPSRIPP 52
Vi3 L L AN DINGS ST AT ISTICS 1 ttututunturstunnesrarasssrnssssssnsssssensssssssssssssssassssssssssssesssssssssssssessnsssssrssssssesssssssessssssnsnsssensnnses 52
V.3.2 LENGTH STRUCTURE OF LANDINGS ..ueututuunentnenensatasnsssuesensasasaasesessnsasasnsssesensssasssssssenesentsssssssesnsnsessnssssssesnsns 53
V.3.3 AGE STRUCTURE OF LANDINGS «.uutueututeusueusaseseasssessasassssssassssssassssssasssssssssssssssssssssssssssssssssessssssmesnsssssssssesssssnssnns 54
V.3.4 CONDITION FACTOR tutuitututnsunsseussneussssassssasssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnmnssssassssasssssnsases 54
VB D WEIGHT STRUCTURE . cscvsiitnsiess s s onn i s is s or bies s e s s s ohshorsd s s s ss ors forrsdenshenss s shissad hnher sdh s hossd b iceadainienssiains 56
V.3.6 SIZE STRUCTURE BY AGE GROUP ...uutuiuiunenintetsiasestsensassssssanssessassssssassssssassssssssssssssssssssssssesssssssssasassesssnssssssnssssns 56
V. 3.7 LENGTH- WEIGHT RELATIONSHIP .t eutatenettaseseseaseseneasaseseasasssea s ssensansnsssassnsnsnssnsnsassnensssnsenessnsesensnssssssnssesnsnsnnsnns 57
L T 20 =537 1 [ 58
Vs B B N D T Y viiismn wibis e wwoin o woios e oowsis s we wm s o w oo wm wm g n o o wm w4k m o S o m G w6 o 0 G 0 w5 0wy G G e aRmm m e i 58
[V .3, 110 SEXUAL MATURITY 1 ettttntntnentueenentnenseseaessssassesssnsnssssssaesssssnsssessnsssssssssssnsnsssessssssssenensssessnessensnesssnsnssnssnsnssesnns 59
V.3.11 CATCH NUMBERS AND BIOMASS BY AGE AND LENGTH ..vuiuiuiininiuitnrnintsernensesssentsesssstssssssrnesesssnsssssssssssessssssesssnssess 61
V.3.12 COEFFICIENT OF VARIATION OF LENGTH. 11 tutuutututuanenraneseutsessssensssesenrssssrsrsessesseessessssssssrnsssesrssssssrrssesrtnnsessensses 62
L T S 0 VT I ] 0 62
V. BIOLOGICAL MONITORING OF ANCHOVY (ENGRAULIS ENCRASICOLUS) evuueeeneieiueeeueeeeneeeansetnnseennnseannseennnsennneennsesnnaees 64
V. 1 GBIECTIVES isiivisiiniinisisnmmiininsiniiisieiisiniin s iiosn s idiie s s i ve s peissa s it iissh e st iluvin st vavnipsinsusis 64
LT Y1 1 =1 N 64
V.2.1 GEOGRAPHIC AREA COVERAGE 1.tuittututurutnesenesturatuesssssssssarssssssesssssssssssssssssssasssssssssssessssssssssssesesrssssesnsnessnrarasnsss 64
V. 2.2 SANPLING PERIDD i vt sivseivinine sinisive eiive sdnn eiivh s svinh e dnn oiwisivn oivh adivn eiinh afon s ohon sivosdon oinh sdinn ¥t odn i niivn eivb sdion dinh s ounmd 64
V. 2.3 STATISTICAL ANALYSIS OF DAT A .eututuintuineneuenentarnsaesenenensarssnsssenensasasassssnsnsnsnsssssnssssensssasnssssnsssssesnssssssssssnsssnsnsss 65
Vi3 RS UL S 1 itttittinitiutetu et tsruetesestaessessaasessaaesssa s asen s assasaasesea s saea s s esea e s anea e s e ea e a e e e a e eaea e s anea s b aneaennanenrnness 65
Vi3 L L AN DINGS ST AT STICS 1tututuetnturntunnnensuessessnssssssnsssssensssssssssssssssnssssssnssssssnssssssssssssessnsssssssssssssssssssssssssssssnsesenrnsses 65
V.3.2 LENGTH STRUCTURE OF LANDINGS .. eututeutuiutuntseurnersrnssessssesnsssssasssessassssssassssssnssnssssssssnsssnsssessnssseasnesessssssesessssessns 66
V.3.3 AGE STRUCTURE OF LANDINGS 41uteueutsrecescaraessesrasssessarsessesrssssessssssssrssssssssssssssssssssssssssssersssssssasssssrassssasasnssssarassss 67
V.3.4 CONDITION FACTOR 4 tusututususensnsensnsnsasenensnssssssnsssssssssssssssssssssssssssssesssesssssssnssssssessnssssesssssssssssssorsseesernsesrssessns 68
V3.5 W EIGHT STRUCTURE ..ettuttiuttenntetttnestaeueensesesearntaessssssnssssssnsessssessasssssssssssssssssensssssessssssnsssssssessnssssennsnsnsnensnsnsns 69
V.3.6 SIZE STRUCTURE BY AGE GROUP . ...tutuiuitnttiuttttseurnrssassssssseassssssasssessassssssasssssenssesssssssssssensssessasssesssesesssssresesssnesses 70
V3.7 LENGTH= WEIGHT RELATIONSH P .. et tututatntinet et eaea e eseneseneatasas s e snsasasasssanesensasasasnssnesensasasnsssasenenrnssansnssnsesnsnsnsnses 70
LV T2 2 =58 2 1 71
Vi3 FE R T ILITY tutututtiuiuteinenensntusuennssensnsnsuensssnnsnensasnsasnssssssnssssssssssnssssssssssssssssnssssssssssssssnsssasssssssessssassssssssnssesnsssnsnsss 72
V.3.11 CATCH NUMBERS AND BIOMASS BY AGE AND LENGTH ututuiuiuuntneueneniasusesenenensarassenesssensasassssnssenenrnssssesnsnsnsnsesnsnnss 74

IIpoexm N° BGi4MFOP001-3.003-0002-C02, ,,CobupaHe, ynpas.aeHue u u3noa3séaHe Ha OaHHU 3d
yeaume HaA HAYYHUA aHaau3 u u3nsaveHuemo Ha QObwama noaumuxa 8 obaacmma Ha
pubapcmeomo 3a nepuoda 2020-2021 2., ¢uHaHcupaH om IIpoepamama 3a mopcko 0eno u
pubapcmeo, cvpurHarcupara om Esponeiickus cst03 upe3 Egponetlickus ¢goHO 3a mopcko 0eno u
pubapcmaeo

Page?)



L]
L]
L3 =
E)
#
i -
' l

144 n TLDaY

G UL

EBPONENCKM CHiD3

EBPOTNERC KM OH/ 3A MUHHCTEPCTBO HA IEMEAENMETO, XPAHMTE M MOPCKO ﬁﬁno "
MOPCKO AEAO U PHEAPCTBO FOPUTE PHGAPCTBO
[11.3.12 COEFFICIENT OF VARIATION OF LENGTH . .ouvioeisivassinsivincs vossiasisisiassssssivsss siisnsssosidsssesivaont s iviassobssiasseisitossssssvanss 76
[11.3.13 CONCLUSIONS AND RECOMMENDATIONS ..uuuiunenenenenearasasssenenensasanssesencarasnsssssssessasssssssensnsssssassssssnsnsnrnssssssesns 76
V1. BIOLOGICAL MONITORING OF PICKED DOGFISH (SQUALUS ACANTHIAS) LANDINGS ...euuvvennernneernnrennsrennsernnsesnnsennsssnneesnneees 78
VL L D BIECTIVES s ve s mm wois e i mi waios e oo wim w gm0 wim il s m B w6 o 8 G w6 i G w5 b mea s a R mm B e e S 78
V.2 SAMPLING uiuuititiietiiett ettt et e eaeneseasnsssaensssasnssssssassssssassssssansssssnsssssenssssssnssnssesennesensnsssensnesesssnssesesnenesnns 78
VI:2.1 GEOGRAPHIC AREA COVERAGE i vvvsiveisivsinmi avvt bnmis vibhnn i aahd brviasuh bnd s dis b savos b b s Vs i saa b AV ii b sasussisaveusiinsanine 78
V1. 2.2 SAMPLING PERIOD .11 tuututututusssussssnsnsnssssasnsssensnssssssssssssssssssssasssssssssssssssssssssssssssssssssssssssssssnsssssrnssssnrssssssrsssessns 78
VI.3. LANDINGS STATISTICS OF SPINY DOGFISH ..uiututnininetnrsinteeesentsessesrnessssensssssentssssestsessestasssssrassssssassssnssssssssnssssesssnssns 79
Ve R E S U LT S 1 ettt reuenenreerererernsrernsssseressssssasnsessasnssssasnssssasnssssssassssssnssssssassssssnssssssnsssssssssssssssnssssssnssssasnssssasassnnarasnsssss 79
V4.1 SIZEAND WEIGHT STRUCTURE i vvsiveiawiss s svvs svsis s o s svs borsia s o s v bwsi awas von s v Brsiavsd b s a i bn b B o s oo 79
V14,2 SEX RATIO AND FECUN DI Y« tteututntuiuiasuneeneneneaensassesenensasaasssessnensasassssnenensasasssnssnenensssasnsssnnensnrsessssnsnensnrnsnsnnes 82
VI. 4.3 CONCLUSIONS AND RECOMMENDATIONS .uututuienssrurnssnrnrasessnsasssssssssssssassssssasssssrssssssssssssssssnsssssssssssosnssssarsssssasns 82
VAL FEEDING . i siiviimn siviiins eivh idins siishiain s ainn eivh i dion sivh piinn s¥nhdnn s ividion ivh s dvn sinhadinn siih a¥on svoon sinh piinn siwt i i ion aivh s on i piivn i 83
VII.1 FEEDING OF SPRAT (SPRATTUS SPRATTUS) «nevuuivunesunesuneesnesssnssnssesssssssesssesnsssssesunssassesssssnsssnsssnnsssrennsesnsssisessssnnesns 83
V1.2 FEEDING OF WHITING (IMERLANGIUS MERLANGUS) «...uoeueieneetiieaeiiieeaesaesteeasssanssasanssassensssnssasssnsssnssanssnnssnssnnsennsens 83
VI1.3 FOOD SPECTRUM OF HORSE MACKEREL(TRACHURUS MEDITERRANEUS PONTICUS) «.vuevnnirieeneraeesnesineesnssseessnessnessnesses 83
VII.4 FOOD SPECTRUM OF RED MULLET (IMULLUS BARBATUS) ...ivuniitueesueetneeiunetanssnsssnnsssssssnsssnsssassssssenssesssrsnsesnsesnnsesnsennss 83
VI1.6 FOOD SPECTRUM OF ANCHOVY (ENGRAULIS ENCRASICOLUS) «.vvuererueeseunsersnesesnsessnssssnnsesnnsesnnssesanesesnnserasessssesssnnessns 33
LY =5 PR 84
S P R AT TUS SP R AT TUS uutittiuetutnruesnnurntaennessasssessnsesssnssnssenssssssssnnssesennsssssnsssssenssssssssssssessnsssssnnssssesssssnsassssnsesnssessenssns 384
TRACHURUS MEDITERRANEUS PONTICUS et tutuitntuturentsearnrssasssssssssssssssassssssassssssassssssssssssssssssssssssssssssssssernssessersressssssesses 34
IMERLANGIUS MERLANGUS EUXINUS . eneuettutatatunentnenentacanssnsensssasasassssssssnsasasnsssssensssasnsssssesensasssnssssnsssssssassssnensnsnsnsessnenens 85
IMTULLUS BARBATUS uiututunturutnsansssassssssenssssssassssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssrsnsssnssssnssnses 85
ENGRAULIS ENCRASICOLUS «eutttuiuntniunsssunsnssssssassssassssassssasssssssssssssssssssssssssssssssssssssnsssssssssasssssssssssssssssssnssssnnsssassnssssnses 85

IIpoexm N° BGi1i4MFOP001-3.003-0002-C02, ,,Cebupane, ynpasaeHue u u3no/a3saHe Ha OaHHU 3d
yeaume HaA HAYYHUA aHaau3 u u3nsaveHuemo Ha QObwama noaumuxa 8 obaacmma Ha
pubapcmeomo 3a nepuoda 2020-2021 2., ¢uHaHcupan om IIpoepamama 3a mopcko 0eno u
pubapcmeo, cvpunHarcupara om Esponeiickus cst03 upe3 Egponetickus ¢poHO 3a mopcko 0eno u
pubapcmaeo

Page4



1Ll y
a4 n THODaY

G UREI O

EBPONENCKM CHIO3 oAb A
EBPONEACKM DOH/ 3A MUHMCTEPCTBO HA IEMEAENMETO, XPAHMTE M MOPCKO QEAO M
MOPCKO AEMO U PHEAPCTBO TOPHUTE PUBAPCTBO

[. Biological monitoring of sprat (Sprattus sprattus) landings

.1 Objectives

Sprat (Sprattus sprattus L.) 1s a key species in the Black Sea ecosystem. Multi-year biological
monitoring of landings provides so-called "fisheries-dependent” information. The purpose of
this study 1s to collect and analyze the dynamics of length, weight and age distribution, as
well as to determine the condition of the observed species using the so-called condition factor
(Ricker, 1975). Biological information on a species i1s collected every month and thus
analyzed and compared with previous periods and can then be used to assess growth
parameters. These indicators are very important for species with a short life cycle. Long-term
information is also crucial for the assessment of fish stocks, fisheries management, and the
decision-making process in general.

