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MEDAFLI FUGLA OG SJAVARSPENDYRA I GRASLEPPUVEIDUM 2014-
2017

SAMANTEKT

f pessari samantekt var notast vid gogn ar 193 rédrum veidieftirlits Fiskistofu yfir fidgurra ara timabil, 2014-2017,
til ad meta medafla fugla og sjavarspendyra i grasleppuveidum vid Island. Medaflinn var metinn & fjéra vegu; an
skiptingar, skipt upp eftir svaedum, skipt upp eftir dypi og skipt upp eftir manudum, auk pess sem skraningar
skipstjornarmanna & medafla voru teknar saman. Breytileiki i medafla milli &ra og &hrif handahéfskenndrar
synatoku voru lika kdnnud.

Algengustu sjavarspendyrin sem veiddust sem medafli voru landselur, Utselur og hnisa, & medan
algengustu fuglarnir voru aedarfugl, teista, langvia og skarfar. Medaflamotin fjégur voru &ll tiltélulega svipud, en
p6 var matid skipt upp eftir sveedum i flestum tilfellum leegst & medan maotin skipt upp eftir dypi eda manudum
haest og matid an skiptingar par & milli. M6tin prja sem byggdu & uppskiptum gégnum voru ovissari, og hofdu
téluvert haerra fravikshlutfall i kringum matid. Matid fyrir sjavarspendyr var laegst skipt upp eftir sveedum (3100 +
1086 dyr), naest laegst an skiptingar (3570 + 607 dyr), en matid skipt eftir dypi var adeins haerra (3620 + 2860 dyr)
og haest var matid skipt upp eftir manudum (3850 = 1577 dyr). Til samanburdar voru skraningar sjavarspendyra i
afladagbaekur 988 dyr arié 2017. Métin fyrir sjofugla fylgdu alika mynstri, en matid var laegst skipt upp eftir
sveedum (7210 + 3030 fuglar), naest laegsta matid var pad an skiptingar (8150 + 1222 fuglar), matid skipt upp eftir
dypi kom par & eftir (8800 + 3962 fuglar) en haest var matid skipt upp eftir manudi (9100 + 3180 fuglar). Til
samanburdar voru 2417 fuglar skradir i afladagbaekur grasleppubata arid 2017.

Skipt upp eftir tegundum, sést ad maotin fjogur fyrir hnisu eru mjog apekk, par sem matid skipt upp eftir
dypi (662 dyr) var um 100 hnisum haerra og matid skipt upp eftir manudum (428 dyr) um 100 dyrum leegra en
mati® an skiptingar og matid skipt eftir sveedum (~550 dyr). Skradar hnisur i afladagbeekur voru 286 arié 2017.
Matid skipt upp eftir dypi (1663 selir) var einnig haesta mat medafla landsels, i samanburdi vid matid an skiptingar
(1367 selir), matid skipt upp eftir manudum (1221 selur) og matid skipt upp eftir sveedum (1255 selir). I tilfelli Gtsels
var matid skipt upp eftir sveedum (1091 selur) og matid skipt upp eftir dypi (1034 selir) svipud, & medan matid an
skiptingar var um 300 selum haerra, og matid skipt upp eftir dypi téluvert haerra eda i kringum 1900 selir. Til
samanburdar voru 700 selir af 6llum tegundum skradir i afladagbeekur arid 2017. Medaflamétin fjogur fyrir teistu
voru 6l nokkud svipud, & bilinu 1500-2000 fuglar & ari, og sama er haegt ad segja um medaflamétin fyrir skarfa
sem voru 6ll & milli 800 og 1000 fuglar & ari, en p6 var matid skipt upp eftir manudum haest i badum tilfellum.
Skradar teistur i afladagbaekur voru 600 og skarfar 177 arid 2017. Medaflamatid fyrir seedarfugl skipt upp eftir dypi
(4289 fuglar) og pad skipt upp eftir manudum (3847 fuglar) voru um 1000-1400 fuglum haerri en matid skipt upp
eftir svaedum og matid an skiptingar, en til samanburdar voru 442 zedarfuglar skrddir i afladagbaekur 2017.
Medaflamati® fyrir langviu skipt upp eftir dypi (1756 fuglar) var toéluvert haerra en matid an skiptingar (1350 fuglar)
og matid skipt upp eftir svaedum (1376 fuglar), en laegst var matid skipt upp eftir manudum (873 fuglar). Langviur
voru almennt ekki skradar i afladagbaekur, og eru pvi veentanlega inni flokknum ,adrir sjéfuglar”, en 1198 slikir
voru skradir arid 2017.

Dypi haféi litil ahrif & medaflatidni, nema i tilfelli teistunnar, sem hafdi laegri medaflatidni med auknu dypi.
Medaflatidni seedarfugls og uUtsels laekkadi med auknu dypi, en pad samband var pd ekki markteekt, en liklegt er ad
med aukinni synas6fnun muni marktaekt samband koma fram.

Talsverdar sveiflur voru & milli 4ra i medafla sumra tegunda, sérstaklega hja Utsel og aedarfugli. Hinsvegar
voru sdmu medaflategundirnar algengastar oll arin. Petta bendir til ad breytileiki milli &ra sé adallega vegna munar
a pekju eftirlitsins, og peirri stadreynd ad hja sumum tegundum er medafli nokkud sjaldgaefur viburdur, en magn
miki® pegar pad gerist, sem leidir til mikils breytileika milli ara.

Samanburdur & handahéfskenndum rédrum eftirlitsmanna og peim sem voru skipulagdir til ad kanna
fidlda neta, medafla porsks eda vegna gruns um énnur brot synir ad medaflatidni i skipuldgdu ferdunum var leegri
heldur en i peim handahéfskenndu.
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Medaflatidni var misjofn milli manada hja dtsel, teistu og skérfum, en tidnin hja pessum tegundum var
heerri i mai, juni og juli heldur en 68rum manudum. Pessi markteeki munur & milli manada er eflaust tengdur
veidBisvaedum og dypi, og pvi parf ad tulka hann af vardd. Yfirleitt er breytileiki i dypi og veidimanudum meiri milli
sveeda heldur en innan, og pvi aettu pessir helstu peettir ad koma fram i matinu skipt upp eftir svaedum. Frekara
eftirlit veaeri naudsynlegt til ad kanna ahrif pessara patta innan svaeda par sem nuverandi gogn leyfa ekki frekari

uppskiptingu.

INNGANGUR

Hrognkelsaveidum vid landid mé skipta i tvennt, veidar & raudmaga sem stundadar eru i litlu magni fyrir utan
nordurland, og veidar & grasleppu sem stundadar eru vegna hrogna. Raudmagaveidar eru mjog litill hluti
heildarvei®arinnar og eru ekki teknar fyrir i pessari samantekt. Veidar & grasleppu standa yfir fra lok mars fram i
4gust, og notast er vid net med 267-292 mm moskva vid veidarnar. Adalveidisvaedin eru vid strond Faxafléa og
Breidafjardar, auk nordurlands. Litid er veitt vid sudurstréndina og & Austfjoréum. Landinu er skipt upp i 7
veidisvaedi, merkt A-G (Mynd 1). Veidum er styrt med takmorkun & sokn, og eru takmarkanir & heildarlengd neta,
fidlda veididaga og fjolda veidileyfa. Heildarafli, byggdur & radgjof Hafrannséknastofnunar er gefin at ar hvert af
sjavarutvegs og landbunadarradherra, og er styrt med takmorkunum 4 fjélda veididaga hvers bats.
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Mynd 1. Landanir grasleppu i tonnum eftir h6fnum og sveedum arid 2016. Grasleppuveidisveedin A-G eru einnig
synd & myndinni.

Medafli fugla og sjavarspendyra i grasleppuveidum var fyrst metinn af Olafi K. Palssyni og fl. 2015, sem notudust
vid afladagbaekur og ferdir eftirlitsmanna vid matid. Pau métu, byggt & gdgnum fréd 2013, ad um 400 hnisur, 700
landselir og 140 Utselir veiddust arlega i grasleppunet, auk 2000 teista, 1900 adarfugla og 900 skarfa. Medafli
sjo6fugla var einnig metinn arid 2016 af Birdlife International (Fuglavernd), sem notudust vid eigin meelingar i 37
rédrum grasleppubéata (Bond og fl. 2016). Mat Birdlife International var upp & um 9000 fugla & ari, par af um 4000
teistur, 3000 aedarfugla og 1500 dilaskarfa. Notast var vid heildarfjélda daga og neta vid uppreikning, og pvi geeti
verid um ofmat ad raeda par sem einhverjir batar réa ekki alla daga vertidarinnar eda nota feerri net en hamarkid
segir til um sem gaeti Gtskyrt haerri télur hja peim en i rannsékninni hja Olafi K. Palssyni og fl. 2015.

ADFERDIR

Fyrir 2010 var pad skylda skipstjérnarmanna ad skrd medafla sjéfugla og spendyra i par til gerdar afladagbaekur &
pappirsformi. Pau gdgn voru sidan tekin saman og sett inn i gagnagrunn hja Hafrannséknastofnun. pessi gégn,
auk gagna fré eftirlitsménnum Fiskistofu voru notud i skyrslu Olafs K. Palssonar og fl. 2015. Arid 2010 var sidan
rafreent afladagbdkakerfi tekid i gagnid og i kjolfarid faekkadi skraningum i grasleppuveidunum mikid af épekktri
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asteedu, pratt fyrir ad stor hluti flotans skiladi enn afladagbok & pappirsformi. Pad er margt sem bendir til pess ad
pessar skraningar séu o6fullnaegjandi, og sem deemi var medafli fimm sinnum haerri pegar eftirlitsmadur var um
bord, borid saman vid medaltal alls flotans. Einnig voru landselir sem skradir voru af eftirlitsmonnum eingéngu
skradir i afladagbeekur i sex ro8rum af peim 18 eftirlitsré68rum sem landselir veiddust i ari 2017. Vegna pessara
vanskraningar purfti ad notast vid Onnur goégn i pessari samantekt. Gognin sem notast var vid koma ur
eftirlitsferdum veidieftirlitsmanna Fiskistofu, sem voru si®an borin saman vid skraningar i afladagbaekur.

Veidieftirlitsmenn Fiskistofu stunda eftirlit vid 16ndun og fara i ré&ra med fiskiskipum allt i kringum landid.
Markmid eftirlitsins er ad framfylgja [6gum og reglum um brottkast og veiBarfzeri, auk pess sem peir fylgjast med
steerdarsamsetningu afla og geta meelt med svaedalokunum i samradi vid Hafrannsdknastofnun ef ad hlutfall
sméfisks i afla er hatt. Sidan 2014 hafa eftirlitsmenn einnig skrad medafla fugla og sjavarspendyra, en fyrir pann
tima var petta ekki alltaf skrad. pekja eftirlitsins (fjoldi rodra eftirlitsmanna & moéti heildarfjoldi rédra) i
grasleppuveidum hefur verid allt fra 0.7% 2015, upp i 1.9% 2017. Medalpekja eftirlitsins 2014-2017 er pvi 1.4%.
Ferdir eftirlitsmanna eru ekki handahéfskenndar, par sem oft er notast vid fravik i [dGndunum, eda porf & ad kanna
fiolda neta, medafla porsks eda grun um onnur brot pegar akvedid er ad fara i eftirlit. Til ad kanna hvort petta val &
ferdum hefdi ahrif & magn medafla var farid i sérstaka rannsékn arid 2017, par sem 40 af 71 ferdum voru valdar af
handahofi. Medafli helstu tegunda i pessum handahéfskenndu ferum var sidan borinn saman vid medafla i
hef8bundnu ferdunum med t-profi.