.2 Sampling
[.2.1 Geographic area coverage

The data from the current analysis is collected directly from the landings in the ports of the
Bulgarian Black Sea coast. During the period of the study - January —June were collected 6
samples with 1024 specimens.

[.2.2 Sampling period

[ Date Harbor F/V Landing/kg
21.1.2021 Sozopol HERSON 360
11.2.2021 Nesebar NIKO 350
5.3.2021 Nesebar FV 41 280
7.4.2021 Nesebar FV 26 3450
20.5.2021 Nesebar FV 41 3000
9.6.2021 Nesebar HUKO 3600
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Figure 2.2.1 Research area and plan of the sampling ports of Bulgarian Black Sea coast.

[.2.3 Statistical analysis of data

All samples tend to be collected 1n accordance with the variation statistics from significant
landings in terms of quantity where 1s possible. Random sampling theory was followed when
taking the sample. The samples were processed in laboratory conditions. Total length (TL,
+0.5 c¢m precision) was measured using an ichtyometer, and total fresh weight was measured
using an electronic analytical balance (W, *lg precision). The study used otoliths to
determine age, which was determined from otolith rings. Otoliths were removed and dried in
the laboratory and stored in labeled envelopes. Age was determined by microscope Olympus
CX 31RTSF-6 and recorded. Thus, the yearly annulus was detected as hyaline and opaque
zones, shifting active growing with period of growth stagnation. Sections from the other
otoliths were judged illegible and were excluded from this study. In order to check the
accuracy of the age readings in the present study, an ageing intercalibration exercise was
carried out between the authors. Age readings were compared using a signed rank statistical
test. We found consistent agreement between readers with low average percentage error
(APE) values.

The condition factor was obtained from Fulton’s equation (Ricker, 1975): where W is total
weight (g) and L 1s length (cm) cubed, multiplied by 100 to represent values as percentages.
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K =—*100

The condition factor ‘K’ was computed for each age groups separately for different months.
For all the samples “Age-Length” (Weight) Keys were created. Thus, the mean values of
length, weight and condition factor were resulted. The share (in %) of individuals per age
ogroups and length groups were reflected in the analysis as well.

The coefficient of variation (CV) 1s defined as the ratio of the standard deviation ¥ to the

mean H:
a

!:L-l: .

7

The coefficient of variation 1s useful because the standard deviation of data must always be
understood 1n the context of the mean of the data. In contrast, the actual value of the CV 1s
independent of the unit in which the measurement has been taken, so it 1s a dimensionless
number. For comparison between data sets with different units or widely different means, one
should use the coefficient of variation instead of the standard deviation.

Batch fecundity: All fish were measured to the nearest 1 mm 1n the Total Length (TL) and
weighted to the nearest 1 g. Gonads of the fish were examined under a dissecting microscope
for its external features such as turgidity and colour in order to determine a maturity stage.
The sex ratio also calculated in this study (1.e., No. of males/No. of females (Simon et al.,
2012). The female was determined by the macroscopic observation of matured ovary
(Laevastu, 1965a).

Batch fecundity can vary considerably during the short spawning season, low at the
beginning, peaking during high spawning season and declining again towards the end.Annual
egg production i1s the product of the number of batches spawned per year and the average
number of eggs spawned per batch. Batch fee undi t Y. of sprat was . determined as'Hydrated
Oocyte Method'. (HUNTER et ale 1985). Oilly hydrated females.were used. After sampling
their body cavity was opened and they were 'preserved in a buffered formalin solution
(HUNTER 1985). The ovary free female weight ind the ovary"weight were determined: Three
tissue samples of - 50 mg were removed from different parts of the ovary and their exact were
determined. Under binocuklar number of hydrated oocytes, in each of the three subsamples
was determined. Hydrated oocytes can easily be separated from all other types of oocytes
because of their large size t their translucent appearance and their wrinkled surface which 1is
due to formalin preservation. Batch fecundity 'was estimated 'based, on- the average number
of hydrated oocytes per unit weight of the three subsamples.

Gonadosomatic Index (GSI) was determined monthly. GSI was calculated as:

GSI = GWX 100
SW
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where, GW 1s gonads weight and SW 1s somatic weight (represents the BW without GW)

The length — weight relationship 1s obtained by the following equation:

W :qLH

I I

where: q — condition factor, constant in length-weight relationship; n — constant in length-
welght relationship.

[.2.4 Material and methods- feeding

The study includes analysis of stomach content composition of specimens, collected in front
of the Bulgarian Black Sea coast in I-VI quarter , 2021. Per trawl catch, 20-25 fish specimens
from each species were separated and preserved in 10 % formaldehyde: seawater solution.
The absolute length (TL, to the nearest 0.1 cm) and weight (to the nearest 0.01 g) of fish
specimens were measured. Under laboratory conditions, the stomachs of the selected animals
were weighted with analytical balance (to the nearest 0.0001 g). The food mass of each
individual has been calculated as a difference between the weights of full and empty sprat
stomach.

Zooplankton species composition of the stomach content and prey number was investigated
under binocular microscope “Olympus”. The biomass of prey was estimated by multiplication
of the registered number of consumed mesozooplankton species by their individual weights
(Petipa, 1959) while zoobenthos species were weighted with an analytical balance.

The following indices were calculated:

1. Stomach fullness index (ISF) as a percent of body mass: (stomach content mass/fish mass)
*100; and

2. Index of relative importance - IRI, Pinkas et al. (1971): IRI = (N+M) x FO; where N - the
proportion of prey taxa (species) in the diet by numbers (abundance); M - the percentage of
prey taxa (s), FO - frequency of occurrence of the prey taxa among the studied fish species.

[.3 Results
[.3.1 Landings statistics

The statistics of the amount of sprat caught (f1g) for the first 6 months of 2021 showed low
catches in January-February 2021 and higher in the period April-June 2021.
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EBPONENCKM CHI0O3 POCPAMA 34
EBPONERC KM QOH/ 3A MUHHCTEPCTBO HA SEMEAENHETO, XPAHMTE M MOPCKO AEADO U

MOPCKO AESO U PHEAPCTBO FOPATE PUBAPCTBO
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Figure 3.1.1. Sprat landings (OTM) in the period January-March 2021.

[.3.2 Length structure of landings
The size classes of the sprat from the first and second quarters were presented almost equally

in the 2 quarters of 2021. The maxima were registered at 7 cm, followed by 6.5 and 7.5 cm
size classes. The other size groups had a subordinate position.
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Figure 3.2.1 Length structure of sprat and % share of length classes in the catch composition
in the period January-March and April-June 2021.

IIpoexm N° BGi4MFOP001-3.003-0002-C02, ,,CebupaHe, ynpasieHue u u3no./138aHe Ha OAHHU 3a
yeaume HA HAYYHUA aHaau3 u u3nesaHeHuemo Ha QObwama noaumuka 6 obaacmma Ha
pubapcmeomo 3a nepuoda 2020-2021 2.“, ¢unaHcupaH om IIpoepamama 3a MOpPCKO 0eao u
pubapcmeo, cepunHarcuparHa om Esponeiickua csr03 upe3 Esponeiickus ¢hoHO 3a mopcko 0eno u
pubapcmao

Pageg



EBPONEMCKM ChiO3 . - A
EBPONERCKM DOHA 3A MHUHMCTEPCTBO HA IEMEAENMETO, XPAHMTE M MOPCKO IEAO U
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[.3.3 Age structure of landings
The three readers determined the age of sprat otoliths, and reader 1 read all otoliths twice.

Specimens (n = 250) were used for age determination. The age distribution in the first quarter
of 2021 was characterized by a high share of recruitment O + year (17%), followed by 1-1 +
year (61%). 2-2 + d had a 19% presence. 3-3 + year had a very low share 1n catches (0.3%).
Senior groups were absent from catches in the first quarter of 2021.In the second quarter 0+
years old decreased their share, as well as 1-1 + year olds at the expense of 2-2 year olds
individuals, who increased their share to 61%. 3-3 + years old had a low share again, and 4-4
+ years old were completely missing in the catches.
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Figure 3.3.1. Age structure of sprat and % share of age groups in the catch composition in the
period January-March 2021 and April-June 2021 .

[.3.4 Condition factor
The condition factor of sprat from investigated period show relatively low values due to the

lack or low percentage of the largest and oldest groups in the catches. Thus, the condition of
sprat varied in narrow limits, reflecting physiological state ot the population in this period of
the year.
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EBPONERC KM QOH/ 3A MUHHCTEPCTBO HA SEMEAENMETO, XPAHMTE M MOPCKO AEAD W
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Figure 3.2.3. Fulton condition coefficient of sprat per length classes in the period January —
March 2021.

The recruitment condition (O + years old ) was the highest in the first and second quarters of
2021 (0.59- 0.6).
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Figure 3.2.4 Condition factor of the sprat by age groups for the period January - June 2021.

[.3.5 Weight structure of sprat
Weight was measured of 1024 specimens (period January - June 2021). Mean weights in first
and second trimester of the 2021 show similar values 1n all age groups.
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Figure 3.5.1 Weight structure of sprat by age.

[.3.6 Size structure of sprat by age group
Size was measured of 1024 specimens. The average lengths in the first and second quarters of

2021 show similar values in all size groups of groups.
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Figure 3.6.1. Structure of the size of the sprat by age.

[.3.7 Length- weight relationship
The length-weight relationship for both periods 1s well described by the exponent and shows
allometric (n = 2.94) increase in both periods (R* = 0.99).
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EBPONEMCKM CHIO3

EBPONERCHM DOH/ 3A MUHHCTEPCTBO HA SEMEAENHETO, XPAHMTE M MﬁPCKﬂ ﬁEﬁﬂ H
MOPCKO AE1O U PUBAPCTBO TOPHTE PUBAPCTBO
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Figure 3.7.1 Relationship between size and weight of sprat from the — I (a) and II (b) quarter

of 2021.

[.3.8 Sex ratio
The sex ratio was determined of 60 individuals.
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EBPONEMCKM CHi03 POrPAMA 3 A
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Figure 3.8.1 Sex ratio of Sprat (Sprattus sprattus) Jan-March; April-June.

[.3.9 Fertility
Fertility was determined on 60 specimens. Batch fecundity (Log F) plotted vs. Sprat Length
(Log L) show weak relation (R*> =0.2) which prove weak dependence of fecundity on the
individual sizes.
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Figure 3.9.1 The relation between Batch fecundity (Log F) plotted vs. Sprat Length (Log
L).
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[.3.10 Sexual maturity
S00 specimens are used for sexual maturity determination.

Sexual maturity of sprat by age, January-
March 2021 ¢
-1V
V-V
VIl
-1 |
0 1 2 3

Sexual maturity of sprat ,April-June ¢

V-V

11-1V

I-ll I
0 1
d

Figure 3.10.1 Sex maturity by age — a. females <.

VI-lI

3

The degree of sexual maturity of the sprat by size groups for the period January-March April-
June 2021 1s presented in Fig 3.10.2.The prevailing maturity stage for sprat was IV-V (active
spawners), as the eldest age groups have VI-II stages.

IIpoexm N° BGi4MFOP001-3.003-0002-C02, ,,CebupaHe, ynpasieHue U u3no./138aHe Ha OAHHU 3a
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Sexual maturity of sprat by lenght, January-
March, &<

-1 -1l H-1v- V-Vl V-V V-V V-V VI VI-II

Sexual maturity of sprat by lenght,April-
June,d;?
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Figure 3.10.2 Sex maturity by length —females © and males &' (Jan-March;April-June).

[.3.11 Catch numbers and biomass by age and length

Monthly catches (in tons) together with mean weights of sprat were used to derive the
monthly catch numbers. The share (%) by age groups and catch numbers were used to create
catch-at-age matrix for selected months by age groups (Table 3.11.1).

Table 3.11.1 Catch at Iength (10°) and Catch at age (10°) matrix and biomass (kg) of sprat
for selected months.

IIpoexm N° BGi4MFOP001-3.003-0002-C02, ,,CebupaHe, ynpasieHue u u3no/138aHe Ha OAHHU 3a
ueaume Ha HAY4YHUSL AHAAU3 U u3nsaHeHuemo Ha Obwama noaumuxa 6 obaacmma Ha
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EBPONEMCKM CHiIO3

MOPCKO AEAD WM

EBPOTERC KM DOH/ 3A MUHMCTEPCTBO HA IEMEAENMETO, XPAHMTE M
MOPCKO AEAO U PUEAPCTBO TOPUTE PUBAPCTBO
Length | Catch in numbers *10-3 Biomass (kg)
classes I-st II-nd Total I-st II-nd Total
(cm) quarter | quarter | quarter quarter
6 4408.52 | 52878.31 | 57286.83 | 6899.33 60810.06 | 67709.38
6.5 25397.72 | 230027.97 | 255425.69 | 44845.63 | 3110066.82 | 355912.46
7 38467.60 | 359475.56 | 397943.16 | 76927.51 | 643183.28 | 720110.79
75 17108.09 | 149686.29 | 166794.38 | 42085.90 | 336794.15 | 378880.06
3 3820.10 | 46740.37 | 50560.47 | 11383.89 | 114603.57 | 125987.46
8.5 401.36 8721.13 9122.49 1379.87 | 25727.33 | 27107.20
9 189.13 4067.56 4256.69 689.93 14033.09 14723.02
95 68.31 0.00 63.31 34497 0.00 344.97
10 | 5476 [ 106529 | 1120.05 | 34497 | 4677.70 | 5022.66
Age Catch in numbers *10-3 Biomass (kg)
groups I-st II-nd Total I-st II-nd Total
(yr) | quarter | quarter | quarter quarter
0-0+ 23583.81 | 188643.32 | 212227.13 | 33806.71 | 276245.91 | 310052.62
1-1+ 52977.66 | 542776.45 | 595754.11 | 113148.99 | 924578.15 | 1037727.13
2-2+ 12977.84 | 117335.52 | 130313.36 | 36221.47 | 295977.76 | 332199.24
3-3+ 376.27 3907.20 4283.47 1724.83 14094.18 15819.01

[.3.12 Coefficient of variation of length
na

[.3.13 Conclusions and recommendations

1) The catch increased after March towards June 2021.

2) The length distribution follow normal pattern as 3 peaks of length classes 6, 6.5 and 7
cm were observed first and second trimester of 2021.

3) The peak of 1-1+y' (first trimester) and 2-2+y™' (second trimester) were recorded.

4) The condition factor of sprat from investigated period show relatively low values due
to the lack or low percentage of the largest and oldest groups in the catches.

S5) Mean weights 1n first and second trimester of the 2021 show similar values 1n all age
groups.

6) The length-weight relationship for both periods 1s well described by the exponent and
shows allometric (n = 2.94) increase in both periods (R? =0.99).

7) Females prevailed with 57 and 52% (first and second trimesters), compared to males

43-48%.

IIpoexm N2 BGi4MFOP001-3.003-0002-C02, ,,CebupaHe, ynpasieHue u uU3noa3éaHe Ha OAHHU 3d
yeaume HaA HAYYHUS aHAAuU3 U u3nsaHeHuemo Ha QObwama noaumuka 6 obaacmma Ha
pubapcmeomo 3a nepuoda 2020-2021 2.“, ¢uHaHcupaH om IIpoepamama 3a Mopcko 0eano u
pubapcmeo, cegpuHaHcupaHa om Egponeilickusa cvsto3 upe3 Egponetickus oHO 3a MOpCcKo 0eao u
pubapcmaeo
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8) The prevailing maturity stage for sprat was IV-V (active spawners), as the eldest age
ogroups have VI-II stages.

9) Batch fecundity (Log F) plotted vs. Sprat Length (Log L) show weak relation (R?
=(.2) which prove weak dependence of fecundity on the individual sizes.

IIpoexm N° BGi4MFOP001-3.003-0002-C02, ,,CebupaHe, ynpasieHue u u3no./138aHe Ha OAHHU 3a
ueaume HA HAYYHUA aHAAU3 U u3nsaHeHuemo Ha Obwama noaumuxka 6 obaacmma Ha
pubapcmeomo 3a nepuoda 2020-2021 2., ¢uHavcupaH om Ilpoepamama 3a MoOpcko 0eno u
pubapcmeo, cepunHarcuparHa om Esponeiickua csr03 upe3 Esponeiickusi ¢)oHO 3a Mopcko 0eno u
pubapcmaeo
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[I. Biological monitoring of horse mackerel (Trachurus mediterraneus)
landings

[1.1 Objectives

In the Black Sea, horse mackerel (Trachurus mediterraneus) has an important economic
importance for Bulgarian fishing. This fact determines the need for annual monitoring of
industrial stocks, as well as observations on the size, age and sex composition of the horse
mackerel flocks. The purpose of this study is to collect and analyze the dynamics of length,
weight and age distribution, as well as to determine the condition of the observed species
using the so-called Ricker factor. Biological information for a species i1s collected every
month and thus analysed and compared with previous periods and can then be used to assess
growth parameters. These indicators are of very high importance for species. Long-term
information 1s crucial for the assessment of fish stocks, fisheries management and the
decision-making process as a whole.

[1.2 Sampling

[1.2.1 Geographic area coverage

Data of present analysis were collected from landing ports of Bulgarian Black Sea coast. In
the Ith and 2th quarters of 2021, S samples with 583 specimens were collected and
processed. Information on the size of the catches was also collected.

[1.2.2 Sampling period

Date Sampling ports Fishing vessel Catch,kg
22.1.2021 Sozopol MEDUZA 3 375
2.2.2021 Nesebar ISHTAR 72
9.3.2021 Sozopol FV 26 150
April No OTM catches

recorded
30.5.2021 Sozopol XERSON 675
20.6.2021 Sozopol VALNOBOR 100

IIpoexm N° BGi4MFOP001-3.003-0002-C02, ,,CebupaHe, ynpasieHue u u3no./138aHe Ha OAHHU 3a
yeaume Ha HAYYHUA aHaau3 u u3nsaHeHuemo Ha QObwama noaumuxa 8 obaacmma Ha
pubapcmeomo 3a nepuoda 2020-2021 2., ¢uHavcupan om IIpoepamama 3a Mopcko 0eno u
pubapcmeo, cspurHarHcupara om Esponeiickus cst03 upe3 Egponetlickus ¢poHO 3a mopcko 0eno u
pubapcmaeo
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Figure 2.2.1 Research area and plan of the sampling ports of Bulgarian Black Sea coast.

I1.2.3 Statistical analysis of data
See section statistical analysis of sprat

I1.3 Results

[1.3.1 Landings statistics
In January the highest catches of Black Sea horse mackerel were made in the Bulgarian water

area of the Black Sea (3690 kg), Figure 3.1.1.
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Figure 3.1.1 Landings statistics of horse mackerel.

[1.3.2 Length structure of landings

In the catches of the Bulgarian aquaria of the Black Sea during the study period, the species i1s
presented with individuals tfrom 6.0 to 13.5 cm 1n length. In the size composition of catches 1n
January and February, the size classes 8-8.5 and 9.5-10.0 cm are dominant. In March, the
species was presented with individuals 7-12 cm in length, similar to the distribution in June of
7.5-12 cm. In March and June, they prevailed 1n size groups -9,5 and 10 cm. The size
frequencies of the species in May ranged from 7,5-11,5 cm and dominated the 9,5-10 size
classes (Figure 3.2.1).

IIpoexm N° BGi4MFOP001-3.003-0002-C02, ,CebupaHe, ynpasieHue u u3no/138aHe Ha OAHHU 3a
yeaume HA HAYYHUA aHaAu3 u u3nsaHeHuemo Ha Obwama noaumuxa 6 obaacmma Ha
pubapcmeomo 3a nepuoda 2020-2021 2.“, ¢unaHcupaH om IIpoepamama 3a MOpcKo 0eao u
pubapcmeo, cvpurHarcupara om Esponeiickus cst03 upe3 Egponetickusi goHO 3a mopcko 0eno u
pubapcmao
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Figure 3.2.1 Histogram of length frequency data of horse mackerel landings, 2021.

[1.3.3 Age structure of landings

The three readers determined the age of horse mackerel otoliths, and reader 1 read all otoliths
twice. Specimens (n = 400) were used for age determination. The age structure of January and
February 1s formed by 4 age groups, respectively -0, 1, 2, 3 (January) and 1, 2, 3 and 4 years
old (February). Zero-year-olds in February are not registered. In March and May there i1s a
significant participation of one and two-year-old fish. In June, 0, 1 and 2 year olds prevailed,
reducing 3 and 4 year olds. According to multi-year observations, small size horse mackerel
approached in large numbers in June. Five-year-olds are completely absent from the first half

of 2021 (Figure 3.3.1).

IIpoexm N° BGi4MFOP001-3.003-0002-C02, ,,CebupaHe, ynpasieHue u u3no./138aHe Ha OAHHU 3a
yeaume Ha HAYYHUA aHaau3 u u3nsaHeHuemo Ha QObwama noaumuxa 8 obaacmma Ha
pubapcmeomo 3a nepuoda 2020-2021 2., ¢uHavcupanH om IIpoepamama 3a Mopcko 0eno u
pubapcmeo, cvpurHarHcuparna om Esponeiickus cst03 upe3 Egponetlickus ¢poHO 3a mopcko 0eno u
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Figure 3.3.1 Age distribution of horse mackerel.
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The summary graph for 1st and 2nd quarter of 2021, 1 and 3-year-olds and preponderance of
two-year-olds by 36.54%, respectively, with the distribution of age groups as follows: O-

11.66%, 1-21.27%, 3-20.24% and 4-10.29% (Figure 3.3.2).
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Figure 3.3.2 Age distribution of horse mackerel for 1st and 2nd quarter quarter of 2021.

[1.3.4 Condition factor

Fulton's average rate in January was 0.5896, up from 0.8370 and 0.8101 in May and June
respectively (Fig. 3.4.1). The fluctuation of conditioning fathor by age group showed
differences (Figure 3.4.2). The highest average K values in January were in 1 year (0.6105),
3-year-old tish showed the lowest values (0.5516). Fulton's average in February was 0.7746.
The lowest values were recorded in individuals belonging to age 2-2+ (0.7688), and the
largest mean (c.f) were observed at 1-1+ (0.7941).

IIpoexm N° BGi4MFOP001-3.003-0002-C02, ,,CebupaHe, ynpasieHue u u3no./138aHe Ha OaAHHU 3a
ueaume HA HAYYHUA aHAAU3 U u3nsaHeHuemo Ha Obwama noaumuxka 6 obaacmma Ha
pubapcmeomo 3a nepuoda 2020-2021 2., ¢uHavcupaH om IIpoepamama 3a Mopcko 0eno u
pubapcmeo, cepunHancuparHa om Esponeiickua csr03 upe3 Esponeiickusi ()oHO 3a Mopcko 0eno u
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Figure 3.4.1 Condition factor of horse mackerel.

| —om |
¥ 05 jl_ ___________________________________________ R — |
0.4 _:_ ___________________________________________ ]l
0.3 + __________ ———— e e e
0.2 :_ ........................................... ~

01 L ————— —— e i 2 o g s s

0 | J . | .

0 1 2 3 4
age

Figure 3.4.2 Condition factor of horse mackerel by age groups, 2021.

[1.3.5 Weight structure of horse mackerel

The weight was measured on 583 specimens. The total average weight of the mackerel
showed the following averages for January 2021. - 3,336 g, February 2021 - 8,186g, March -
6,918g, May-7,839¢ and June-8,330g. The highest weight showed the four-year-old fish, and

the lowest weight showed the zero-year-old fish.
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Figure 3.5.1 Average horse mackerel weights by age.

[1.3.6 Size structure of horse mackerel by age group
The fish length was measured of 583 specimens. The senior age groups show the highest
values in terms of average lengths (Figure 3.6.1).
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Figure 3.6.1 Average horse mackerel lengths by age.
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[1.3.7 Length- weight relationship

The interrelation between the size (L) and the weight (W) of the sampled specimens is

described by the equation: W = 0.0902*L***!!

From the analysis, it follows that the increase in the horse mackerel 1s allometric (n # 3).

LWR
4
8 W=0 0902*L 3.2411 /0
? :
6 ;
s S
i
W g /
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2 :
1 .
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0 2 4 6 “ 10
length

Figure 3.7.1 Length (L) - weight(W) relationship of horse mackerel.

Table 3.7.1 Length-weight relation parameters.

year a n

2021 0.0902 3.2411

[1.3.8 Sex structure

At 250 samples, the sex ratio is determined. Females () prevailed by 53%, followed by male

() specimens by (47%) (Figure 3.8.1).
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Figure 3.8.1 Sex ratio of horse mackerel caught in the Bulgarian Black Sea waters.