Medafli var metinn & fjéra vegu:
(1) An skiptingar, fjogur ar saman
(2) Skipt upp eftir dypi

(3) Skipt upp eftir veidisveedum.
(4) Skipt upp eftir madnudum

Medaflinn i hverri skiptingu var reiknadur med eftirfarandi formulu:

Heildarfjoldi r6dra
Fjoldi eftirlitsferda

Medaflamat = Medafliieftirlitsferdum X

Ef deemi er tekid ur uppreikningnum eftir sveedum, pa ef ad 12 selir veiddust & veidisvaedi A i 17 eftirlitsferdum og
sékn & pvi sveedi yfir arin fijogur var 1388 landanir, pa er uppreiknadur medafli sela & pvi svaedi yfir arin fjogur
% x 1388 = 980 eda 245 selir & ari. Eins er sidan gert fyrir hin svaedin, og sidan er uppreiknadi medaflinn & hverju

svaedi lagdur saman til ad fa heildarmat medafla a ari fyrir timabilid.

Heildarfjoldi landanna grasleppubata var notadur sem maelieining & sokn, i stad gagna um fjoldi neta og
natta sem netin eru latin liggja, par sem skraningum & pessum pattum i afladagbdkum er oft 4bétavant. Arid 2016
voru t.d. pessir paettir einungis skradir i 604 ré8rum af 3309 og pvi veeri 6skynsamlegt ad notast vid pessa peaetti til
uppreiknings. Ovissa i medaflamatinu var reiknud med skopvengsadferd (e. bootstrap) med R pakkanum boot
(Angelo og Ripley, 2017).

Til ad kanna ahrif dypis & medaflamatid, pa var dypi skipt upp i sex 10 metra dyptarbil, 0-10, 10-20, 20-30,
30-40, 40-50 og 50 metrar og dypra, og ahrif pess & medafla helstu tegunda kannad med fervikagreiningu. Netin
eru Yfirleitt 16gd Utfra landi, pannig ad annar endinn er i grynnri sjo en hinn. Fyrir pessa samantekt var notast vid
dypi grynnri enda trosunnar. Dypi var ekki skrad i 45 af 193 ré8rum eftirlitsmanna, og var peim ré8rum pvi sleppt
fyrir pennan hluta rannséknarinnar. Til ad f4 mat 4 fjolda landana eftir dypi fyrir uppreikning var notast vid skrad
dypi ar afladagbokum fra peim batum sem pad skradu 2014-2017, og hlutfall skrads dypis yfirfeert & allar landanir
par sem toluvert er um ad batar skrai ekki dypi i afladagbaekur.

Ahrif manadar 4 medaflamat helstu tegunda voru kénnud med fervikagreiningu til ad athuga
mogulegan breytileika milli manada sem grasleppuveidin stendur yfir. Medaflationi i rédrum eftirlitsmanna i
hverjum méanudi var uppreiknud med fjélda landana i hverjum manudi.

I skiptingunni eftir veidisveedum pa var medaflatidni i rodrum eftirlitsmanna & hverju svaedi uppreiknud
med fjolda landana & hverju svaedi.

PEKJA EFTIRLITS OG SOKN
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Almennt var gott samband pekju eftirlitsins og séknar eftir veidisvaeedum, par ad segja ef ad oll fjogur ar
rannsoknarinnar eru tekin saman (Toflur 1 & 2). Adalmunurinn var & svaedi C sem haféi hlutfallslega heerri pekju
eftirlits en hlutfallslega sokn og sveedi E sem hafdi leegri pekju en hlutfallslega sékn. Munurinn & pekju og séknar &
08rum svaedum var 3% eda minni. Pekjan eftir svaedum er talsvert breytileg milli ara.

Tafla 1. Pekja eftirlits. Fjoldi eftirlitsr6dra i grasleppuveidum 2014-2017. Hlutfall r68ra a hverju svaedi af heildarfjolda
eftirlitsr60ra er synt i présentum innan sviga.

Svaedi/Ar A B C D E F G Heildarfjoldi
réora
2014 5 14 8 6 5 0 0 38
2015 0 5 7 1 10 4 1 28
2016 3 8 6 7 21 8 4 57
2017 9 9 0 20 29 3 1 71
Heild 17 (9%) | 36 (18%) | 21 (10%) | 34 (18%) | 65 (34%) | 15 (8%) | 6 (3%) 193

Tafla 2. Sokn eftir svaedum. Fjoldi landana eftir svaedum i grasleppuveidinni 2014-2017. Hlutfall landana a hverju svaedi
af heildarfjolda landana er synt i présentum innan sviga.

Svaedi/Ar A B C D E F G Heildarfjoldi
rodra
2014 333 544 164 371 1290 249 49 3000
2015 361 680 157 484 1536 426 125 3769
2016 315 515 101 523 1360 401 94 3309
2017 379 925 106 360 1286 460 116 3632
Heild 1388 (10%) | 2664 (19%) | 528 (4%) | 1738 (13%) | 5472 (40%) | 1536 (11%) | 384 (3%) 13710

Samband pekju eftirlits og séknar eftir manudum var ekki jafn gott og pad eftir svaedum par sem fjoldi
eftirlitsré8ra i mars var haerri en hlutfallsleg sékn, og ad sama skapi voru eftirlitsrédrar i mai
hlutfallslega of fair. Gott samband var & milli pekju eftirlits og sdknar i april, juni og juli (Téflur 3 og 4).
Enginn eftirlitsrddur hefur verid farinn i 4gust, enda einungis 1% landana i peim manudi.

Tafla 3. Pekja eftirlits eftir manudum. Fjoldi eftirlitsrodra i grasleppuveidinni eftir manudum 2014-2017. Hlutfall rédrana
af heildarfjolda eftirlitsr6dra er synt i prosentum innan sviga.

Svaedi/Ar Mars April Mai Jani Jali Agust Heildarfjoldi
rédra
2014 0 8 19 12 0 0 38
2015 6 10 9 1 2 0 28
2016 1 42 5 7 0 0 57
2017 43 14 5 6 3 0 71
Heild 50 (26%) 74 (38%) | 38 (20%) | 26 (13%) 5 (3%) 0 (0%) 193
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Tafla 4. Sokn eftir manudum. Fj6ldi landana eftir manudum i grasleppuveidinni 2014-2017. Hlutfall landana i hverjum

manudi af heildarfjolda landana er synt i présentum innan sviga.

Svaedi / Ar Mars April Mai Jani Jali Agust Heildarfjoldi
landana
2014 158 1395 1020 349 78 0 3000
2015 341 1563 1246 418 198 3 3769
2016 122 1937 762 334 150 4 3309
2017 390 1269 1122 469 285 97 3632
Heild 1011 (7%) | 6164 (45%) | 4150 (30%) | 1570 (12%) | 711 (5%) | 104 (1%) 13710

bekja eftirlits eftir dypi var i gédu sambandi vid landanir eftir dypi i flestum tilfellum. P6 var hlutfall eftirlitsr6dra a
0-10 m dypi hezerra en fjoldi landana Ur pessu dyptarbili, og ad sama skapi hlutfallslega feerri eftirlitsrodrar a

tveimur dypstu bilunum en landanir (Tafla 5).

Tafla 5. S6kn og pekja eftirlits eftir dypi. Hlutfall soknar og eftirlitsrodra eftir dyptarbilum i grasleppuveidum 2014-2017.

Dyptarbil Landanir Eftirlitsrodrar
0-10 m 13% 28%
10-20 m 34% 30%
20-30 m 18% 19%
30-40 m 13% 10%
40-50 m 10% 5%
50m + 13% 8%

NIDURSTODUR

MEDAFLAMAT, AN SKIPTINGAR

I heildina liti&, samkvaemt gégnum fra ollum fjérum arum rannséknarinnar, var medaflatidni sjavarspendyra um 1
dyr i hverjum eftirlitsr6dri, og medaflatiéni fugla um 2.4 fuglar i rédri. Algengustu sjavarspendyrin voru Utselur
(Halichoerus grypus) og landselur (Phoca vituling), par sem medaflatidnin var i kringum 0.4 selir i r6dri af hvorri
tegund. Uppreiknad med sékn gerir pad teepa 1400 seli af hvorri tegund a ari. Fravikshlutfall (e. coefficient of
variation) i kringum medaflamatid var toluvert heaerra fyrir Utsel (36%) heldur en landsel (17%). Hnisa (Phocoena
phocoena) var pridja algengasta sjavarspendyrid, med medaflatidnina 0.16 dyr i r6dri, sem gerir um 550 dyr
uppreiknad med sokn. Medaflatidni annara tegunda sjavarspendyra sem veiddust, vodusels (Pagophilus
groenlandicus), hringanéra (Pusa hispida) og kampsels (Erignathus barbatus) var mun laegri. Adarfugl (Somateria
mollissima), var algengasta sjéfuglategundin, par sem medaflatidnin var 1.20 fuglar i r6&ri, sem gerir um 4100
fugla uppreiknada med sokn. Medaflatidni annara fugla var mun laegri en hja aedarfuglinum, en naest komu teista
(Cepphus grylle) og langvia (Uria aalge), med medaflatidnina 0.47 og 0.39 fuglar i ré8ri sem gerir um 1600 teistur
og um 1400 langviur uppreiknadar med sokn. Skarfategundir (Dilaskarfur, Phalacrocorax carbo, og Toppskarfur,
Phalacrocorax aristotelis) komu par & eftir med medaflatidnina 0.23 fuglar i rédri, sem gerir um 800 fugla
uppreiknada med sékn. Stuttnefia (Uria lomvia), havella (Clangula hyemalis), himbrimi (Gavia immen, lundi
(Fratercula arctica), alka (Alca torda), rita (Rissa tridactyla) og sula (Morus bassanus), voru mun sjaldgaefari (Tafla 6).
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Tafla 6. Medafli sjavarspendyra og fugla i grasleppuveidum 2014-2017. Skradur fjoldi er fjoldi dyra skradur af
eftirlitsmonnum, & medan uppreiknadur fjoldi er uppreiknadur med sékn. Uppreiknadur fjoldi er syndur med
fravikshlutfalli (%) innan sviga.

Tegund Skradur fjoldi 2014-2017 Medaflatidni (fj./rédri) Uppreiknadur fjoldi 2014-2017
Hnisa 31 0.16 551 (21)
Landselur 77 0.40 1367 (17)
Utselur 78 0.40 1385 (36)
Voduselur 10 0.05 177 (36)
Hringanori 3 0.02 53 (75)
Kampselur 2 0.01 36 (72)
Sjavarspendyr i heild 201 1.04 3570 (17)
Langvia 76 0.39 1350 (37)
Stuttnefja 4 0.02 71 (63)
Teista 91 047 1616 (19)
Skarfar 45 0.23 799 (23)
Adarfugl 231 1.20 4102 (23)
Lundi 2 0.01 36 (69)
Havella 4 0.02 71 (48)
Rita 1 0.01 18 (100)
Alka 1 0.01 18 (100)
Sula 1 0.01 18 (96)
Himbrimi 3 0.02 53 (57)
Fuglar i heild 459 2.38 8151 (15)

MEDAFLAMAT, SKIPTING EFTIR ARUM

Pegar gégnunum er skipt upp eftir &rum sést ad talsverdur breytileiki er & milli &ra. S6ému tegundir sjavarspendyra

og fugla eru algengastar og i matinu an skiptingar, en breytileikinn milli ara er talsverdur hja sumum tegundunum.