The average lengths in females are higher than the size of male fish (Figure 3.8.2). One year
old fish showed close values during the study period.
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Figure 3.8.2 Sex ratio by size and age of horse mackerel.
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[1.3.9 Fertility

Fertility was determined on 100 specimens. The average weight of sexually mature fish from
the samples was 13.10 g at an average length of 12.40 cm. It was found that the number of
mature ovocytes in the ovaries had an average of 235.10 pieces, with minimum and maximum

values of 145 and 282 pieces respectively.
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Figure. 3.9.1 Dependence on the weight of the gland of the Gondosoman Index (GSI).

The relationship between the weight and fertility of the mackerel in the spring-summer season
of 2021 showed a relatively strong dependence (R*=0.9120), on the Gonado-somatic index
and the weight of the gland (ovary) (Figure 3.9.2).
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Figure. 3.9.2 Dependence of the ration fertility on the size of horse mackerel.
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[1.3.10 Sexual maturity

250 specimens have been assigned sexual maturity. In June, we watched mass mature sex
products 1n over 75% of the female subjects surveyed.Study specimens showed a degree of
running gonads (VI-II), with a small percentage of 17,83% being in grade (III-IV).
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Figute 3.10.1 Sexual maturity by age of horse mackerel - female © and male J.
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Figute 3.10.2 Sexual maturity by lenght of horse mackerel - female @ and male .
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[1.3.11 Catch numbers and biomass by age and length
Monthly catches (in tons) together with mean weights of horse mackerel were used to derive

the monthly catch numbers. The share (%) by age groups and catch numbers were used to
create catch-at-age matrix for selected months by age groups (Table 3.11.1).

Table 3.11.1 Catch at age (10°) matrix and biomass (kg) of horse mackerel for
selected months.

Catch-at-Age *107 (in thousands)
Age groups 1st quarter 2nd quarter
0 63,0049 20,7520
1 115,0524 37,8950
2 194,4934 64,0606
3 106,8344 35,1882
4 52,9606 17,4437
> 532,3458 175,3397
Biomass (kg)
Age groups 1 st quarter 2nd quarter
0 248,0768 81,7095
1 4008,5863 1320,3153
2 1327,1040 437,1107
3 915,1226 301,4156
4 569,1104 187,4489
> 7068,00 2328,00

Monthly catches (in tons) together with mean weights of horse mackerel were used to derive
the monthly catch numbers. The share (%) by length groups and catch numbers were used to
create catch at length matrix for selected months by age groups (Table 3.11.2).

Table 3.11.2 Catch at length (10°) matrix and biomass (kg) of horse mackerel for
selected months.

Catch-at-length *10 (in thousands)
Length groups 1st quarter 2nd quarter
(cm)

6 1,8262 0,6015
6,5 1,8262 0,6015

7 10,0443 3,3083
7,5 19,1754 6,3158

3 33,7852 11,1279
8,5 51,1344 16,8422
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MUHHCTEPCTBO HA SEMEAENMETO, XPAHMTE M

MOPCKO AEAD W

MOPCKO AE/O U PUEAPCTBO (OPUTE PHBAPCTBO
9 54,7869 18,0453
9,5 103,1819 33,9852
10 145,1852 47,8199
10,5 49,3082 16,2407
11 44,7426 14,7370
11,5 10,9574 3,6091
12 3,6525 1,2030
12,5 0,9131 0,3008
13 0,9131 0,3008
13,5 0,9131 0,3008
). 532,3458 175,3397
Biomass 1st quarter 2 nd quarter
6 13,3181 4,3866
6,5 16,7648 5,5218
7 106,0674 34,9356
7,5 206,1356 67,8953
3 371,2998 122,2957
8,5 574,2395 189,1383
9 684,2880 225,3852
9,5 1342,3971 442,1478
10 1968,7114 648,4381
10,5 704,2220 231,9509
11 760,1770 250,3809
11,5 193,4832 63,7279
12 68,5366 22,5740
12,5 17,7789 5,8559
13 19,0688 6,2807
13,5 21,5223 7,0838
X 7068,00 2328,00

The biomass of the horse mackerel was higher in the first quarter (January - March) of the
study period (Figure 3.11.1).
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Figure 3.11.1 Biomass dynamics for 1% and 2™ quarter, 2021.

[1.3.12 Coefficient of variation of length
NA

[1.3.13 Conclusions

The analysis of the biological parameters of the mackerel makes i1t possible to draw the
following conclusions:

1) In the catches of the Bulgarian black sea aquaria during the study period, the
species 1s presented with individuals from L6.0 to L13.5 c¢cm 1n length. In the size
composition of early catches, size classes 8.0-8.5 and 9.5-10.0 cm are the
dominant.

2) The age composition of catches for the Ind and 2nd quarters of 2021, 1 and 3-
year-olds and preponderance of two-year-olds by 36.54%, respectively, with the

distribution of age groups as follows: 0 year-11.66%, 1 year-21.27%, 3-year-olds-
20.24% and 4-year-olds-10.29%.

3) The average Fulton coetficient value in January was 0.5896 and in May and June
the values were higher, 0.8370 and 0.8101, respectively.

IIpoexm N° BGi4MFOP001-3.003-0002-C02, ,,CebupaHe, ynpasieHue u u3no./138aHe Ha OAHHU 3a
yeaume HaA HAYYHUA aHaau3 u u3nsaHeHuemo Ha QObwama noaumuxa 8 obaacmma Ha
pubapcmeomo 3a nepuoda 2020-2021 2.“, ¢uHaHcupaH om IIpoepamama 3a mopcko 0eno u
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4) The ratio between females(?) and males(?) is 53% : 47%.
S5) The average lengths in females are higher than the size of male fish.

6) Analysis of the relationship between size (L) and weight (W) of the mackerel
shows that the increase 1s allometric. The parameter (n) characterizing the increase

showed a value of 3.2411.

7) The relationship between the weight and fertility of the mackerel in the spring-
summer season of 2021 showed a relatively strong dependence (R*=0.9120) and a
relatively low dependence of fertility on individual weights.

8) In June, mass mature sex products were observed in over 75% of the females ¢
studied. Test specimens showed a rate of flowing gonads (VI-II) as a small
percentage -17% were 1in grade (III-1V).

9) The biomass of the horse mackerel was higher in the first quarter (January -
March) of the study period.

IIpoexm N2 BGi4MFOP001-3.003-0002-C02, ,,CobupaHe, ynpas.ieHue u u3noa3séaHe Ha OaHHU 3d
yeaume HaA HAY4YHUA aHaau3d u u3nsaveHuemo Ha QObwama noaumuxa 8 obaacmma Ha
pubapcmeomo 3a nepuoda 2020-2021 2.“, ¢uHaHcupaH om IIpoepamama 3a Mmopcko 0eno u
pubapcmeo, cspurHarcupara om Esponeiickus csto3 upe3 Egponeiickusi ¢goHO 3a mopcko 0eno u
pubapcmao
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EBPONERC KM QOHA 3A MUHMCTEPCTBO HA IEMEAENMETO, XPAHMTE M MOPCKO IEAD W
MOPCKO AETO U PUEAPCTBO FTOPUTE PUBAPCTBO

[1I. Biological monitoring of whiting (Merlangius merlangus) landings

[I1.1 Objectives

The Black Sea of whiting, (Merlangius merlangus euxinus) 1s a marine, cold-loving fish and
1s a key species for the marine ecosystem. The multi-year biological monitoring of landings
provides so-called "Fisheries dependent” information. The purpose of this study is to collect
and analyze the dynamics of length, weight and age distribution, as well as to determine the
condition of the observed species using the so-called Ricker factor. Biological information for
a species 1s collected each month and thus analysed and compared with previous periods and
can then be used to assess growth parameters. These indicators are of very high importance
for species. Long-term information 1s crucial for assessing fish stocks, fisheries management
and the decision-making process as a whole.

III. 2 Sampling

I1l. 2.1 Geographic area coverage

Data of present analysis were collected from Bulgarian Black Sea coast. In the 1th and 2th
quarters of 2021, 5 samples with 226 specimens were collected and processed. Information
on the size of the catches was also collected.

45°N

44°N

43°N

42°N |

Ocean Data View

28°E 29°E 30°E 31°E

Figure 2.1.1 Research area and plan of the sampling ports of Bulgarian Black Sea coast.

IIpoexm N° BGi4MFOP001-3.003-0002-C02, ,,CebupaHe, ynpasieHue u u3no/138aHe Ha OAHHU 3a
ueaume Ha HAY4YHUS aAHAAU3 U u3nsaHeHuemo Ha Obwama noaumuxa 6 obaacmma Ha
pubapcmeomo 3a nepuoda 2020-2021 2.“, ¢unavcupaxH om IIpoepamama 3a mopcko 0eno u
pubapcmeo, cepurHarcuparHa om Esponeiickua csr03 upe3 Esponeiickusi ¢)oHO 3a mMopcko 0eno u
pubapcmaeo
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EBPONEMCKM CHIO3 POrPAMA 3A
EBPONERC KM QOH/ 3A MUHHCTEPCTBO HA SEMEAENHMETO, XPAHMTE M MOPCKO AEAD M

MOPCKO AL/IO U PUEAPCTBO TOPUTE PUBAPCTBO

[11. 2.2 Sampling period

Date Sampling ports | Fishing vessel Catch/kg
2.2.2021 Nesebar ISHTAR 40
7.3.2021 Nesebar BAHARI 70
8.4.2021 Varna RUSANO 120
4.5.2021 Nesebar FV 29 100

Balchik AFALA 1 13
30.6.2021

I1I. 2.3 Statistical analysis of data
See section statistical analysis of sprat.

[11.3 Results

I[I1.3.1 Landings statistics
The whiting catches ranged from 100 kg in May and 1270 kg in March 2021 (Figure 3.1.1).
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Figure 3.1.1 Landings statistics of whiting.

Catch (kg)

IIpoexm N° BGi4MFOP001-3.003-0002-C02, ,,CebupaHe, ynpasieHue u u3no./138aHe Ha OAHHU 3a
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pubapcmeomo 3a nepuoda 2020-2021 2.“, ¢unaHcupaH om IIpospamama 3a MOpPCKO 0eao u
pubapcmeo, cepurHarcuparHa om Esponeiickua csr03 upe3 Esponeiickusi ¢hoHO 3a mMopcko 0eno u
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MOPCKO AEMO U PHBAPCTRO TOPUTE PUGAPCTBO

[11.3.2 Length structure of landings

In the catches of the Bulgarian area on the Black Sea in 2021, the size composition 1s
represented by individuals with a body length of 6.5 cm to 19.0 cm. In the landings during the
study period 12.5 cm prevailed in a size group .
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Figure 3.2.1. Histogram of length frequency data of whiting landings in 1th and 2th quarters
of 2021.

I11.3.3 Age structure of landings

The three readers determined the age of whiting otoliths, and reader 1 read all otoliths twice.
Specimens (n = 226) were used for age determination. The age structure of the whiting is
represented by six age classes, 0,1,2,3,4 and 5 years old (Figures 3.3.1). In April and June,
two-year-olds were the highest percentage in catches - three-year-olds were most present in
February and March, the highest four-year-olds were seen 1n June, and in May five-year-olds
participated with the highest percentage. The zero-year-olds were absent from the catch in

February, May and June.

IIpoexm N° BGi4MFOP001-3.003-0002-C02, ,,CebupaHe, ynpasieHue U u3no./138aHe Ha OAHHU 3a
yeaume HA HAYYHUS aHAAU3 U u3nsaHeHuemo Ha Obwama noaumuxa 6 obaacmma Ha
pubapcmeomo 3a nepuoda 2020-2021 2.“, ¢unavcupan om IIpoepamama 3a mopcko 0eno u
pubapcmeo, cspunHarcupara om Esponeiickus cst03 upe3 Egponetlickus ¢poHO 3a mopcko 0eno u
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EBPONERC KM QOH/ 3A MUHHCTEPCTBO HA SEMEAENMETO, XPAHMTE M MOPCKO AEAD W
MOPCKO ALTO U PUEAPCTBO TOPUTE PUBAPCTBO
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IIpoexm N° BGi4MFOP001-3.003-0002-C02, ,,CebupaHe, ynpasieHue u u3no./138aHe Ha OaAHHU 3a
ueaume Ha HAY4YHUSL AHAAU3 U u3nsaHeHuemo Ha Obwama noaumuxa 6 obaacmma Ha
pubapcmeomo 3a nepuoda 2020-2021 2.“, ¢unavcupan om IIpoepamama 3a Mopcko 0eno u
pubapcmeo, cepurHarcuparHa om Esponeiickua cst03 upe3 Esponeiickusi ¢goHO 3a mMopcko 0eno u
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EBPONENCKM CHIO3 FOrPAMA 1A
EBPONERC KM QOH/ 3A MUHHCTEPCTBO HA SEMEAENHETO, XPAHMTE M MOPCKO AEADO U

MOPCKO ALTO U PHEAPCTBO TOPHTE PUBAPCTBO

V1,2021

35 -

age

Figure 3.3.1 Age distribution of whiting.