Petta & sérstaklega vid um Utsel, par sem skradur fjoldi var 4 dyr 2017, en 46 &rid 4dur en megnid af pessum 46

selum veiddust i premur ré8rum. Slikar nidurstédur leida til mjog héas fravikahlutfalls auk mjog has medaflamats
fyrir pessa tegund. Svipada sogu er ad segja af sedarfugli, sem var algengasta fuglategundin oll fjégur arin, en

skradir fuglar voru fra 32 fuglum 2016 upp i 95 fugla 2015 sem ad sama skapi leidir til harra medaflamata og

fravikahlutfalla. Teistur, langviur og skarfar voru einnig algengar/ir flest arin, & medan adrar tegundir voru

sjaldgeefari (Tafla 7).

Tafla 7. Medafli sjavarspendyra og fugla i grasleppuveidum 2014-2017 skiptur upp eftir arum. Skradur fjoldi er fjoldi
dyra skradur af eftirlitsménnum, & medan uppreiknadur fjoldi er uppreiknadur med sékn. Uppreiknadur fjoldi er syndur
med fravikshlutfalli (%) innan sviga.

Tegund Skradur Uppreiknadur Skradur Uppreiknadur Skradur Uppreiknadur Skradur fioldi Uppreiknadur
fioldi 2014 fioldi 2014 fjoldi 2015 fjoldi 2015 fioldi 2016 fjoldi 2016 2017 fioldi 2017
Hnisa 6 486 (44) 3 404 (53) 6 374 (53) 16 819 (30)
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Landselur 1 811 (30) 22 2961 (28) 10 624 (44) 34 1739 (29)
Utselur 7 568 (65) 21 2827 (49) 46 2870 (56) 4 205 (47)
Véduselur 1 81(97) 3 404 (74) 3 187 (56) 3 153 (70)
Hringanori 2 162 (101) 0 0 0 0(0) 1 51 (100)
Kampselur 0 0(0) 0 0 2 124 (73) 0 0 (0)
Sjavarspendyr 26 2108 (33) 49 6596 (31) 67 4179 (39) 58 2967 (22)
heild

Langvia 10 811 (42) 7 942 (52) 12 749 (76) 47 2404 (57)
Stuttnefja 2 162 (100) 0 0 (0) 1 62 (100) 1 51 (100)
Teista 44 3568 (24) 1 1481 (39) 16 998 (52) 20 1023 (52)
Skarfar 21 1703 (24) 13 1749 (49) 1 62 (100) 10 512 (46)
Adarfugl 42 3316 (29) 95 12788 (44) 32 1997 (43) 62 3172 (38)
Lundi 0 0 (0) 1 135 (95) 1 62 (100) 0 0 (0)
Havella 1 81 (98) 0 0 1 62 (100) 2 102 (70)
Rita 1 81 (100) 0 0 0 0 (0) 0 0(0)

Alka 2 162 (68) 0 0 0 0 (0) 1 51 (100)
Sala 0 0 (0) 0 0 0 0(0) 1 51(98)
Himbrimi 0 0 (0) 0 0 0 0 (0) 1 51(98)
Fuglar i heild 122 9892 (17) 127 17095 64 3992 (33) 145 7468 (29)

MEDAFLAMAT, SKIPTING EFTIR SVADUM

Pegar gdognunum er skipt upp eftir svaedum sést greinilega ad medaflatidni sumra tegunda er nokkud jofn yfir oll
svaedi, a medan adrar tegundir hafa haerri tidni & einu eda fleiri sveedum. Af algengustu sjavarspendyrunum var litill
munur & milli sveeda hjad beaedi landsel (Fe1ss = 1.25, p = 0.28) og hnisu (Fe1s5s = 045, p = 0.85), & medan
medaflatidni Utsels var toluvert heerri & sveedum B og C en & 68rum sveedum (Fe185 = 2.67, p = 0.02). Medaflatidni
adarfugla var marktaekt haerri & svaedi C en 68rum sveedum sem voru tiltélulega joéfn (p < 0.05), & medan
medaflatidni teistu var haerri & sveedum A, B, C og F en & svaedum D, E og G.

Samanburdur & uppreiknada medaflamatinu skiptu eftir svaedum og pvi an skiptingar sést ad heildarfjoldi
sjavarspendyra er um 500 dyrum heerri i matinu an skiptingar, eda 3100 dyr i matinu skiptu eftir sveedum en 3600
dyr an skipingar. Fyrir sj6fugla er matid an skiptingar um 1000 fuglum haerra, eda 8200 fuglar & méti 7200 fuglum i
matinu skiptu upp eftir sveedum. Pessi munur er ndnast eingéngu vegna adarfugls, par sem matid er 900 fuglum
heerra i matinu an skiptingar, en munur & milli matana hja 68rum tegundum er 100 fuglar eda feerri (Toflur 6 og 8).

Tafla 8. Medafli sjavarspendyra og fugla i grasleppuveidum 2014-2017 skiptur upp eftir sveedum. Skradur fjoldi er fjoldi
dyra skradur af eftirlitsménnum, & medan uppreiknadur fjoldi er uppreiknadur med sékn. Tegundir med marktaekan
mun & milli sveeda eru merktar med stjornu, og bokstafir fyrir ofan medaflationi synir marktaekan mun (p > 0.05) i
samanburdi vid 6nnur svaedi. Uppreiknadur fjoldi er syndur med fravikshlutfalli (%) innan sviga.

Tegund / Skradur fjoldi Medaflatidni (fj./rodri) Uppreiknadur fjoldi 2014-2017
Svaedi
A B C D E F G | Heild | A B C D E F G A B C D E F Heild
Hnisa 4 8 3 6 7 3 0 31 0.24 0.22 0.14 0.18 0.11 0.2 0 82 148 19 76 147 77 549
(44) (40) (54) (43) (56) (72) (52)
Landselur 12 14 15 15 16 5 0 77 0.71 0.39 0.71 0.44 0.25 0.33 0 245 259 94 192 337 128 1255
(77) (39) (31 (29) (27) 47 (42)
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Utselur* o [4 [28 [3 [3 o [o]78 0° 1222 | 133 | 009 | 0050 | o° 0° 0 814 [ 176 | 38 63 0 0 1001
@n | 59 | 68 | 63 (54)
Véduselur 2 o 5 T 1 [o |10 012 | o 024 | 003 | 002 | 007 |0 41 0 31 13 21 26 0 132
(100) @9 |09 | ©) | ©n (89)
Hringanéri 1 |o 2 o |o o [o]3 006 |0 010 | 0 0 0 0 20 0 13 0 0 0 0 33
(100) (95) (98)
Kampselur o |o 0 o |2 o [o]2 0 0 0 0 003 |0 0 0 0 0 0 42 0 0 42
n 1)
Sjavarspendyr | 19 [ 66 | 53 |25 [ 29 [9 [0 [ 201 [ 112 [ 183 [ 252 [ 074 [ 045 [ 06 | O 388 | 1221 | 333 [ 319 [ 610 | 231 |0 3102
i heild (54) | (36) 35 | 22) | 2 (39) (35)
Langvia 3 [32 |2 15 [21 [3 [o]7e 018 | 089 | 010 | 044 | 032 {020 |0 61 592 | 13 192 | 442 | 77 0 1376
o |68 | 70 | ©0) | 79 | ©68 3)
Stuttnefja o |o 0 I o [o]4 0 0 0 003 [ 005 |0 0 0 0 0 13 63 0 0 76
©8) | 74 (86)
Teista* 1032 [2 [3 [17 [7 [o]a 059 | 089 | 1.050 | 009 | 0260 | 0472 | 00 204 | 592 | 138 | 38 38 [ 179 [0 1510
G8 |y | @y | @ | 6o | 79 (54)
Skarfar* 8 |23 |3 3 |2 3 [3]4s 0472 | 0642 | 014> | 009 | 003° | 0200 | 0502 | 163 | 426 | 19 38 42 77 48 | 813
@ | @n | @00 | G5 | 8 | 93 | o4 | @0)
/Edarfugl* 22 [27 |98 [16[61 [7 [o |23 129 | 0750 | 4672 | 0470 | 0940 | 047> | 0 449 | 500 | 616 | 204 | 1284 | 179 | o 3232
G | @y | @ | 6) | B | 67 (50)
Lundi o |1 0 o |1 o [o]2 0 002 |0 0 002 |0 0 00 | 19 0 0 21 0 0 40
97) (96) 97)
Havella 1 |o 1 R o [o]a4 006 |0 005 | 003 | 002 |0 0 20 0 6 13 21 0 0 61
(100) ©6) | (100) | (100 (99)
Rita o |o 1 o |o o [o |1 0 0 005 |0 0 0 0 00 | o0 6 0 0 0 0 6
(97 97)
Alka 1 |o 0 o |o 1 [o ]2 006 |0 0 0 0 007 |0 20 0 0 13 0 26 0 59
(99) (100) (100) (100)
Sula o |o 0 1T |o o [o |1 0 0 0 003 |0 0 0 0 0 0 13 0 0 0 13
(100) (100)
Himbrimi o |o 0 o |1 o [o]n 0 0 0 0 002 |0 0 0 0 0 0 21 0 0 21
(99)
Fuglariheild | 46 | 115 | 127 | 41 [ 107 | 21 [ o | 459 | 265 | 3.19 | 6.05 | 138 | 1.75 | 1.60 | 050 | 919 | 2128 | 798 | 524 | 2252 | 538 | 48 | 7207
@ [ @) |63 |G | 6N | 6D | (94 | @2
MEDAFLAMAT, SKIPTING EFTIR MANUBDUM
Medafli sjdvarspendyra (F4186 = 1.79, p = 0.13) og fugla (F4,186 = 1.56, p = 0.19) var ekki marktaekt frabrugdinn milli
manada. Hinsvegar, ef ad einstaka tegundir eru skodadar sést ad medaflatidni Utsels (F4186 = 2.74, p = 0.03), teistu
(F4,186 = 8.20, p < 0.0001) og skarfa (Fs,186 = 12.96, p < 0.0001) var misjofn eftir manudum & medan ekki var munur
& medaflatidni landsels, hnisu, langviu og aedarfugls eftir manudum (p > 0.2).
Samanburdur & uppreiknada medaflamatinu skiptu eftir manudum og pvi an skiptingar synir ad
heildarfjoldi sjavarspendyra er um 250 dyrum heerri i manadarskipta matinu, eda 3850 dyr i matinu skiptu eftir
manudum en 3600 dyr an skipingar. Pessi munur er adallega vegna haerra medaflamats & Utsel pegar gégnunum
er skipt upp eftir manudum. Matié skipt eftir manudum var um 9100 fuglar, eda um 900 fuglum hzerra en matid an
skiptingar. Mestu munadi 4 eedarfugli, teistu og skorfum, sem var um 300-1200 fuglum haerra i matinu skiptu eftir
manudum, en aaetladur medafli langviu var um 500 fuglum laegri en i matinu an skiptingar (Toflur 6 og 9).
Tafla 9. Medafli sjavarspendyra og fugla i grasleppuveidum 2014-2017 skiptur upp eftir manudum. Skradur fjoldi er
fjoldi dyra skradur af eftirlitsmonnum, & medan uppreiknadur fjéldi er uppreiknadur med sékn. Tegundir med
marktaekan mun a milli manada eru merktar med stjornu, og boékstafir fyrir ofan medaflatidni synir marktaekan mun (p >
0.05) i samanburdi vid adra manudi. Uppreiknadur fj6ldi er syndur med fravikshlutfalli (%) innan sviga.
Tegund / Skradur fjoldi Medaflatidni (fj./rodri) Uppreiknadur fjoldi 2014-2017
Manugur 3[4 5 6 [ 7 [8] Total | 3 4 5 6 7 8 | Medaltal | 3 4 5 6 7 8 | Heid
Hnisa 14 |9 4 4 o [ofs1 028 | 012 [ 011 [015 [0 0] 03 71 187 | 109 | 60 0 0 | 428
(32) 38) (49) (58) (©) ©0) | 44
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Landselur 31 | 24 14 5 3 0| 77 062 | 032 [ 036 | 019 | 060 [0 | 042 157 500 382 76 107 | 0 1221
(33) 25) (43) (40) @1 | 0 | (44
Utselur 3 24 51 0 0 0| 78 0.06 | 0322 | 1342 | Ob 0b 0 | 035 15 500 1392 | 0(0) | O 0 1907
(54) () (42) ©) ) | (56)
Véduselur 2 6 2 0 0 0| 10 0.04 | 008 | 005 |0 0 0 | 003 10 125 55 00 |0 0 190
99 (46) (69) ) © | @1
Hringanéri 1 0 2 0 0 03 002 | 0 005 | 0 0 0 | 0.02 5 00 | 55 0©) |0 0 60
(100) (95) () ©) | (97
Kampselur 0 2 0 0 0 0|2 0 003 | 0 0 0 0 | 001 0(0) | 42 00 | 0© | O 0 42
(68) ©) ) | (68)
Sjavarspendyri | 51 | 65 73 9 3 0 | 201 1.02 | 0.88 | 192 | 035 | 0.60 | 0 | 0.96 258 1354 | 1993 | 136 107 | 0 3847
heild @3 [ (32 | 33 | @35 | @) | © | @1
Langvia 48 | 15 10 3 0 0| 76 096 | 020 | 026 [ 012 |0 0 | 031 243 312 273 45 0 0 873
(55 (65) (42) (94 ) ) | (64)
Stuttnefja 1 2 1 0 0 0|5 002 | 003 [ 003 |0 0 0 | 0.01 5 42 27 0©) |0 0 74
97) 97) (100) (0) ©) | (98)
Teista 1 14 41 29 | 6 0| 91 0.026 | 0.19> | 1.08 | 1.152 | 120 [ 0 | 0.72 5 292 1119 | 438 213 | 0 2067
(100) | (42) @7 (34 (79 | () | (56)
Skarfar 3 1 25 10 | 6 0 | 45 0.06c | 0.01c | 066> | 038 | 1202 | 0 | 0.46 15 21 683 151 213 | 0 1083
(57) (99) €3] (28) @0) | © | (51
/Edarfugl 12 | 119 | 52 4 | 4 0 | 231 024 | 1.61 137 | 112 | 120 | 0 | 1.14 61 2478 | 1420 | 664 142 | 0 4765
(69) (38) €3] (44) 84 | 0 | (53)
Lundi 0 0 1 1 0 0] 2 0 0 002 | 004 |0 0 | 0.01 0 | 000 | 27 15 0 0 42
(100) | (98) (0) © | (99
Havella 2 1 1 0 0 0| 4 0.04 | 0.01 003 | 0 0 0 | 0.01 10 21 27 00 |0 0 58
(69) (100) | (96) ) ) | (88)
Rita 0 0 1 0 0 0|1 0 0 003 |0 0 0 | 0.01 0©) | 00 | 27 0©) |0 0 27
(98) () ©) | (98)
Alka 0 0 2 1 0 03 0 0 005 | 004 | O 0 | 0.02 0() | 000 | 55 15 0 0 70
(69) (100) | (0 ) | (85)
Sula 1 0 0 0 0 011 002 | 0 0 0 0 0 | 0.01 5 00 |[o0@© | 0@ |0 0 5
(100) (0) 0 | (100)
Himbrimi 0 1 0 0 0 01 0 0.01 0 0 0 0 | 0.01 0() | 21 0@ |[0@© |0 0 21
(100) (0) ) | (100)
Fuglar i heild 68 | 153 | 134 | 88 | 16 | 0 | 459 1.36 | 2.06 | 3.53 | 3.38 | 3.2 0| 27 344 | 3186 | 3659 | 1328 | 569 | 0 9086
40 [ 31 | 19 | B1) | (53) | (0) | (35)