The predominant age in the 1th and 2th quarters was 3-3+ y™', followed by participation with
25.66% in catches of 2-2+ y! age groups. Age 1-1+y"' is high 19.47%. A decrease was
observed for 0 + y' (6.64%) .
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Figure 3.3.2 Age distribution of whiting.

IIpoexm N° BGi4MFOP001-3.003-0002-C02, ,,CebupaHe, ynpasieHue U u3no/138aHe Ha OAHHU 3a
yeaume HA HAYYHUA aHaau3 u u3neaHeHuemo Ha QObwama noaumuka 6 obaacmma Ha
pubapcmeomo 3a nepuoda 2020-2021 2.“, ¢unaHcupaH om IIpospamama 3a MOpPCKO 0eao u
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[1.3.4 Condition factor

The analysis of the conditioning of the whiting shows a variation of the parameter over the
different months. In March, the conditioning of the mejida was at the highest level for all age
groups, K=0.8085. In February and April, close average status factor values were recorded:

0.747 —0.737 (Fig. 3.4.1).
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Figure 3.4.2 Mean condition factor of whiting by age goups.

IIpoexm N° BGi4MFOP001-3.003-0002-C02, ,,CebupaHe, ynpasieHue u u3no./138aHe Ha OaAHHU 3a
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EBPONERC KM QOH/ 3A MUHHCTEPCTBO HA SEMEAENHETO, XPAHMTE M MOPCKO AEAD M

MOPCKO AEMO U PHBAPCTBO FTOPHUTE PUGAPCTBO

[11.3.5 Weight structure of whiting
Weight was measured of 226 specimens. Five-year-old fish showed the highest weight, while
zero-year-old fish showed the lowest weight.
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Figure 3.5.1. Weight structure by age group in the 1th and 2th quarters of 2021.

[11.3.6 Size structure of whiting by age group

The fish length was measured of 226 specimens. The analysis of the size structure in annual
terms (Figure 3.6.1) shows that the average length values by age group vary differently over
the study period.
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Figure 3.6.1 Length structure by age group.
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Figure 3.6.1. Length structure by age groups in the 1th and 2th quarters of 2021.

[11.3.7 Length- weight relationship

The interrelation between the size (L) and the weight (W) of the sampled specimens is
described by the equation: W = 0.0051*L7>%

From the analysis, it follows that the increase in the whiting 1s allometric (n # 3).

Table 3.7.1 Length-weight relation parameters.

year a n

2021 0.0051 3.1508

IIpoexm N° BGi4MFOP001-3.003-0002-C02, ,CebupaHe, ynpasieHue U u3no./138aHe Ha OAHHU 3a
ueaume HA HAYYHUA aHAAU3 U u3nsaHeHuemo Ha Obwama noaumuxka 6 obaacmma Ha
pubapcmeomo 3a nepuoda 2020-2021 2., ¢uHavcupaH om IIpoepamama 3a MoOpcko 0eno u
pubapcmeo, cepurHarcuparHa om Esponeiickua csr03 upe3 Esponeiickusi (hoHO 3a mopcko 0eno u
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Figure 3.7.1 Length-weight relation

[11.3.8 Sex ratio

The sex ratio was determined of 100 samples. Sex of the determined specimens, 52% was
male and 48% was female (Figure 3.8.1).

52%

48%

%
~
WO

Figure 3.8.1 Sex ratio of whiting (Merlangius merlangus) caught in the Bulgarian
Black Sea waters.
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EBPONERC KM QOH/ 3A MUHHCTEPCTBO HA SEMEAENHETO, XPAHMTE M MOPCKO AEADO M

MOPCKO AENO U PHEAPCTBO FOPATE PUGAPCTBO

The mean lengths in females by age group were higher, with the exception of two-year
specimens, in which males showed close values of lengths (Figure 3.8.2).
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Figure 3.8.2 Sex ratio by size and age of whiting.

[11.3.9 Fertility

Fertility was determined on 100 specimens. Gonado somatic index 1s highly dependent on the
on the sexual glands weights (R®= 0.9717), which is correlated with the high maturation of
females in the late spring and summer spawning processes of whiting (Figure 3.9.1).
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Figure 3.9.1 Glandule weight (g) vs.GSI for whiting.
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pubapcmaeo
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Batch fecundity of whiting from the researched period correlated low with GSI (R* = 0.2301)
(Figure 3.9.2).
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Figure 3.9.2 Batch fecundity vs. GSI for whiting.

[1.3.10 Sexual maturity
Sexual maturity was determined on 100 specimens. During this period it i1s actively used in
sexual products, with 100% of the degree ot maturity being IV-VL.
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Figure 3.10.1 Sexual maturity by age of whiting - female? and male .

V-Vl

= I\/=V ,
12 VA

10 - IV-

IV -VI IV-VI
IV-VI -

| | | [ | | | | | | | I | | |

6.5 85 95 105 115 125 135 145 155 16.5 175

Lcm

Figure 3.10.2 Sexual maturity along the length of whiting - female € and male .

[11.3.11 Catch numbers and biomass by age and length

Monthly catches (in tons) together with mean weights of whiting were used to derive the
monthly catch numbers. The share (%) by age groups and catch numbers were used to create
catch-at-age matrix for selected months by age groups (Table 3.11.1).

IIpoexm N° BGi4MFOP001-3.003-0002-C02, ,,CebupaHe, ynpasieHue u u3no./138aHe Ha OAHHU 3a
ueaume Ha HAY4YHUSL AHAAU3 U u3nsaHeHuemo Ha Obwama noaumuxa 6 obaacmma Ha
pubapcmeomo 3a nepuoda 2020-2021 2.“, ¢unavcupaxH om IIpoepamama 3a Mopcko 0eno u
pubapcmeo, cepurHarcuparHa om Esponeiickua csr03 upe3 Esponeiickusi ¢foHO 3a mMopcko 0eno u
pubapcmaeo
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EBPONEACKM DOH/ 3A MUHMCTEPCTBO HA IEMEAENMETO, XPAHMUTE M

Table 3.11.1 Catch at age (10°) matrix and biomass (kg) of whiting for selected
months.

Catch-at-Age *107 (in thousands)
Age groups 1th 2nd
Quarter Quarter
0 6,8156 4.,0206
1 19,9925 11,7939
2 26,3538 15,5465
3 27,7169 16,3506
4 11,8138 6,9691
5 09,9963 5,8970
> 102,6888 60,5778
Biomass (kg)
Age groups 1th 2nd
Quarter Quarter
0 38,1178 22,4863
1 227.,6535 134,2966
2 339,9045 200,5153
3 538,8813 317,8950
4 273,5838 161,3916
5 436,3591 257.4154
b2 1854,5000 1094,0000

Monthly catches (in tons) together with mean weights of whiting were used to derive the
monthly catch numbers. The share (%) by length groups and catch numbers were used to
create catch at length matrix for selected months by age groups (Table 3.11.2).

Table 3.11.2 Catch at length (10°°) matrix and biomass (kg) of whiting for selected
months.

Catch-at-length *10~ (in thousands)
Length group 1th 2nd
(cm) Quarter Quarter
6,5 0,4544 0,2680
8 1,3631 0,8041
8,5 0,9088 0,5361

IIpoexm N2 BGi4MFOP001-3.003-0002-C02, ,,CobupaHe, ynpas.ieHue u u3noa3séaHe Ha OaHHU 3d
yeaume Ha HAY4YHUA aHaau3 u u3nsaHeHuemo Ha QObwama noaumuxa 8 obaacmma Ha
pubapcmeomo 3a nepuoda 2020-2021 2., ¢uHaHcupaH om IIpoepamama 3a mopcko 0eno u
pubapcmeo, cvpurHarcupara om Esponeiickus cst03 upe3 Egponetickus ¢poHO 3a mopcko 0eno u
pubapcmaeo

Page4‘7



EBPONEMCKM ChiO3
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MUHHCTEPCTBO HA SEMEAENMETO, XPAHMTE M

MOPCKO AEAD W

MOPCKO ALMTO U PUBAPCTBO FOPMHTE PULAPCTBO
9 0,9088 0,5361
9.5 0,9088 0,5361
10 8,6331 5,0928
10,5 4,5438 2,6804
11 4,0894 2,4124
11,5 10,9050 6,4330
12 6,3613 3,7526
12,5 14,5400 8,5774
13 14,0856 8,3093
13,5 5,4525 3,2165
14 6,8156 4,0206
14,5 6,3613 3,7526
15 5,4525 3,2165
15,5 0,9088 0,5361
16 1,3631 0,8041
16,5 0,4544 0,2680
17 3,1806 1,8763
17,5 1,3631 0,8041
19 3,6350 2,1443
3 102,6888 60,5778
Biomass (kg)

Length group 1th 2nd
(cm) Quarter Quarter
6.5 0,8906 0,5254
8 4,5528 2,6858
8,5 3,7531 2,2140
9 4,8845 2,8815
9,5 5,7887 3,4149
10 69,3422 40,9061
10,5 37,4314 22,0814
11 40,0441 23,6227
11,5 123,9581 73,1249
12 79,3566 46,8138
12,5 215,5283 127,1437
13 264,3463 155,9422
5.5 105,6740 62,3388
14 146,2088 86,2510
14,5 148,2126 87,4330
15 140,5291 82,9004
15,5 27,6396 16,3051
16 44,3924 26,1878

16,5 16,9028 09,9712

IIpoexm N° BGi4MFOP001-3.003-0002-C02, ,,CebupaHe, ynpas.seHue u u3noa3séaHe Ha OaHHU 3d

yeaume HaA HAYYHUA aHAAU3 U u3nsaHeHuemo Ha QObwama noaumuka 6 obaacmma Ha
pubapcmeomo 3a nepuoda 2020-2021 2.“, ¢uHaHcupaH om IIpoepamama 3a MoOpcko 0eno u
pubapcmeo, cvurHarcupara om Esponeiickus cst03 upe3 Egponetickus ¢poHO 3a mopcko 0eno u

pubapcmaeo
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EBPONEMCKM CHIO3

MOPCKO [IEAO U

EBPOMEACKM DOH/ 3A MHUHMCTEPCTBO HA IEMEAENMETO, XPAHMTE M
MOPCKO A0 M PUEAPCTRO FOPUTE PUBAPCTBO
17 131,6279 77,6495
17,5 57,3240 33,8163
19 186,1120 109,7905
» 1854,5000 1094,0000
The biomass was higher in the first quarter (January-March) of the study period (Figure
3.11.1).
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Figure 3.11.1 Biomass dynamics for 1® and 2" quarter, 2021.

[11.3.12 Coefficient of variation of length
na

[I1.3.13 Conclusions and recommendations

The analysis of the biological parameters of the whiting makes 1t possible to draw the

following conclusions:

1) In the catches of the Bulgarian aquatoria on the Black Sea in the 1st and 2nd quarters
of 2021, the size composition 1s represented by individuals with body length from 6.5
cm to 19.0 cm. In the study period, preponderance have size groups of 12.5 cm.

2) The age structure of the whiting 1s represented by six age classes— 0- 5 years old.The
predominant age in the 1th and 2th quarters was 3-3+ y !, followed by participation
with 25.66% in catches of 2-2+ y-1 age groups. Age 1-1+y"' is high with an advocacy

rate of 19.47%. A decrease was observed for 0 + y! (6.64%) .

IIpoexm N° BGi4MFOP001-3.003-0002-C02, ,,CebupaHe, ynpasieHue U u3no./138aHe HaA OAHHU 3a
yeaume Ha HAY4YHUA aHaau3 u u3nsaHeHuemo Ha QObwama noaumuxa 8 obaacmma Ha
pubapcmeomo 3a nepuoda 2020-2021 2., ¢uHaHcupan om IIpoepamama 3a mopcko 0eno u
pubapcmeo, cvpurarcupara om Esponeiickus cst03 upe3 Egponetickus ¢goHO 3a mopcko 0eno u

pubapcmaeo
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3) The analysis of the conditioning of the whiting shows a variation of the parameter
over the different months.

4) The relationship between the size (L) and the weight (W) of the specimens examined
is described by the equation: W = 0.005 1*L>1°%8,

5) Female (%) specimens prevailed by 52%, followed by males (&) by (48%).

6) The average lengths 1n females by age group are higher, with the exception of two-
year-old specimens where close values are observed.

7) Gonado- somatic index is highly dependent on the weight of the gonads (R* = 0.9717),
which i1s associated with the high maturation rate of females in late spring and summer
and the breeding process of the species.

8) Active maturation of sex products has been observed and in 100% the maturity rate is
IV-VL

9) The biomass of the whiting is higher in the first quarter (January - March) of the study
period.