MEDAFLAMAT, SKIPTING EFTIR DYPI

Ekki reyndist markteekur munur & medaflatidni sjavarspendyra eftir dypi (Fs139 = 0.69, p = 0.63) (Mynd 2). Skipt
upp eftir tegundum, pa var ekki marktaekur munur & medaflatidni eftir dypi hja landsel (Fs139 = 0.89, p = 0.49),
utsel (Fs,139 = 1.89, p = 0.10), hnisu (Fs;139 = 1.05, p = 0.39), né hj& vodusel (Fs,139 = 0.53, p = 0.75). Svipada sdgu er
ad segja af heildarmedaflatidni fugla, par sem enginn marktaekur munur sast milli dypisbila (Fs 139 = 1.449 p = 0.21)
(Mynd 3). Hinsvegar var marktaekur munur eftir dypi hja teistu (Fs139 = 2.69, p = 0.02), par sem medaflati®nin var
haerri @ 0-10 metrum, sem og 21-30 metrum og 31-40 metra dypi heldur en & 11-20 m eda 40 metrum og dypra.
Dypi haféi ekki marktaek ahrif & medaflatiéni annara tegunda (p > 0.4).

Samanburdur & uppreiknada medaflamatinu skiptu eftir dypi og pvi an skiptingar synir ad heildarfjoldi
sjavarspendyra er mjog svipadur, eda um 3600 dyr i hvoru mati (Tafla 10), en vid pessu var ad blast par sem ekki
reyndust vera markteek ahrif dypis & medafla sjdvarspendyra. Medaflamat fugla skipt upp eftir dypi reyndist vera
um 600 fuglum heerra en matid an skiptingar (Tafla 10).
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Mynd 2. Medaflationi helstu tegunda sjavarspendyra, auk heildarmedaflationi sjavarspendyra eftir dypi i
grasleppuveidum 2014-2017.
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Mynd 3. Medaflationi helstu tegunda fugla, auk heildarmedaflatidni fugla eftir dypi i grasleppuveidum 2014-2017.

Table 10. Medafli sjavarspendyra og fugla i grasleppuveidum 2014-2017 skiptur upp eftir dypi. Skradur fjoldi er fjoldi
dyra skradur af eftirlitsménnum, & medan uppreiknadur fjoldi er uppreiknadur med sékn. Tegundir med marktaekan
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mun a milli dypisbila eru merktar med stjornu, og bokstafir fyrir ofan medaflatidni synir marktaekan mun (p > 0.05) i
samanburdi vid 6nnur dypisbil. Uppreiknadur fjoldi er syndur med fravikshlutfalli (%) innan sviga.

Tegund / Medaflatidni (n/rédri) Uppreiknadur fjoldi 2014-2017
Dypi 0-10 10- 20- 30- 40- 50+ Medaltal 0-10 10-20 20-30 30-40 40-50 50+ Heild
20 30 40 50
Hnisa 0.17 0.27 0.07 029 | 029 | 00 0.18 76 (35) 318 (38) | 43 (70) 127 (54) | 100(59) | O 662 (51)
Landselur 0.20 0.64 0.48 036 | 029 | 067 | 0.44 87 (47) 742 (33) | 281 (44) | 159 (46) | 100 (60) | 297 1663 (45)
(42)
Utselur 1.41 0.03 0.44 007 | 014 | 008 | 0.36 630 (44) | 26 (100) | 259 (75) | 32(96) 49 (89) 37 1034 (84)
(98)
Véduselur 0.07 0.07 0.00 0.14 | 000 | 0.08 | 0.06 33 (71) 79 (75) 0 64 (67) 0 37 213 (77)
(94)
Hringanori 0.05 0.02 0.00 0.00 | 0.00 | 0.00 | 0.01 22 (95) 26 (100) | O 0 0 0 48 (97)
Kampselur NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Sjavarspendyr i heild 1.90 1.02 1.00 0.86 | 0.71 | 0.83 | 1.05 848 1192 583 382 245 371 3620 (79)
(35) (26) (52) (32) (35) (31)
Langvia 0.51 0.64 0.15 0.07 | 0.00 150 | 0.48 228 (98) | 742 (44) | 86 (73) 32 (95) 0 668 1756 (79)
(84)
Stuttnefja 0.00 0.00 0.04 0.00 | 0.00 | 025 | 0.05 0 0 22 (98) 0 0 111 133 (85)
(71)
Teista* 1272 | 034> | 0.48* | 0432 | 0.29° | 0.00° | 0.47 562 (25) | 397 (43) | 291(42) | 191(92) | 98 (61) 0 1532 (53)
Skarfar 0.44 0.18 0.29 0.21 029 | 017 | 0.26 196 (33) | 212(48) | 173 (53) | 95(92) 98 (62) 74 848 (59)
(65)
Adarfugl 2.27 1.95 1.19 0.14 | 029 | 033 1.03 1011 2278 691 (63) | 64 (65) 98 (61) 149 4289 (56)
(34) 41) (72)
Lundi 0.02 0.00 0.00 0.00 | 0.00 | 0.00 | 0.01 11 (95) 0 0 0 0 0 11 (95)
Havella 0.02 0.02 0.00 0.00 | 0.14 | 0.00 | 0.03 11(100) | 26 (100) | O 0 49 (92) 0 86 (97)
Rita 0.02 0.00 0.00 0.00 | 000 | 000 | 0.01 11 (95) 0 0 0 0 0 11 (95)
Alka 0.00 0.02 0.03 0.07 | 0.00 | 0.00 | 0.02 0 26 (94) 22 (97) 32 (97) 0 0 80 (96)
Sula 0.00 0.00 0.00 0.00 | 000 | 008 | 0.01 0 0 0 0 0 37 37 (91)
(ED)
Himbrimi 0.00 0.00 0.04 0.00 | 0.00 | 0.00 | 0.01 0 0 22(100) | O 0 0 22 (100)
Fuglar i heild 4.56 3.16 2.22 093 | 1.00 | 233 | 2.37 2032 3681 1295 414 343 1040 | 8805 (45)
(23) (26) (39) (74) (53) (53)

HANDAHOFSKENNDIR EDA SKIPULAGDIR RODRAR

Medaflatidni sjavarspendyra og fugla var téluvert haerri i peim ré6drum eftirlitsmanna sem voru farnar af handahéfi
2017. Medaflatidni sjavarspendyra i peim ferdum var um 1 dyr i r68ri, en adeins 0.6 dyr i ferdum sem voru farnar til
ad kanna fravik i londunum, eda porf & ad kanna fjdlda neta, medafla porsks eda gruns um 6nnur brot. Munurinn
var meiri i sjéfuglunum, par sem 2.9 fuglar veiddust ad medaltali i handahéfskenndu ferdunum, en 0.9 fuglar i
peim fyrirfram skipulég®u. Pessi munur var markteekur hja sjéfuglunum (tez = -1.86, p = 0.03), en ekki hja
sjavarspendyrunum (te7 = -1.09, p = 0.14). Skipt upp eftir tegundum var enginn marktaekur munur & milli ferdanna
hja 6llum tegundum sjavarspendyra auk langviu og skarfa (p > 0.1). Hinsvegar var medaflatidni aedarfugla (tss = -
1.86, p = 0.03) og teista (t40 = -1.72, p = 0.05) markteekt haerri i handahéfskenndu ferdunum.
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SKRANINGAR [ AFLADAGBZAKUR

Selategundir voru algengustu sjavarspendyrin sem skrdd voru i afladagbaekur grasleppubata 2014-2017, en einnig
var nokkud skrad af hnisu. Ekki er haegt ad skipta selunum upp eftir tegundum par sem peir eru oft skradir
einungis sem ,selur”. Svipad vandamal er til stadar i sjéfuglunum par sem talsverdur hluti fuglana er eingdngu
skraddur sem ,fugl” eda ,svartfugl”. Hinsvegar voru teistur, sedarfuglar og skarfar stundum skradar/ir sér (Tafla 11).
Talsverd aukning var i skradum medafla 2017, pegar medafli sela, aedarfugla og teista meira en tvofaldadist & milli
ara, og skraningar hnisu og annara sjéfugla tifaldadist & milli ara (Tafla 11). Pessi aukning geeti verid vegna
aukinnar skraningar, aukningu i medafla eda hvoru tveggja.

Tafla 11. Skradur medafli fugla og sjavarspendyra i afladagbaekur grasleppubata 2014-2017.

Tegund 2014 2015 2016 2017 Medaltal
Selategundir 215 334 279 700 382
Hnisa 65 20 22 286 98
Hnydingur 0 0 1 2 1
Ogreindur héfrungur 0 0 0 1 0
Heild, sjavarspendyr 280 354 301 989 481
Skarfar 85 204 193 177 165
Teista 97 252 288 600 309
Adarfugl 142 165 213 442 241
Adrir sjofuglar 219 299 182 1198 475
Heild, sj6fuglar 343 920 876 2417 1139

NIDURSTODUR, SAMANTEKT

{ heildina liti® var tiltdlulega litill munur & medaflam&tunum fjdrum (Tafla 12). Matid skipt upp eftir sveedum var i
flestum tilfellum laegst, & medan maotin skipt upp eftir mdnudum og dypi voru yfirleitt haest. Uppskipting gagnanna
leiddi i 6llum tilfollum til toluvert heerri fravikahlutfalls heldur en i matinu an skiptingar. Skraningar i afladagbaekur
2017 voru toluvert haerri en arin adur, en pé var skradur medafli avalt laegri en heldur en medaflamaotin fjiogur pd
svo ad skradur medafli hnisu (286) og teistu (600) er nokkud naleegt leegri gildum medaflamatsins skiptu upp eftir
sveedum (264-834 fyrir hnisu, 695-2325 fyrir teistu) (Tafla 11 og 12).

Tafla 12. Samanburdur & medaflamétunum fjérum (fj. a ari), auk skraninga i afladagbaekur 2017.

Tegund Medaflamat an skiptingar 2014- Medaflamat, skipt upp eftir Medaflamat, skipt upp eftir Medaflamat, skipt upp eftir Skraningar i
2017 sveedum 2014-2017 dypi 2014-2017 manudum afladagbaekur
2017
(% fravikshlutfall*medaflamat) (+ fravikshlutfall*medaflamat) (% fravikshlutfall*medaflamat) (% fravikshlutfall*medaflamat)
Hnisa 551 (412-630) 549 (264-834) 662 (324-998) 428 (240-616) 286
Landselur 1367 (1135-1599) 1255 (728-1782) 1663 (915-2411) 1221 (684-1758)
Utselur 1385 (886-1884) 1091 (502-1680) 1034 (165-1903) 1907 (840-2974)
700 (allar
Voduselur 177 (113-241) 132 (15-249) 213 (49-377) 190 (55-325) selategundir
saman)
Hringanori 53 (13-93) 33 (1-65) 48 (1-95) 60 (1-118)
Kampselur 36 (9-63) 42 (12-72) NA 42 (13-71)
Hnydingur 0 0 0 0 2
Ogreindur hofrungur 0 0 0 0 1
Heild, sjavarspendyr 3570 (2963-4177) 3102 (2016-4188) 3620 (760-6480) 3847 (2270-5424) 988
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Langvia 1350 (850-1850) 1376 (372-2380) 1756 (369-3143) 873 (314-1432) 0
Stuttnefja 71 (26-116) 76 (11-141) 133 (19-247) 74 (1-147) 0
Teista 1616 (1309-1923) 1510 (695-2325) 1532 (720-2344) 2067 (910-3224) 600
Skarfar 799 (615-983) 813 (244-1382) 848 (348-1348) 1083 (531-1635) 177
Adarfugl 3316 (2354-4278) 3232 (1616-4848) 4289 (1887-6691) 4765 (2240-7290) 442
Lundi 36 (11-61) 40 (1-80) 11 (1-20) 42 (1-84) 0
Havella 71 (37-105) 61(1-122) 86 (2-172) 58 (7-109) 0
Rita 18 (1-36) 6(1-12) 11 (1-20) 27 (1-54) 0
Alka 18 (1-36) 59 (1-118) 80 (3-156) 70 (10-130) 0
Sala 18 (1-35) 13 (1-26) 37 (3-71) 5(1-10) 0
Himbrimi 53 (23-83) 21 (1-42) 22 (1-44) 21 (1-42) 0
Adrir sjofuglar 0 0 0 0 1198
Heild, sjéfuglar 8151 (6928-9374) 7207 (4180-10,234) 8805 (4843-12767) 9086 (5906-12266) 2417

UMRADA

P6 svo ad skraningar & medafla i afladagbaekur hafa aukist, er medaflatidni flotans enn mun laegri heldur i ré8rum
pegar eftirlitsmenn eru um bord. Medaflatiéni fugla og sjavarspendyra var pannig fjérum sinnum haerri i ré6&rum
eftirlitsmanna heldur en skréningar i afladagbaekur, sem synir ad enn er porf & ad notast vid 6nnur gogn en
afladagbaekur eingdngu. Einnig parf ad skoda asteedur pess ad skipstjornarmenn eru tregir til ad skra medafla, og
hvernig haegt sé ad gera skraningarferlid audveldara. Fiskistofa er med afladagbokaforrit fyrir snjallsima i vinnslu,
sem mun vonandi gera petta ferli audveldara fyrir alla adilla.

Medaflatidnin i ferdum eftirlitsmanna er talsvert misjofn milli ara, sem lei@ir til breytileika i heildarmati
medafla milli ara. Helstu &staedur fyrir pessu er énogur fjoldi eftirlitsrodra, munur & fjolda rodra eftir
sveedum/méanudum, og edli gagnanna. Til deemis er pad pannig hja sumum tegundum eins og Utsel ad rédrar par
sem medafli er einhver eru tiltdlulega fair, en pegar Utselir koma i netin pa koma peir i miklu magni. pad ad taka
oll gogn fra rodrum eftirlitsmanna sidustu fiogur ar leidir til baedi betri samhljoms pekju eftirlits og séknar og
leegra fravikshlutfalls.

Medaflatidni sumra tegunda var misjofn milli veidisveeda, sem synir mikilvaegi pess ad gott samband sé &
milli pekju eftirlits og soknar ef ad markmidid er ad nota medaflamat an skiptingar. Litill munur var & medaflatidni
milli sveeda hja landsel, hnisu og langviu. Hinsvegar var munur milli svae®a hja utsel, eedarfugli, skorfum og teistu.
Utselir veiddust adallega & sveedum B og C, og uppreiknadir med sékn var um 75% af heildarmatinu & svaedi B og
16% a svaedi C. Uppreiknadir med s6kn voru um 40% aedarfugla & sveedi E, og um 15% a sveedum A, B og C hverju
fyrir sig. Medaflatidni teistu var haest & svaedum B, E og A, og uppreiknud med sékn var um 14% heildar medafla 4
svaedi A, 40% a svaedi B, og 24% & svaedi E. Medaflationi skarfa var haest & sveedum A, B og G, en uppreiknadir med
sékn var um 50% heildarmedaflamatsins & svaedi B og 20% & svaedi A, en pau sveaedi eru pekkt sem helstu
varpsvaedi skarfa vid landid (Skarphédinsson et al. 2016). Ymsir peettir geta Utskyrt pennan breytileika & milli
veidisvaeda, t.d. Utbreidslumynstur medaflategundanna, breytileiki i Utbreidslu tegundanna eftir timabilum og
dreifing og breytileiki i sokn. Medaflamati® skipt upp eftir sveedum var nokkud laegra, baedi i heildarfjolda fugla og
spendyra heldur en matid an skiptingar, en hafdi talsvert haerri skekkju. Pannig var fravikid i heildarfjélda spendyra
1086 dyr skipt upp eftir svaedum, en 607 dyr an skiptingar. Matid fyrir landsel var 100 selum (7%) lsegra skipt upp
eftir sveedum, & medan nanast engin munur var & métunum tveimur hjéa hnisu og flestum fuglategundunum. Mesti
munurinn & motunum tveimur var hja Utsel, par sem matid eftir svaedum var um 300 selum (22%) leegra.

Engin markteek ahrif dypis saust 4 medafla sjavarspendyra og fugla, nema 4 medafla teistu, sem var heerri
& minna dypi. Medaflamat skipt upp eftir dypi var yfirleitt haerra en matid an skiptingar, og var t.d. matid fyrir
landsel um 300 selum (20%) heerra, og matid fyrir eedarfugl um 1000 fuglum heerra. Matid skipt upp eftir dypi var
p6 leegra hja utsel, eda um 300 selum leegra. Medaflatidni aedarfugls og utsels laekkadi med auknu dypi, en pad

13




Medafli fugla og sjavarspendyra i grasleppuveidum 2014-2017 Hafrannséknastofnun, mars 2018

samband var pé ekki markteekt, en liklegt er ad med aukinni synaséfnun muni marktaekt samband koma fram. pad
veeri pvi liklega haegt ad minnka medafla teistu, Utsels og aedarfugls toluvert med pvi ad banna veidar & 20 m dypi
og grynnra. Pad hefdi pé i for med sér ad veidar & sveedi B myndu ad mestu leggjast af par sem helstu veidisveedi a
svaedinu eru grynnra en 20 m.

Samanburdur & handahdéfskenndum rédrum eftirlitsmanna og peim sem voru skipulagdir til ad kanna
fidlda neta, medafla porsks eda vegna gruns um énnur brot synir ad medaflatidni i skipuldgdu ferdunum var leegri
heldur en i peim handaho6fskenndu. Pessi markteeki munur & medafla gaeti verid vegna pess ad eftirlitsmenn séu of
uppteknir ad fylgjast med mogulegum brotum til ad taka eftir 6llum peim medafla sem kemur i netin, en geeti lika
verid vegna hendingar.