IIpoexm N° BGi4MFOP001-3.003-0002-C02, ,,CobupaHe, ynpas.ieHue u uU3noa3éaHe Ha OaHHU 3d
yeaume Ha HAY4YHUA aHaau3 u u3nsaveHuemo Ha QObwama noaumuxa 8 obaacmma Ha
pubapcmeomo 3a nepuoda 2020-2021 2.“, ¢uHaHcupaH om IIpoepamama 3a Mmopcko 0eno u
pubapcmeo, cspurHarcupara om Esponeiickus csto3 upe3 Egponeiickus ¢poHO 3a mopcko 0eno u
pubapcmao
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[V. Biological monitoring of red mullet (Mullus barbatus) landings

[V.1 Objectives

Red mullet 1s one of the most important fish species fished and consumed traditionally in the
Black Sea countries. Multi annual biological monitoring on the landings provides the so
called “Fishery dependant” information. The aim of this study 1s to collect and to analyze
dynamics 1n length and weight age distribution as well as to determinate condition of the red
mullet species using the so-called condition factor. The condition factor is also a useful index
for monitoring of feeding intensity, age, and growth rates in fish. It 1s strongly influenced by
both biotic and abiotic environmental conditions and can be used as an index to assess the
status of the aquatic ecosystem in which fish live. Biological information on species collected
each month thus analyzed and compared for previous periods could be used then for
estimation of growth parameters. These indicators are with very high importance ot species.
Robust and informative long-term information i1s of crucial importance for fisheries stock
assessment, fisheries management and decision making process as a whole.

V.2 Sampling

[V.2.1 Geographic area coverage
Data of present analysis were collected from landing ports of Bulgarian Black Sea coast.
During first 6 months of 2021, 4 samples with 320 specimens were collected and processed.

[V.2.2 Sampling period
Monthly sampling was carried out as investigated area includes the Bulgarian Black Sea
coast.

Data Harbour F/V Catch/kg
26.2.2021 Nesebar BAHARI 11
14.3.2021 Nesebar ISHTAR 10
8.4.2021 Varna TRIGONA 2
26.6.2021 Balchik SVETI ILIYA 12

IIpoexm N° BGi1i4MFOP001-3.003-0002-C02, ,,Cebupane, ynpasaeHue u u3no/n3saHe Ha OaHHU 3d
yeaume Ha HAY4YHUA aHaau3 u u3nsaHeHuemo Ha QObwama noaumuxa 8 obaacmma Ha
pubapcmeomo 3a nepuoda 2020-2021 2., ¢uHaHcupaH om IIpoepamama 3a mopcko 0eno u
pubapcmeo, cvpurHarcupara om Esponeiickus cst03 upe3 Egponetickus ¢poHO 3a mopcko 0eno u
pubapcmaeo
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EBPONEACKM Cbi03 S
EBPONERC KM ®OH/ 3A MUHHCTEPCTBO HA SEMEAENMETO, XPAHWTE M MOPCKO QEAO U

MOPCRO ALAO U PUBAPCTBO TOPHTE PUGAPCTBO
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Ocean Data View
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Figure 2.2.1 Research area and plan of the sampling ports of Bulgarian Black Sea coast.

IV.2.3 Statistical analysis of data
See section statistical analysis of sprat.

IV.3 Results

IV.3.1 Landings statistics

Official statistics on landings during the period of examination are presented in Figure 3.1.1.
The catches in January and May were zero. The highest catch was registered in June 2021.
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EBPONEMCKM CHI03 POrPAMA 3 A
EBPONERC KM QOH/ 3A MUHHCTEPCTBO HA SEMEAENHMETO, XPAHMTE M MOPCKO AEAD M

MOPCKO AEMO U PHBAPCTBO FTOPHUTE PUGAPCTBO

June 0.708
May
Apnil 0.135
lanuary 0
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8

Landings (OTM) ()

Figure 3.1.1 Landings statistics of red mullet.

[V.3.2 Length structure of landings

The size classes of the mullet during the studied period were in the range of 7 cm to 17.5 cm.
The groups in the first quarter prevailed: 9 cm, 11 cm, and in the second 12, 12.5 and 13.5 cm.
(Fig. 3.2.1).
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Figure 3.2.1 Length structure of red mullet landings.

IIpoexm N° BGi4MFOP001-3.003-0002-C02, ,CebupaHe, ynpasieHue U u3no./138aHe HaA OAHHU 3a
yeaume HA HAYYHUA aHAAU3 U u3nsaHeHuemo Ha Obwama noaumuxa 6 obaacmma Ha
pubapcmeomo 3a nepuoda 2020-2021 2.“, ¢unaHcupaH om IIpoepamama 3a MOpPCKO 0eno u
pubapcmeo, cspuHarHcupara om Esponeiickus cst03 upe3 Egponetickusi ¢goHO 3a mopcko 0eno u
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EBPONENCKM CHI0O3 P OrBEAMA 1A
EBPONERCKM DOHA 3A MUHMCTEPCTBO HA IEMEAENMETO, XPAHMTE M MOPCKO IEAO U

MOPCKO AEMO U PHBAPCTBO TOPUTE PUBAPCTBO

[V.3.3 Age structure of landings
The three readers determined the age of red mullet otoliths, and reader 1 read all otoliths

twice. Specimens (n = 250) were used for age determination. The age structure of the red
mullet in the first trimester showed highs of 0-0 + year and 1-1 + year individuals. 2-2 + year
specimens had about 14% share 1n catches, and older groups were missing in catches. In the
second quarter, recruitnment was almost non-existent in catches (2.7%), 1-1 year’s old had a
subordinate share (8.8%), 2-2 + years had a share of 51% in total catches, 3-3 + years 33%, 4-

4 + years - 0.8%.
I III_

|-st Quarter Ik-nd Quarter

%-share of age groups in the catch
composition
(Y
-

200+ m1-1+ W22+ Wm33+ W44+ W55+

Figure 3.3.1 Share of age groups in 2021.

I1V.3.4 Condition factor

The condition of the mullet in the first trimester was lower than the condition in the second
trimester.

IIpoexm N° BGi4MFOP001-3.003-0002-C02, ,,CebupaHe, ynpasieHue U u3no./138aHe Ha OAHHU 3a
ueaume HA HAYYHUA aHAAU3 U u3nsaHeHuemo Ha Obwama noaumuxka 6 obaacmma Ha
pubapcmeomo 3a nepuoda 2020-2021 2., ¢uHavcupanH om Ilpoepamama 3a Mopcko 0eno u
pubapcmeo, cepunHarcuparHa om Esponeiickua csr03 upe3 Esponeiickusi ¢)oHO 3a mMopcko 0eno u
pubapcmaeo
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Figure 3.4.1 Fulton condition factor of red mullet by length classes.

The conditioning factor by age groups showed a higher condition of the mullet in the second
trimester.
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Figure 3.4.2. Fulton condition factor of red mullet by age classes.
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EBPONEMCKM ChiO3 . o & b A
EBPONERCKM DOHA 3A MHUHMCTEPCTBO HA IEMEAENMETO, XPAHMTE M MOPCKO IEAD U

MOPCKO AENMO U PHEAPCTBO FOPUTE PUBAPCTBO

[V.3.5 Weight structure
Weight was measured of 320 specimens. The mean weights of the mullet in the first trimester

were significantly lower than in the second trimester due to the absence of the older age
groups 1in the first three months.
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Figure 3.5.1. Weight structure by age group.

[V.3.6 Size structure by age group
The fish length was measured of 320 specimens. The mean length of the mullet in the first

trimester was significantly lower than in the second trimester due to the absence of older age
groups 1n the first three months.

IIpoexm N° BGi4MFOP001-3.003-0002-C02, ,,CebupaHe, ynpasieHue u u3no./138aHe Ha OAHHU 3a
yeaume HaA HAYYHUS aHAAuU3 U u3nsaHeHuemo Ha QObwama noaumuka 6 obaacmma Ha
pubapcmeomo 3a nepuoda 2020-2021 2., ¢uHaHcupaH om IIpoepamama 3a mopcko 0eno u
pubapcmeo, cvpurHarcupara om Esponeiickus cst03 upe3 Egponetlickus ¢poHO 3a mopcko 0eno u
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EBPONENCKM CHI0O3 P OrEAMA 3k
EBPONERCKM DOHA 3A MHUHMCTEPCTBO HA IEMEAENMETO, XPAHMTE M MOPCKO EAO U

MOPCKO ALMTO U PRBAPCTRO TOPHTE PUBAPCTBO
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Figure 3.6.1. Length structure by age group.

[V.3.7 Length- weight relationship

The length-weight relationship in the first trimester of mullet showed an allometric increase

with high determinism (R*= 0,9856).
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Figure 3.7.1 Length-weight relationship - I quarter of 2021.

The size-weight relationship 1n the second trimester 1s described by the logarithmic model
showing a very high degree of determinism (R? =0.9928).
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EBPONENCKM CHIO3 FOrPAMA 1A
EBPONERC KM QOH/ 3A MUHHCTEPCTBO HA SEMEAENMETO, XPAHMTE M MOPCKO AEADO U

MOPCKO ALTO U PHEAPCTBO TOPHTE PUBAPCTBO
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Figure 3.7.2 Length-weight ratio - II quarter of 2021.

IV.3.8 Sex ratio
The sex ratio was determined of 60 samples. Females (53-55%) predominated in the first and

second quarters of 2021. Males were 45-47% 1in the first and second quarters (Figure 3.8.1)
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Figure 3.8.1 Sex ratio of red mullet (Mullus barbatus) caught in the Bulgarian Black Sea
waters.

[V. 3.9 Fecundity
60 specimens were investigated for batch fecundity of red mullet. The portion fertility of the
red mullet was examined at the end of June and 1s expected to increase in the following

Pages 8
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months, which 1s related to the biology of the species and the active maturation of the sexual
products during the warm months of the respective year.

Batch fecundity of red mullet
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@urypa. 3.9.1 Batch fecundity of red mullet.

[V.3.10 Sexual maturity
60 specimens are used for maturity determination. The red mullet 1s a summer breeding
species. The beginning of the active breeding of the species was registered in March-April.

Sexual maturity of red mullet, January-March ¢

|
0 1
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Sexual maturity of red mullet, April-June ¢
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Figure 3.10.1 Sex maturity by age for red mullet.
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Figure 3.10.2 Sex maturity by age for red mullet.

[V.3.11 Catch numbers and biomass by age and length

Monthly catches (in tons) together with mean weights of red mullet were used to derive the
monthly catch numbers. The share (%) by age groups and catch numbers were used to create

catch-at-age matrix for selected months by age groups (Table 3.11.1).

Table 3.11.1 Catch at Irnght *10~ and Catch at age (10°) matrix and biomass (kg) of

red mullet for selected months, 2021.

Length | Catch in numbers *10-3 Biomass (kg)

classes I-st 1I-nd Total I-st II-nd Total

(c™M) quarter | quarter quarter | quarter

1.5 21.65  10.00 21.65 | 69.94 0.00 | 69.94
13.42 0.00 13.42 | 52.45 0.00 52.45
13.15 1 0.00 [ 13.15 ] 69.94 1 0.00 | 69.94 |
27.70 1.31 29.01 | 192.33 8.19 200.52
15.09  ]12.30 17.39 | 122.39 ] 16.02 | 138.41 |
12.12 2.90 15.02 | 104.91 24.56 129.47
5.14 2.57 7.70 | 52.45 29.55 82.00
12.95 1.31 14.26 | 174.85 19.58 194.43
1.09 4.29 5.39 | 17.48 68.71 86.19
0.00 | 5.89 5.89 1 0.00 110.36 | 110.36
0.83 8.56 9.39 | 17.48 186.90 204.38

IIpoexm N° BGi4MFOP001-3.003-0002-C02, ,,CebupaHe, ynpasieHue U u3no./138aHe Ha OAHHU 3a
ueaume HA HAYYHUA aHAAU3 U u3nsaHeHuemo Ha Obwama noaumuxka 6 obaacmma Ha
¢unarcupan om IIpoepamama 3a mopcko 0eno u
pubapcmeo, cepunHarcuparHa om Esponeiickua cst03 upe3 Esponeiickusi ¢goHO 3a mMopcko 0eno u

pubapcmeomo 3a nepuoda 2020-2021 2.5,

pubapcmeo
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EBPONEMCKM ChiI03
EBPONERCKM 2OH/ 3A

MUHHCTEPCTBO HA SEMEAENMETO, XPAHMTE M

MOPCKO AEAD WM

MOPCKO AL/IO U PUEAPCTBO FOPUTE PUBAPCTBO
13 0.00 3.22 3.22 | 0.00 97.54 97.54
13.5 0.70 | 4.26 496 | 17.48 138.13 155.61
14 0.55 2.08 2.62 [ 17.48 68.00 85.48
14.5 0.00 1.32 1.32 | 0.00 44.14 44.14
15 0.00 0.69 0.69 | 0.00 23.50 23.50
15.5 0.00 0.11 0.11 | 0.00 3.56 3.56
16 0.00 1 0.05 0.05 | 0.00 1.78 1.78
16.5 0.00 0.02 0.02 | 0.00 0.71 0.71
17 0.00 1 0.03 0.03 | 0.00 1.07 1.07
17.5 0.00 0.02 0.02 | 0.00 0.71 0.71
Age Catch in numbers *10-3 | Biomass (kg)
groups I-st II-nd Total I-st II-nd Total

- (yr) uarter | quarter quarter quarter
0-0+ 72.53 1.43 73.96 | 367.18 9.26 376.43
1-1+ 43.89 7.49 51.38 | 419.63 77.25 496.88
2-2+ 7.97 21.98 29.95 | 122.39 445.00 567.39

| 3-3+ 0.00 | 9.44 9.44 | 0.00 290.49 290.49
4-4+ 0.00 0.53 0.53 | 0.00 19.58 19.58
5-5+ 0.00  [0.03 0.03 | 0.00 1.42 1.42

[V.3.12 Coefficient of variation of length
nd

[V. 3.13 Conclusions

1) Catches of mullet were missing in January and May 2021 with OTM. Maximum catch
was recorded 1n June 2021 (0.708 tonnes).