Medaflatidni var misjofn milli manada hja Utsel, teistu og skérfum, en tidnin hja pessum tegundum var
heerri i mai, juni og juli heldur en 68rum manudum. Pessi markteeki munur & milli ménada er eflaust tengdur
veidisvaedum og dypi, og pvi parf ad tulka hann af varid. Veidisveedin hafa misjofn timabil, par sem veidar hefjast
& veidisveedum D, E, F og G i lok mars, i byrjun april & svaeedum A og ytri hluta sveedis B en i mai i innri hluta sveedis
B. Dypi er einnig tengt pessu, par sem veiBar hefjast yfirleitt utar og dypra en feerast sidan grynnra eftir sem lidur &
timabilid. Medaflamati® skipt upp eftir manudum var um 300 Utselum (20%) haerra en mati® an skiptingar, a
medan pad var um 100 landselum og hnisum laegra. Matid eftir manudum var um 1200 aedarfuglum, 400 teistum
og 300 skorfum heerra en matid hja pessum tegundum an skiptingar, en hinsvegar var pad um 500 langvium
leegra.

Pekja eftirlits var i nokkud godu sambandi vié dreifingu séknar milli sveeda og dypis, og pvi kom ekki &
Ovart ad tiltdlulega litill munur var & pessum premur adferdum. P6 parf ad taka fram ad tolfreedilega eru pessi
medaflagogn mjog erfid, par sem pad er liklegt ad allir peir paettir sem hér eru teknir fyrir sér séu tengdir & einn
eda annan hatt. Pannig geeti t.d. verid markteekur munur & medaflatidni eftir dypi innan sveeda, eda manada innan
sveeda, en fjoldi eftirlitsrédra er mjog takmarkadur og pvi er pannig uppskipting ekki moguleg &n mjoég harrar
skekkju. Frekara eftirlit parf pvi ad fara fram, annad hvort i formi tidari eftirlitsferda eda med 68rum adferdum eins
og 6ryggismyndavélum um bord i grasleppubatum.

Nidurstodur medaflamatsins i pessar samantekt eru svipadar og i fyrri samantekt Olafs K. Palssonar og fl.
(2015), par sem metinn medafli landsels, hnisu og teistu eru mjog apekkur, en po er téluverdur munur & Gtsel, sem
var metinn toluvert heerri i pessari samantekt. Mat & medafla Utsels er mjog erfitt, par sem atvikin vir8ast vera
sjaldgaef, en mikill fjoldi sela getur veidst i einu pegar pad svo gerist. Pvi er mikill breytileiki & milli ara, og mikil
skekkja i kringum matid. I samanburdi vid medaflamat sjéfugla hja Bond og fl. (2015) sem reiknudu mégulegan
medafla grasleppubata 2016 um 9300 fugla er medaflamat pessarar samantektar um 1000-2000 fuglum laegra ef
notast er vid matid an skiptingar eda matid skipt upp eftir sveedum, en svipad ef notast er vid matid skipt eftir dypi
eda manudum. Tegundasamsetning pessara tveggja samantekta var 6lik ad pvi leiti ad teista var algengasti fuglinn
i rannsdkn Bond og fl. (2015), en &darfugl algengastur i pessari rannsékn. Auk pess var medafli skarfa meiri i mati
Bond og fl, en medafli langviu minni, en fj6ldi rédra i peirri rannsékn var talsvert leegri (37 rédrar) og auk pess
bara yfir eitt veiditimabil, sem geeti Utskyrt pennan mun.

Til ad haegt sé ad segja til um hvort ad medafli i grasleppuveidum sé ad hafa ahrif 4 uppgang tegundanna
sem hvad helst koma i netin parf gott mat & stofnsteerd tegundanna vid landi® ad vera til stadar. Auk pess parf
skréning & beinum veidum ad vera til stadar hja peim tegundum sem vid a. bvi midur er peim upplysingum oft
abotavant. Sem deaemi eru tekin, pa parf ekki ad skra veidar & sel vid landid, og pvi erfitt ad meta bein ahrif
grasleppuveidanna & stofnsteerd sela, pd svo ad proun stofnstaerdar sé nokkud vel pekkt baedi hja landsel og Utsel.
Stofnstaerd landsels hefur minnkad um taep 80% sidan talningar hofust i kringum landid arid 1980, og var sifasta
matid um 7700 selir (Porbjérnsson og fl. 2017). Utselsstofninn hefur einnig farid minnkandi sidan talningar héfust,
og sidasta talning sem fér fram 2012 hljédadi uppa 4200 seli (Hauksson og fl. 2012). Ny talning & utsel fér fram
2017. Frekari rannsokn parf ad fara fram & hvort ad rekja megi pessa feekkun til medafla i fiskveidum, veida,
umhverfispatta, eda blondu pessara patta. Veidum a sel vid landid er ekki styrt, og ekki er skylda ad skra sel sem
skotinn er eins og adrar tegundir sem veiddar eru & landinu. Slikar skraningar eru naudsynlegar til ad meta hvort
veidar og medafli hafi neikvaed ahrif & stofnana. Hnisur eru ekki veiddar med beinum haetti vid landid, en erfitt er
ad meta stofnsteerd vid landid, og einingis til eitt mat, byggt & halfklaradri flugtalningu sem mat stofnsteerdina i
kringum 42.000 dyr (Olafsdéttir, 2010), en aaetladur medafli i grasleppuveidum er mjog litid hlutfall af pessari
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deetludu stofnsteerd sem hefur mjog ha vikmork. Upplysingar um stofnsteerdir sjofugla vid landid eru nokkud
misjafnar, en stofnstaerdir aedarfugla og langviu eru taldar mjog stérar (Skarphédinsson og fl., 2016), og virdast
nokkud stodugar, og medafli i grasleppuveidum pvi Oliklegur til ad valda stofnunum vandraedum. Stofnsteerdir
skarfa eru nokkud vel pekktar, og virdast stodugar i kringum 5000 fugla af hvori tegund fyrir sig (Skarphé&insson
og fl., 2016), en stoduleiki stofnanna pratt fyrir baedi beinar veidar og medafla bendir til ad grasleppuveidarnar hafi
overuleg ahrif & pessa stofna. Stofnstaerd teistu vid landid hefur farid minnkandi sidan athuganir héfust i kringum
1980, og er nina metinn i kringum 20-30.000 fuglar (Skarphédinsson og fl. 2016). Veidar & teistu voru bannadar i
september 2017 vegna bags astands stofnsins, og pvi ymislegt sem kallar & frekari rannséknir hvort ad medafli i
grasleppuveidum hafi ahrif & stofninn.
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BYCATCH OF SEABIRDS AND MARINE MAMMALS IN LUMPSUCKER
GILLNETS 2014-2017

EXECUTIVE SUMMARY

In this report, bycatch of marine mammals and seabirds is estimated for the Icelandic lumpsucker gillnet fishery
using data from 193 inspector trips carried out by the Directorate of Fisheries over a four-year period, 2014-2017.
Four approaches were used for calculating bycatch; raising of a non-stratified dataset using all four years, the
same dataset stratified by management area, same dataset stratified by month and finally the same dataset
stratified by depth. Additionally, the effect of random sampling and annual variation in bycatch was investigated.

The most commonly bycaught marine mammal species were harbour seal, grey seal and harbour
porpoise, while the most common seabird species were eider, black guillemot, common guillemot and
cormorants/shags. The bycatch estimates from the three methods of stratification were relatively similar, although
stratification for depth and stratification by month tended to give slightly higher estimates than the one stratified
by management area. These three estimates were also broadly similar to the estimate from unstratified data.
However, stratification of the data resulted in higher error around the estimates than the non-stratified dataset.
The estimate for total number of marine mammals was lowest when stratified by management area (3100 + 1086
animals), second lowest was the non-stratified estimate (3570 £ 607 animals), the estimate stratified by depth was
slightly higher (3620 + 2860 animals) but the highest estimate was the result of when the dataset was stratified by
month (3850 + 1577 animals). In comparison, there were 988 marine mammals registered in vessel logbooks in
2017. There was a similar result regarding the total numbers of seabirds, which were highest when stratified by
month (9100 + 3180 birds), second highest when stratified by depth (8800 + 3962 birds), lowest when stratified by
management area (7210 £ 3030 birds), with the non-stratified estimate being second lowest (8150 + 1222 birds).
A total of 2417 birds were reported in vessel logbooks in 2017.

When broken up by the most commonly bycaught species, the estimates for harbour porpoise differ little
between estimates, with the depth stratified estimate (662) being 100 animals higher and the monthly stratified
(428) being 100 animals lower than the other two estimates (~550). A total of 286 porpoises were reported in
vessel logbooks in 2017. The depth stratified estimate for harbour seal is also higher (1663 seals) when compared
to the non-stratified (1367 seals), stratified by month (1221 seals) and stratified by management area (1255 seals)
estimates. The estimates stratified by depth and stratified by management area for grey seal were largely similar,
while the non-stratified estimate was around 300 seals higher and the estimate stratified by depth being the
highest at around 1900 animals. The four estimates for black guillemots were largely similar, or between 1500-
2000 birds, and the same can be said for cormorants/shags were the three estimates were all between 800 and
1000 birds, with the highest estimates being the ones stratified by month. The eider bycatch estimates stratified
by depth and stratified by month were around 1000-1400 birds higher than the other two estimates, while the
common guillemot estimate stratified by depth was 400 birds higher than the non-stratified estimate and the
estimate stratified by management area, while the estimate stratified by month was around 400 birds lower than
those two estimates. A total of 442 eiders were reported in logbooks in 2017, while common guillemot was not
reported separately, and therefore included in the "other seabird” category, but a total of 1198 “other” seabirds
were reported in 2017.

Depth did not seem to have effect on bycatch rates, except for black guillemot, which had lower bycatch
rates in deeper waters (40 m and deeper). Both grey seal and eider bycatch rates had decreasing trend with depth,
but that effect was not statistically significant, perhaps due to low sample size.

Considerable annual variation was evident for some species, grey seals and eiders in particular. However,
when the dataset was broken up by year, the most common bycatch species were the same in all four years. This
suggests that the annual variation is mostly due to differences in sampling and the nature of the bycatch events,
that tend to be rare but severe for these species, resulting in high variance.
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Observed bycatch rates of both marine mammals and seabirds were higher in the inspection trips that
were carried out at random when compared to targeted trips; trips were targeted to investigate anomalies in
landings, allowable number of nets, bycatch of cod or other possible infractions.

Bycatch rates differed between months for grey seals, black guillemots and cormorants/shags that had
higher bycatch rates in May-July than in other months. Caution should be advocated in interpreting these findings,
as they are most likely confounded by management area and depth, since the areas have different fishing seasons,
and operate in different depths depending on the month, and our sample size is inadequate to properly break up
the data by management area and then month/depth. Depth and fishing months vary more between than within
management areas, and therefore most of the variation due to depth and fishing months should be accounted for
in the estimate stratified by area.

PREFACE

The fishery for lumpsucker (Cyclopterus lumpus) in Iceland primarily targets females for the roe. The males are
targeted in a separate fishery with landings of males being approximately two orders of magnitude lower than
that of the females. The male fishery is not considered in this report and all mentions of the lumpfish fishery refers
to the female fishery. The lumpsucker fishery takes place from late March until August and uses large mesh (267-
292 mm) gillnets. The main fishing areas are in coastal waters in Faxafloi, Breidafjordur and all along the north
coast. Very little fishing effort is in the east and south of the country (Figure 1). For management purposes, the
country is divided up into 7 management areas, labelled A-G. The fishery is effort controlled, with limits placed on
the total length of nets (lead lines), total number of fishing days per boat and total number of boats. Total catch is
limited by altering the total number of fishing days allowed for each boat. The number of days set each year is
controlled by the Minister of Fisheries and Agriculture, and is based on advised TAC from the MFRI
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Figure 1. Landings of lumpsucker females by harbour in 2016. The lumpsucker management areas, A-G, are shown.