2) The size classes of the red mullet during the studied period were 1n the range of 7 cm

to 17.5 cm. The groups in the first quarter prevailed: 9 cm, 11 cm, and in the second
12, 12.5 and 13.5 cm.

3) The age structure of the red mullet in the first trimester showed highs of 0-0 + year
and 1-1 + year individuals. 2-2 + year specimens had about 14% share in catches, and
senior groups were missing in catches.

IIpoexm N° BGi4MFOP001-3.003-0002-C02, ,,CebupaHe, ynpasaeHue u u3noa3éaHe Ha OAHHU 3d
yeaume HaA HAYYHUS aHAAu3 u u3nsaHeHuemo Ha QObwama noaumuka 6 obaacmma Ha
pubapcmeomo 3a nepuoda 2020-2021 2.“, ¢uHaHcupaH om IIpoepamama 3a MoOpcko 0eano u
pubapcmeo, cegpuHaHcupaHa om Egponeilickusa cvsto3 upe3 Egponetickus oHO 3a MOpCcKo 0eao u
pubapcmaeo
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4) In the second quarter, recruitment was almost non-existent in catches (2.7%), 1-1+
olds had a subordinate share (8.8%), 2-2 + year’s had a share of 51% 1n total catch, 3-
3 + year 33%, 4-4 + year - 0.8%.

S) The conditioning factor by age groups showed a higher condition of the red mullet in
the second trimester, probably related to the active maturation ot sexual products and
an increase 1n individual weight.

6) The mean weights of the red mullet in the first trimester were significantly lower than
in the second trimester due to the absence of the older age groups in the first three
months.

7) The length-weight relationship in the first trimester of mullet showed an allometric
increase with high determinism (R* = 0.9856).

8) In the first and second quarters of 2021, females predominated (53-55%), while males
accounted for 45-47% 1n the first and second quarters.

9) The portion fertility of the red mullet was examined at the end of June and 1s expected
to increase 1n the following months, which 1s related to the biology of the species and
the active maturation of the sexual products during the warm months of the respective
year.

IIpoexm N° BGi4MFOP001-3.003-0002-C02, ,,CebupaHe, ynpas.neHue u u3noa3séaHe Ha OaHHU 3d
yeaume HaA HAYYHUA aHaau3 u u3nsaHeHuemo Ha QObwama noaumuxa 8 obaacmma Ha
pubapcmeomo 3a nepuoda 2020-2021 2.“, ¢uHaHcupaH om IIpoepamama 3a mopcko 0eno u
pubapcmeo, cvpurHarHcupara om Esponeiickus csto3 upe3 Egponetickus ¢poHO 3a mopcko 0eno u
pubapcmaeo
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MOPCKO ALTO U PHEAPCTBO FOPHTE PUBAPCTBO

V. Biological monitoring of anchovy (Engraulis encrasicolus)

V.1 Objectives

Anchovy (Engraulis encrasicolus) 1s a pelagic sea fish of importance for fishing in the Black
Sea. The purpose of this study 1s to collect and analyze the dynamics of length, weight and
age distribution, as well as to determine the condition of the observed species using the so-
called Ricker factor . Biological information on a species 1s collected every month and thus
analysed and compared with previous periods and can then be used to assess growth
parameters. These indicators are of very high importance for species. Long-term information

1s crucial for assessing fish stocks, fisheries management and the decision-making process as
a whole.

V.2 Sampling

V.2.1 Geographic area coverage

The data from this analysis are collected directly from the discharges in the ports from the
Bulgarian Black Sea coast. In the Ind and 2nd quarters of 2021, § samples containing 313
specimens were collected and processed.

V.2.2 Sampling period

Date Sampling | Fishing Catch/kg
ports vessel
Sozopol | FV 26 1170
21.1.2021
11.2.2021 | Nesebar NIKO 1240

5.3.2021 | Sozopol BALNOBOR | 2000

19.4.2021 | Sozopol MEDUZA 3 | 1740

29.6.2021 | Pomorie | EGEO 700

IIpoexm N° BGi4MFOP001-3.003-0002-C02, ,,CebupaHe, ynpasieHue U u3no./138aHe Ha OAHHU 3a
yeaume HaA HAYYHUA aHaau3 u u3nsaHeHuemo Ha QObwama noaumuxa 8 obaacmma Ha
pubapcmeomo 3a nepuoda 2020-2021 2.“, ¢uHaHcupaH om IIpoepamama 3a mopcko 0eno u
pubapcmeo, cvpurHarHcupara om Esponeiickus cst03 upe3 Egponetickus ¢goHO 3a mopcko 0eno u
pubapcmaeo
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Figure 2.2.1 Research area and plan of the sampling ports of Bulgarian Black Sea coast.

V.2.3 Statistical analysis of data
See section statistical analysis of sprat.

V.3 Results

V.3.1 Landings statistics
According to official catch statistics large catches were taken in February (Figure 3.1.1).

IIpoexm N° BGi4MFOP001-3.003-0002-C02, ,,CebupaHe, ynpasieHue U u3no./138aHe HaA OAHHU 3a
yeaume HA HAYUHUS AHAAUS U USNBAHEHUEMO Ha Obwama noaumuxa 6 obaacmma Ha
pubapcmeomo 3a nepuoda 2020-2021 2.“, ¢unavcupan om IIpoepamama 3a mopcko 0eno u
pubapcmeo, csuHarHcupara om Esponeiickus cst03 upe3 Egponetlickus ¢poHO 3a mopcko 0eno u
pubapcmaeo
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Figure 3.1.1 Landings statistics of anchovy.

V.3.2 Length structure of landings

In the catches of the Bulgarian aquaria of the Black Sea during the research period of 2021,
the size composition 1s presented by individuals with a body length from 6.0 cm to 12.5 cm.
During individual months the variation order is interrupted and absent from it or poorly
represented individuals of certain sizes.
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Figure 3.2.1 Frequency of anchovy length from landings
Note: In May, there were no recorded catches of anchovy with OTM

IIpoexm N° BGi4MFOP001-3.003-0002-C02, ,,CebupaHe, ynpasieHue U u3no./138aHe Ha OAHHU 3a
yeaume HA HAYYHUA aHAAU3 u u3nsaHeHuemo Ha Obwama noaumuxa 6 obaacmma Ha
pubapcmeomo 3a nepuoda 2020-2021 2.“, ¢unaHcupaH om IIpoepamama 3a MOpPCKO 0eao u
pubapcmeo, cspurHarcupara om Esponeiickus cst03 upe3 Egponetlickus ¢poHO 3a mopcko 0eno u
pubapcmao
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V.3.3 Age structure of landings

Samples (n = 313) were used to determine age. In January, 2021 the share of 0+ annual
specimens was high (46.50%), and the presence of two-year-olds reached ~24.20%. In
February, one and four-year-olds were presented with the highest percentage in catches as two
- and three-year-olds showed almost equal distribution. In March, two-year-old fish made up
~43.05% of catches. In April, the importance of annuals reaching ~ 56.00%, (Figure 3.3.1) is
growing. In June, the preponderance of three-year-old fish was observed.
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Figure 3.3.1 Age distribution of anchovy (%).

During the study period, the results of 1* and 2nd 2021 (Figure 3.3.2) showed the highest
participation of two and zero-year-old fish, with lower participation of four-year-olds and no
anchovy specimens of the most senior age groups (five and six-year-olds) recorded.
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Figure 3.3.2 Age distribution of anchovy in 1st and 2nd quarters, 2021.

V.3.4 Condition factor

In January, the condition factor showed the highest values and decreased in the remaining
months.

IIpoexm N° BGi4MFOP001-3.003-0002-C02, ,,CebupaHe, ynpasieHue U u3no./138aHe Ha OAHHU 3a
ueaume HA HAYYHUSA aHAAU3 U u3nsaHeHuemo Ha Obwama noaumuxka 6 obaacmma Ha
pubapcmeomo 3a nepuoda 2020-2021 2., ¢uHavcupaH om Ilpoepamama 3a Mopcko 0eno u
pubapcmeo, cepunHarcuparHa om Esponeiickua csr03 upe3 Esponeiickusi ¢)oHO 3a Mopcko 0eno u
pubapcmaeo
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Figure 3.4.1 Average anchovy conditioning values by month.

V.3.5 Weight structure
The weight was measured at 313 samples. The weight structure analysis shows that the
average weights by age group vary by range. The highest weight showed the four-year-old

fish: 9.46g (January), 10.82¢g, (February) 10.01g (March) and 11.51¢g in June.
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Figure 3.5.1 Average anchovy weights in the 1th and 2nd quarters.
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V.3.6 Size structure by age group
The length of the fish was measured at 313 specimens. As the age increases, the linear

dimensions increase steadily. The average length of the anchovy during the study period 1s as
follows: is 8.24 c¢cm (January), 10.25 cm (February), 9.87 c¢cm (March), 8.89 cm (April),

10.27cm (June).
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Figure 3.6.1 Average anchovy lengths in the 1th and 2nd quarters.

V.3.7 Length- weight relationship

The interrelation between the size (L) and the weight (W) of the sampled specimens is
described by the equation: W = 0.0207*L>87%¢

From the analysis, it follows that the increase in the whiting 1s allometric (n # 3).

Table 3.7.1 Length-weight relation parameters.

year a n

2021 0.0207 2.8986

IIpoexm N° BGi4MFOP001-3.003-0002-C02, ,,CebupaHe, ynpasieHue u u3no/138aHe Ha OaAHHU 3a
yeaume HA HAYYHUA aHaau3 u u3neaHeHuemo Ha QObwama noaumuka 6 obaacmma Ha
pubapcmeomo 3a nepuoda 2020-2021 2.“, ¢unavcupan om IIpoepamama 3a mopcko 0eno u
pubapcmeo, cepurHarcuparHa om Esponeiickua csr03 upe3 Esponeiickusi ¢hoHO 3a mopcko 0eno u
pubapcmaeo
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Figure 3.7.1 Linear regression of the ratio size (L)-weight(W) of the anchovy.

V.3.8 Sex ratio
The sex ratio was determined of 250 samples. Sex of the determined specimens, 36% was

male (&) and 64% was female (9) (Figure 3.8.1).

HQ Hg&

Figure 3.8.1 Sex ratio of anchovy.

IIpoexm N° BGi4MFOP001-3.003-0002-C02, ,,CebupaHe, ynpasieHue u u3no./138aHe Ha OAHHU 3a
yeaume Ha HAYYHUA aHaau3 u u3nsaHeHuemo Ha QObwama noaumuxa 8 obaacmma Ha
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pubapcmeo, cspurHarHcupara om Esponeiickus cst03 upe3 Egponeiickus ¢poHO 3a mopcko 0eno u
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The mean lengths in females© are higher.
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Figure 3.8.2 Sex ratio by size and age of anchovy.

V.3.9 Fertility
Fertility was determined on 100 specimens. The gonado-somatic index 1s highly dependent

on the weight of the gonads (R = 0.9822), which is associated with the high maturation rate
of females in late spring and summer and the breeding process of the anchovy (Figure. 3.9.1).

y=19,107x+1,3874
R2=0,9822

GSI

W gland, g

Figure. 3.9.1 Dependence of the weight of the gland on the gonadosomatic index (GSI).
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Figure 3.9.2 Batch fecundity vs. GSI for anchovy.

V.3.10 Sexual maturity

250 specimens have been assigned sexual maturity. All specimens studied showed a rate of
running gonads (V-1II). The beginning of the active breeding of the anchovy was registered in
June. In June, we observed mass mature sex products in over 100% of the females studied.
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Figure 3.10.1 Sexual maturity by age of anchovies-female ¢ and male &.
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Figure 3.10.2 Sexual maturity by size of anchovies-female © and male J.

V.3.11 Catch numbers and biomass by age and length

Monthly catches (in tons) together with mean weights of anchovy were used to derive the
monthly catch numbers. The share (%) by age groups and catch numbers were used to create
catch-at-age matrix for selected months by age groups (Table 3.11.1).

Table 3.11.1 Catch at age-(10°) matrix and biomass (kg) of anchovy for selected

months.
Catch-at-Age *10- (in thousands)
1st 2nd
quarter quarter
0 49,0042 0,7983
1 42,3820 0,6904
2 53,6397 0,8738
3 39,7331 0,6473
-~ 22,5154 0,3668
S 207,2744 3,3767
Biomass (kg)
Age groups 1st 2nd
quarter quarter
0 130,3070 2,1228
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1 204,1583 3,3259

2 259,2407 4,2232

3 298,3957 4,8611

4 232,5844 3,7890

Y 1124,686 18,3220

Monthly catches (in tons) together with mean weights of anchovy were used to derive the
monthly catch numbers. The share (%) by length groups and catch numbers were used to
create catch at length matrix for selected months by age groups (Table 3.11.2).

Table 3.11.2 Catch at length (10°) matrix and biomass (kg) of anchovy ftor selected

months.
Catch at length *10-3
Length 1st 2nd
group quarter quarter
(cm)
6 3,973312 0,0647
6,5 10,595499 0,1726
7 17,879904 0,2913
7,5 16,555467 0,2697
3.0 21,853216 0,3560
3.5 13,906592 0,2265
9.0 29,79984 0,4855
9.5 23,177653 0,3776
10.0 23,839872 0,3884
10.5 8,6088427 0,1402
11.0 14,568811 0,2373
11.5 10,595499 0,1726
12.0 10,595499 0,1726
12.5 1,3244373 0,0216
> 207,2744 3,3767
Biomass (kg)
Length 1st 2nd
group quarter quarter
(cm)
6 7,3043 0,1190
6,5 22,5618 0,3675
7 47,3817 0,7719
7,5 53,0636 0,8644
3.0 80,5721 1,3126
3.5 57,6859 0,9397
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9.0 145,9795 2,3781
9,5 129,5300 2,1101
10 155,5485 2,5340
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11 127,3844 2,0752
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12 114,7956 1,8701
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Figure 3.11.1 Biomass dynamics for 1% and 2™ quarter, 2021.

[11.3.12 Coefficient of variation of length
nd

[I1.3.13 Conclusions and recommendations

The analysis of the biological parameters of the anchovy makes it possible to draw the
following conclusions:

1) The percentage participation (%) of the age groups in the 1th and 2th quarters shows the
dominance of individual generations during the winter and spring months.

2) The age composition is made up of 4-5 age groups, with 5 - annual fish not found.

IIpoexm N° BGi4MFOP001-3.003-0002-C02, ,,CebupaHe, ynpasieHue U u3no./138aHe Ha OAHHU 3a
yeaume HaA HAYYHUA aHaau3 u u3nsaveHuemo Ha QObwama noaumuxa 8 obaacmma Ha
pubapcmeomo 3a nepuoda 2020-2021 2., ¢uHaHcupan om IIpoepamama 3a mopcko 0eno u
pubapcmeo, cvpunHarcupara om Esponeiickus cst03 upe3 Egponetlickus ¢poHO 3a mopcko 0eno u
pubapcmaeo
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(3) Linear and weight dimensions reach significantly high values. It follows from the analysis
that the increase in anchovy during the study period was allometric.

4) Conditioning data show that conditioning has higher values during the winter period
(January).

5) Females () prevailed by 64%, followed by male (&) specimens by (36%) .

(6) The size structure shows that the average length values by age group vary across ditferent
limits during the study period. Average sizes by age group in January are smaller than in other
months.

7) The dynamics of the gonadosomatic index during preparation and dirt indicates a
characteristic rapid maturation of sex products.

8) January to March biomass of anchovy is higher, then in April-June decreases.

IIpoexm N° BGi4MFOP001-3.003-0002-C02, ,,CobupaHe, ynpas.ieHue u u3noa3éaHe Ha OaHHU 3d
yeaume HaA HAY4YHUA aHaau3 u u3nsaveHuemo Ha QObwama noaumuxa 8 obaacmma Ha
pubapcmeomo 3a nepuoda 2020-2021 2.“, ¢uHaHcupaH om IIpoepamama 3a Mmopcko 0eno u
pubapcmeo, cspurHarcupara om Esponeiickus csto3 upe3 Egponeiickus ¢poHO 3a mopcko 0eno u
pubapcmao
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VI. Biological monitoring of picked dogfish (Squalus acanthias)
landings

VI.1 Objectives

The study examines the population structure of specimens caught by Bulgarian fishermen.

VI.2 Sampling

V1.2.1 Geographic area coverage
Shark specimens were measured and weighed on board fishing vessels.

VI.2.2 Sampling period
A total of 60 specimens were collected and measured (length and weight) distribution and sex
were determined.

Data Harbor F/V Catch/k
27.2.2021 J Kavarna KB5642 43
5.3.2021 Kavarna AMBAR VN4496 80
13.4.2021 Nesebar LEVANT Ns745 5

45°N

44°N

43°N

42°N |

28°E 20°E 30°E 31°E
Figure 2.2.1 Sampling ports of picked dogfish.

——
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VI.3. Landings statistics of spiny dogfish
Official statistics of the spiny dogfish targeted and by caught catches (tonnes) show the total

absence 1n January 2021. The catches in February were 4.286 t, March-April decreased and
the highest catches were recorded in May (7.7938). On the Fig. 3.1.1s shown that the OTM by

catch of spiny dogtish was observed only 1n June with 0.17 tonnes by catch.

B Total catches (t) ™ Catches OTM (t)

og
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JANUARY FEBRUARY MARCH APRIL MAY JUNE

Fig. 3.1 Official statistics on shark catches in the period January - June 2021.

VI.4Results
V1.4.1 Size and weight structure

BOX PLOT - TOTAL AND STANDART LENOTH DISTRIBUTION
OF MALE SPECIMENS
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Figure 4.1.1 Box plot of total and standard length of picked dogfish (males).
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Figure 4.1.2 Box plot of weight of male picked dogfish (first 6 months of 2021).

BOX PLOT - TOTAL AND STANDARD LENGTH
DISTRIBUTION OF FEMALE SPECIMENS
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Figure 4.1.3 Box plot of total and standard length of picked dogfish (females,first 6 months
of 2021).
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BOX PLOT WEIGH DISTRIBUTION OF FEMALE
SPECIMENS
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Figure 4.1.4 Box plot of weight of female picked dogfish (first 6 months of 2021).

The total length of the samples varies between 118-124 ¢cm for males (Fig. 4.1.1) and 117.16-
122 cm for females (Fig. 4.1.3), which shows that all of the studied specimens have reached
sexual maturity (total length about 70 cm 1n females and about 85 ¢cm 1in males). The weight
of the studied specimens varies in the range 5.5-6.3 kg cm for males (Fig. 4.1.2) and 5.45-6.95
kg for females (Fig. 4.1.4) with close average values (6 kg for males and 6.15 kg for females).
. The Fulton condition factor has slightly higher values for females (0.38) than the average

value calculated for males (0.36).
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Figure 4.1.5 a. LWR of female specimens — 6" order polynomial relationship;
b. LWR of male specimens.
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V1.4.2 Sex ratio and Fecundity

At 30 samples were used for maturity determined (January- June). During January-June,
female specimens are sexually mature with apparent presence of embryos. The females were
developed gonads, occupying a large part of the abdominal cavity, with a high degree of

maturity.

54%

7

g

g

;

Fig.4.2.1 Sex ratio of Spiny dogfish.

VI. 4.3 Conclusions and recommendations

1) The catches of picked dogfish with OTM devices in the first 6 months of 2021 were
insignificant and only in June.

2) The distribution of the total length of the Black Sea picked dogfish male -7 in the
first six months ot 2021 varies within narrow limits: 100-109 cm.

3) The weight varies from 5.5 to 6.3 kg for males J.

4) The TL of the females varies from 111 to 124 cm (TL), which 1s indicative that the
females have larger sizes in the observed samples.

S) The individual weights of the females ranged trom 5.45 to 6.94 kg.

6) The L-W connection of females and males follows a complex polynomial connection.

IIpoexm N° BGi4MFOP001-3.003-0002-C02, ,,CebupaHe, ynpasieHue U u3no./138aHe Ha OAHHU 3a
yeaume Ha HAY4YHUA aHaau3 u u3nsaHeHuemo Ha QObwama noaumuxa 8 obaacmma Ha
pubapcmeomo 3a nepuoda 2020-2021 2., ¢uHaHcupaH om IIpoepamama 3a mopcko 0eno u
pubapcmeo, csuHarHcupara om Esponeiickus cst03 upe3 Egponetickus ¢poHO 3a mopcko 0eno u
pubapcmaeo
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7) In January-June, the females are sexually mature with visible embryos. The females
had developed gonads, occupying a large part of the abdominal cavity, in a high
degree of maturity.

Vil.Feeding
VIL.1 Feeding of sprat (Sprattus sprattus)

In the 1st and 2th quarters of 2021, 100% of the Sprattus sprattus stomachs analyzed turned
out to be empty.

VII.2 Feeding of whiting (Merlangius merlangus)

In the 1st and 2th quarters of 2021, 100% of the Merlangius merlangus stomachs analyzed
turned out to be empty.

VIIL.3 Food spectrum of horse mackerel(Trachurus mediterraneus ponticus)

In the Ist and 2th quarters of 2021, 100 % of the Trachurus mediterraneus ponticus
stomachs analysed turned out to be empty.

VIL.4 Food spectrum of red mullet (Mullus barbatus)

In the Ist and 2th quarters of 2021, 100% of the M. barbatus stomachs analyzed turned out to
be empty.

VII.6 Food spectrum of anchovy (Engraulis encrasicolus)

In the 1st and 2th quarters of 2021, 100% of the Engraulis encrasicolus stomachs analyzed
turned out to be empty.

IIpoexm N° BGi4MFOP001-3.003-0002-C02, ,,CebupaHe, ynpasieHue U u3no./138aHe Ha OAHHU 3a
yeaume HaA HAYYHUA aHaau3 u u3nsaHeHuemo Ha QObwama noaumuxa 8 obaacmma Ha
pubapcmeomo 3a nepuoda 2020-2021 2., ¢uHaHcupaH om IIpoepamama 3a mopcko 0eno u
pubapcmeo, cvpurHarHcupara om Esponeiickus cst03 upe3 Egponetickus ¢goHO 3a mopcko 0eno u
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VIII. Anex
Sprattus sprattus
Number of Num}) ex ol
specimens specimens
from the study Aeract
161/28/05/2018,
EAFA/10-BAS
length 1024 1250
weight 1024 1250
age 250 1250
sex ratio 60 250
fecundity 60 500
sexual maturity 500 1000
Trachurus mediterraneus ponticus
Number of Num]:y er of
specimens specimens
from the study Contract
161/28/05/2018,
EAFA/TO-BAS
length 583 1500
weight 583 1500
age 400 500
sex ratio 250 250
fecundity 100 100

IIpoexm N° BGi4MFOP001-3.003-0002-C02, ,,CebupaHe, ynpasieHue U u3no/138aHe Ha OAHHU 3a
ueaume HA HAYYHUA aHAAU3 U u3nsaHeHuemo Ha Obwama noaumuxka 6 obaacmma Ha
pubapcmeomo 3a nepuoda 2020-2021 2., ¢uHavcupanH om IIpoepamama 3a Mopcko 0eno u
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sexual maturity 250 250
Merlangius merlangus euxinus

Number of
Num]a er of specimens
specimens Contract
from the study | 4 >2/05/2018,
EAFA/10-BAS
length 226 250
weight 226 250
age 226 250
sex ratio 100 100
fecundity 100 100
sexual maturity 100 100
Mullus barbatus
Number of
Num]) ook specimens
specimens Contract
from the study | ¢4 58/05/2018,
EAFA /10-BAS
length 320 500
weight 320 500
age 250 500
sex ratio 60 250
fecundity 60 100
sexual maturity 60 250
Engraulis encrasicolus
Number of Number of
A specimens
specimens Contract
from the study |, 58/05/2018,
EAFA/10-BAS
length 313 500
weilght 313 500

IIpoexm N° BGi4MFOP001-3.003-0002-C02, ,,CebupaHe, ynpas.ieHue u u3noa3séaHe Ha OaHHU 3d
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age 313 500

sex ratio 250 250

fecundity 100 100

sexual maturity 250 250
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