Marine mammal and seabird bycatch in the lumpsucker fishery was first estimated by Palsson et al. 2015, that
used paper-based logbooks supplemented by inspector checks to estimate the bycatch. They concluded, based
on data from 2013, that around 400 porpoises, 700 harbour seals and 140 grey seals were caught annually in the
lumpsucker fishery, in addition to around 2000 black guillemots, 1900 eiders and 900 cormorants. Seabird bycatch
in the fishery was also estimated in 2016 by Birdlife International, using their own observers on 37 fishing trips
(Bond et al. 2017). They estimated that around 9000 birds were bycaught in the fishery that year, thereof around
4000 black guillemots, 3000 eiders and 1500 great cormorants. It should be noted, however, that for the raising
calculations Bond et al. (2017) used total allowable number of nets and fishing days as an effort metric, which
may have resulted in an overestimation of bycatch by the fleet as not all boats use the total number of allowable
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nets (Bond et al. 2017), which might explain in part the difference of their estimate compared with Palsson et al
(2015).

METHODS

Before 2010, all bycatch of marine mammals and seabirds for the whole Icelandic fishing fleet was supposed to be
reported by captains in paper-based logbooks. The data were subsequently entered manually into an electronic
database at the Marine Research Institute in Reykjavik. These data paired with inspector checks was used in the
report by Pélsson et al. 2015. An electronic logbook system was implemented in 2010, and since then logbook
bycatch numbers for the lumpfish gillnet fishery have diminished due to unknown reasons, and there are
indications that these numbers might be unrealistically low. Bycatch rates for this fishery were, for example, 5
times higher when an inspector was present in 2014-2016, when compared to the recorded bycatch rate of the
fleet. Animals recorded by the inspectors were also rarely reported in logbooks, for example there were only 6
cases were harbour seals were reported both by the inspector and in the vessel logbook, out of 18 inspection trips
were harbour seals were bycaught in 2017. Due to this apparent underreporting of bycatch in the logbooks,
alternate data sources for bycatch were used for this study. The main source of data for this study are records of
bycatch from onboard inspectors from the Directorate of Fisheries which were compared with logbook
submissions.

Inspectors from the Directorate of Fisheries conduct dockside monitoring and deploy inspectors onboard
fishing vessels all around the country. The main objective of the monitoring is to enforce rules concerning discards
and gear regulations. The catch is also monitored and if it consists of a high proportion of under-sized fish,
temporary area closures may be established. Since 2014, the inspectors also recorded any marine mammal or bird
bycatch; before 2014, this was not always carried out. Inspector effort (observed trips vs total number of landings)
in the lumpsucker fishery ranges from 0.7% in 2015 to 1.9% in 2017. Inspector effort over the four-years period
considered for this study was therefore 1.4%. It is worth mentioning that the inspection trips are generally not
selected randomly, as the process is often guided by anomalies in landings, or by the need to check for maximum
number of nets, bycatch of cod or other possible infractions. To examine whether this potential bias impacts the
estimated level of bycatch of marine mammals or birds, a separate study was made in 2017, where 40 out of the
71 inspection trips were selected at random in addition to those selected using the normal procedure. The
bycatch rates in the randomly selected set of trips was compared with the non-randomly selected ones by a t-test
for each of the more common bycatch species.

Total bycatch by species was estimated by four methods:
(1) No stratification, all years combined
(2) Stratifying by depth
(3) Stratifying by management area
(4) Stratifying by month
Bycatch was estimated in each strata using the formula:
y total fishing ef fort
observed fishing ef fort

Bycatch estimate = Bycatch recorded by inspectors

As an example, from the estimate stratified by management area, if 12 seals were bycaught in 17 inspection trips
in management area A over the four years, and effort in that area was 1388 landings, then the estimated number

of bycaught seals in that management area over the four years is%x 1388 = 980 or 245 seals per year. The

process is then repeated for the other management areas, and the results summed to get an annual estimate for
the entire country.

Total number of landings by the fleet was used as the metric for effort rather than data on the number of
nets and soak time from the fleet/logbooks, as the reporting of this data in the logbooks has been inadequate.
For example, only 604 landings out of 3309 in 2016 had soak time and number of nets recorded, indicating that
the logbook record is incomplete. The coefficient of variance of the calculated bycatch estimates was
bootstrapped using the R package boot (Angelo and Ripley, 2017).
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In regard to depth stratification, fishing depth was categorized into six 10-meter intervals, 0-10, 10-20,
20-30, 30-40, 40-50 and > 50 meters, where bycatch rates of the most common bycatch species were investigated
using analysis of variance. Nets are laid perpendicular to the shore and for the purpose of this analysis, fishing
depth was measured as the depth of the end of the net closest to shore. Depth was not recorded in 45 out of the
193 inspection trips, thus these trips were excluded from this analysis. For the purpose of raising the bycatch to
the level of the entire fleet, the number of landings in each depth band was gathered when available from
logbook data and the proportion at each depth interval multiplied by total landings to account for landings where
depth was not recorded.

Influence of month on the bycatch rates of the most common bycatch species was investigated using
analysis of variance, to investigate the effect of changes in behaviour of the bycaught species during the fishing
season. The bycatch was then estimated by raising the observed monthly bycatch rates by number of landings in
each month.

In regard to stratification by management area, bycatch was raised by the number of trips in each
management area. The total bycatch of each species for the fleet is calculated by summing the total bycatch from
each management area.

INSPECTOR COVERAGE AND FISHING EFFORT

In general, there was good correspondence between inspector effort and fishing effort by management area if all
four years are lumped together (Tables 1 & 2). The main discrepancies were in management areas C that had
higher inspector coverage than relative fishing effort, and management area E that had lower inspector effort than
relative fishing effort. Other areas differed by 3% or less. Proportional coverage in each management area differs
by year.

Table 1. Spatial coverage of inspections. Number of observed (ob.) trips by inspectors in the lumpsucker gillnet fishery
by management area in 2014-2017. Percentage of the total number of trips is shown in brackets.

Area/Year A B C D E F G Total ob. trips
2014 5 14 8 6 5 0 0 38
2015 0 5 7 1 10 4 1 28
2016 3 8 6 7 21 8 4 57
2017 9 9 0 20 29 3 1 71
Total 17 (9%) | 36 (18%) | 21 (10%) | 34 (18%) | 65 (34%) | 15 (8%) | 6 (3%) 193

Table 2. Spatial distribution of the fishery. Number of landings in the lumpsucker gillnet fishery by management area in
2014-2017. Percentage of the total number of trips is shown in brackets.

Area/Year A B C D E F G Total trips
2014 333 544 164 371 1290 249 49 3000
2015 361 680 157 484 1536 426 125 3769
2016 315 515 101 523 1360 401 94 3309
2017 379 925 106 360 1286 460 116 3632
Total 1388 (10%) | 2664 (19%) | 528 (4%) | 1738 (13%) | 5472 (40%) | 1536 (11%) | 384 (3%) 13710

Temporal coverage of the inspector trips was not as good as the spatial coverage due to multiple trips in March in
2017, and relatively few inspector trips in May of the same year. There was good correspondence between
inspector trips and number of landings by the fleet in April, June and July (Tables 3 and 4).
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Table 3. Temporal coverage of inspections. Number of observed trips by inspectors in the lumpsucker gillnet fishery by
month in 2014-2017. Percentage of the total number of trips is shown in brackets.

Area/Year March April May June July August Total ob. trips
2014 0 8 19 12 0 0 38
2015 6 10 9 1 2 0 28
2016 1 42 5 7 0 0 57
2017 43 14 5 6 3 0 71
Total 50 (26%) | 74 (38%) | 38(20%) | 26 (13%) | 5(3%) 0 (0%) 193

Table 4. Temporal distribution of the fishery. Number of landings in the lumpsucker gillnet fishery by month in 2014-
2017. Percentage of the total number of landings is shown in brackets.

Area/Year March April May June July August Number of
landings
2014 158 1395 1020 349 78 0 3000
2015 341 1563 1246 418 198 3 3769
2016 122 1937 762 334 150 4 3309
2017 390 1269 1122 469 285 97 3632
Total 1011 (7%) | 6164 (45%) | 4150 (30%) | 1570 (12%) | 711 (5%) | 104 (1%) 13710

When stratified by depth, around 13% of the landings were from 0-10 m depth, while 28% of the inspector trips
occurred at this depth range, while proportionally fewer inspector trips occurred at the two deepest intervals
when compared to fishing effort at these depths (Table 5).

Table 5. Depth distribution of the fishery and inspector trips. Percentage of landings and inspector trips in the
lumpsucker gillnet fishery by depth in 2014-2017.

Depth interval Landings Inspector trips
0-10 m 13% 28%
10-20 m 34% 30%
20-30 m 18% 19%
30-40 m 13% 10%
40-50 m 10% 5%
50m + 13% 8%

RESULTS

NON-STRATIFIED BYCATCH ESTIMATE

Using data from all four years, the overall marine mammal bycatch rate was just above 1 animal per trip, while the
overall seabird bycatch rate was around 2.4 birds per trip. The most common bycaught marine mammals were
grey seals (Halichoerus grypus) and harbour seals (Phoca vitulina), with a bycatch rate of 0.40 animals per trip,
which, raised by effort, results in just below 1400 animals per year for both of these species. The coefficient of
variation around the estimate was considerably higher for grey seals (36%) than it was for harbour seals (17%).
Harbour porpoises (Phocoena phocoena) were the third most common bycaught marine mammal, with a bycatch
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rate of 0.16 animals per trip, which results in around 550 animals per year when raised by effort. Bycatch rates of
the other three species of marine mammals observed, harp seals (Pagophilus groenlandicus), ringed seals (Pusa
hispida) and bearded seals (Erignathus barbatus) were much lower. The most common bycaught seabird species,
by far, were eiders (Somateria mollissima), with bycatch rate of 1.20 birds per trip, or around 4100 birds raised by
effort. Black guillemots (Cepphus grylle) and common guillemots (Uria aalge) were the second and third most
common seabirds observed, with bycatch rate of 0.47 and 0.39 birds per trip, or around 1600 and 1400 birds
raised by effort. Cormorant/shag species (Great cormorant, Phalacrocorax carbo, and European shag,
Phalacrocorax aristotelis) were the fourth most common seabirds, with 0.23 birds per trip or around 800 birds
raised by effort. Other seabird species observed, Briinnich’s guillemot (Uria lomvia), long tailed duck (Clangula
hyemalis), common loon (Gavia immer), Atlantic puffin (Fratercula arctica), razorbill (Alca torda), black-legged
kittiwake (Rissa tridactyla) and gannet (Morus bassanus), were much rarer (Table 6).

Table 6. Bycatch of marine mammals and seabirds in the lumpsucker fishery in 2014-2017. Obs. numbers refer to
amount of bycatch recorded by inspectors, while raised estimate are numbers raised by number of landings. Raised
estimates have coefficient of variation (%) in brackets.

Species Observed 2014-2017 Bycatch rate (n/trip) Raised 2014-2017
Harbour porpoise 31 0.16 551 (21)
Harbour seal 77 0.40 1367 (17)
Grey seal 78 0.40 1385 (36)
Harp seal 10 0.05 177 (36)
Ringed seal 3 0.02 53 (75)
Bearded seal 2 0.01 36 (72)
Total marine mammals 201 1.04 3570 (17)
Common guillemot 76 0.39 1350 (37)
Briinnich’s guillemot 4 0.02 71 (63)
Black guillemot 91 0.47 1616 (19)
Cormorant/Shag 45 0.23 799 (23)
Common eider 231 1.20 4102 (23)
Atlantic puffin 2 0.01 36 (69)
Long tailed duck 4 0.02 71 (48)
Black-legged Kittiwake 1 0.01 18 (100)
Razorbill 1 0.01 18 (100)
Gannet 1 0.01 18 (96)
Common loon 3 0.02 53 (57)
Total seabirds 459 2.38 8151 (15)

ANNUAL BYCATCH ESTIMATES

When the data is separated by year, it is evident that there is a considerable annual variation in bycatch.
Undeniably, the same three species of marine mammals are most common all years but vary substantially
between years. This is particular evident for the grey seal, which ranged from 4 observed bycaught animals in 2017,
to 46 in 2016. Notably, the majority of those 46 seals in 2016 were caught in just three fishing trips. This results in
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very high coefficient of variation and therefore in a high estimate of bycatch for this species. As for seabirds,
eiders are by far the most common bycaught species in all four years, but the numbers observed vary
considerably between years, resulting in highly variable bycatch estimate. Black guillemots, common guillemots
and cormorants/shags were also common in most years, while other species were rarer (Table 7).

Table 7. Bycatch of marine mammals and seabirds in the lumpsucker gillnet fishery by year in 2014-2017. Obs. Numbers
refer to amount of bycatch recorded by inspectors, while raised estimates are observed values raised by number of
landings. Raised estimates have coefficient of variation (%) in brackets.

Species Obs. 2014 Raised 2014 Obs. 2015 Raised 2015 Obs. 2016 Raised 2016 Obs. 2017 Raised 2017
Harbour porpoise 6 486 (44) 3 404 (53) 6 374 (53) 16 819 (30)
Harbour seal 11 811 (30) 22 2961 (28) 10 624 (44) 34 1739 (29)
Grey seal 7 568 (65) 21 2827 (49) 46 2870 (56) 4 205 (47)
Harp seal 1 81(97) 3 404 (74) 3 187 (56) 3 153 (70)
Ringed seal 2 162 (101) 0 0 0 0(0) 1 51 (100)
Bearded seal 0 0(0) 0 0 2 124 (73) 0 0 (0)
Total marine | 26 2108 (33) 49 6596 (31) 67 4179 (39) 58 2967 (22)
mammals

Common guillemot 10 811 (42) 7 942 (52) 12 749 (76) 47 2404 (57)
Briinnich’s guillemot 2 162 (100) 0 0(0) 1 62 (100) 1 51 (100)
Black guillemot 44 3568 (24) 11 1481 (39) 16 998 (52) 20 1023 (52)
Cormorant/Shag 21 1703 (24) 13 1749 (49) 1 62 (100) 10 512 (46)
Common eider 42 3316 (29) 95 12788 (44) 32 1997 (43) 62 3172 (38)
Atlantic puffin 0 0(0) 1 135 (95) 1 62 (100) 0 0(0)

Long tailed duck 1 81(98) 0 0 1 62 (100) 2 102 (70)
Black-legged 1 81 (100) 0 0 0 0 (0) 0 0 (0)
Kittiwake

Common loon 2 162 (68) 0 0 0 0(0) 1 51 (100)
Razorbill 0 0(0) 0 0 0 0(0) 1 51 (98)
Gannet 0 0(0) 0 0 0 0 (0) 1 51 (98)
Total seabirds 122 9892 (17) 127 17095 64 3992 (33) 145 7468 (29)

STRATIFICATION BY MANAGEMENT AREA

When the data is stratified by management area, it is evident that the bycatch rate of some species is uniform
across management areas, while other species have higher rates in one or more areas. Out of the marine
mammals bycaught, both harbour seals (Fe185 = 1.25, p = 0.28) and harbour porpoises (Fs,185 = 0.45, p = 0.85) have
relatively uniform bycatch rates across areas, while bycatch rates of grey seal are considerably higher in
management areas B and C (Fe185 = 2.67, p = 0.02) than in other areas. Bycatch rates of eiders was significantly
higher in area C (p < 0.05), but uniform in other areas while bycatch rates of black guillemots were higher in areas
A, B, C and F, than in areas D, E and G. Bycatch rates of cormorants/shags were significantly higher in areas A, B
and G than in other areas (p < 0.05).

When total bycatch is estimated from unstratified data and when stratified by management area, the
total annual marine mammal bycatch for the fleet during the period 2014-2017 differs by 500 animals; a total of
3600 animals for unstratified data and 3100 animals when stratified by management area. In regard to bird
bycatch, unstratified data gave an estimate of 8200 birds while stratifying by area gave an estimate of 7200 birds.
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As for seabirds, almost all the difference observed can be explained by the bycatch of eiders, where the overall
estimate from unstratified data is approximately 900 birds higher than the estimate from data stratified by
management area, while the other species, black guillemots, common guillemots and cormorants/shags differ by
around 100 birds or less (Tables 6 & 8).

Table 8. Bycatch of marine mammals and seabirds in the lumpsucker gillnet fishery in 2014-2017 by management area.
Obs. numbers refer to amount of bycatch recorded by inspectors, while raised estimates are observed values raised by
number of landings. Species were significant effect of area was observed are marked with an asterisk, and different
letters above bycatch rates per area in those species indicate significant difference (p >0.05) from other areas. Raised
estimates have coefficient of variation (%) in brackets.

Species / Observed 2014-2017 Bycatch rate (n/trip) Raised 2014-2017 (CV %)
Area
A B C D E F G Total A B C D E F G A B C D E F G Total
Harbour 4 8 3 6 7 3 0 31 0.24 0.22 0.14 0.18 0.11 0.2 0 82 148 19 76 147 77 0 549
porpoise (44) (40) (54) (43) (56) (72) (52)
Harbour 12 14 15 15 16 5 0 77 0.71 0.39 0.71 0.44 0.25 033 0 245 259 94 192 337 128 0 1255
seal (77) (39) (€] (29) (27) (47) (42)
Grey seal* 0 44 28 3 3 0 0 78 ob 1.222 1.332 0.090 0.05b 0b 0 0 814 176 38 63 0 0 1091
47) (59) (56) (53) (54)
Harp seal 2 0 5 1 1 1 0 10 0.12 0 0.24 0.03 0.02 0.07 0 41 0 31 13 21 26 0 132
(100) (49) (99) (99) 97) (89)
Ringed seal 1 0 2 0 0 0 0 3 0.06 0 0.10 0 0 0 0 20 0 13 0 0 0 0 33
(100) (95) (98)
Bearded 0 0 0 0 2 0 0 2 0 0 0 0 0.03 0 0 0 0 0 0 42 0 0 42
seal ()] 1)
Total 19 66 53 25 29 9 0 201 1.12 1.83 2.52 0.74 0.45 0.6 0 388 1221 333 319 610 231 0 3102
marine (54) (36) (35) (22) (22) (39) (35)
mammals
Common 3 32 2 15 21 3 0 76 0.18 0.89 0.10 0.44 0.32 0.20 0 61 592 13 192 442 77 0 1376
guillemot (94) (68) (70) (60) (79) (68) (73)
Briinnich's 0 0 0 1 3 0 0 4 0 0 0 0.03 0.05 0 0 0 0 0 13 63 0 0 76
guillemot (98) (74) (86)
Black 10 32 22 3 17 7 0 91 0.592 0.892 1.052 0.090 0.26b 0472 ob 204 592 138 38 358 179 0 1510
guillemot* (58) (29) (40) ()] (50) (78) (54)
Cormorant/ 8 23 3 3 2 3 3 45 0472 0.642 0.14> 0.09° 0.03b 0.200 0.502 163 426 19 38 42 77 48 813
(48) 31 (100) (55) (68) (93) (94) (70)
Shag*
Common 22 27 98 16 61 7 0 231 1.29> 0.75b 4.672 0.47° 0.94b 0.47° ob 449 500 616 204 1284 179 0 3232
eider* (57) (44) (42) 61) (36) (57) (50)
Atlantic 0 1 0 0 1 0 0 2 0 0.02 0 0 0.02 0 0 0(0) 19 0 0 21 0 0 40
puffin 97 (96) 97)
Long tailed 1 0 1 1 1 0 0 4 0.06 0 0.05 0.03 0.02 0 0 20 0 6 13 21 0 0 61
duck (100) (96) (100) (100) (99)
Black- 0 0 1 0 0 0 0 1 0 0 0.05 0 0 0 0 0(0) 0 6 0 0 0 0 6
legged 97) 97)
Kittiwake
Common 1 0 0 0 0 1 0 2 0.06 0 0 0 0 0.07 0 20 0 0 13 0 26 0 59
loon (99) (100) (100) (100)
Razorbill 0 0 0 1 0 0 0 1 0 0 0 0.03 0 0 0 0 0 0 13 0 0 0 13
(100) (100)
Gannet 0 0 0 0 1 0 0 1 0 0 0 0 0.02 0 0 0 0 0 0 21 0 0 21
(99)
Total 46 115 127 41 107 21 0 459 2.65 3.19 6.05 1.38 1.75 1.60 0.50 919 2128 798 524 2252 538 48 7207
seabirds (38) @1 (33) (32) 31 47) (94) | (42)

STRATIFICATION BY MONTH

Total bycatch of marine mammals (Fs186 = 1.79, p = 0.13) and seabirds (F4186 = 1.56, p = 0.19) did not vary
significantly by month. However, if this was broken down to species level, catch rates of grey seal (F4,186 = 2.74, p =
0.03), black guillemot (F4186 = 8.20, p < 0.0001) and cormorants/shags (Fs186 = 12.96, p < 0.0001) differed by
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month. Whereas, catch rates of harbour porpoise, harbour seal, guillemot and eider did not vary between months

(p>0.2).

Grey seal bycatch rates were significantly higher in May than in other months (p < 0.05). Similarly,

bycatch rates of black guillemot were higher in May, June and July than in other months (p < 0.05). In regard to
cormorants/shags, bycatch rates in May and July were significantly higher than in other months (Table 9).

When estimated bycatch stratified by month is compared to the unstratified estimate, the total marine

mammal bycatch for the fleet differs by around 250 animals; a total of ~3600 animals for unstratified data and

~3850 animals when stratified by month, mostly due to higher grey seal bycatch in the stratified by month

estimate. In regard to bird bycatch, the unstratified estimate was 8200 birds while the estimate stratified by month

was 9100 birds. Bycatch of eiders, black guillemots and cormorants/shags was 300-1200 birds higher in the

stratified by month estimate, while bycatch of common guillemots was 500 birds lower (Tables 6 & 9).

Table 9. Bycatch rates of marine mammals and seabirds in the lumpsucker gillnet fishery in 2014-2017 by month.

Species were significant effect of month was observed are marked with an asterisk, and different letters above bycatch
rates per month in those species indicate significant difference (p >0.05) from other months. Raised estimates are
observed values raised by number of landings in each month. Raised estimates have coefficient of variation (%) in

brackets.
Species / Observed 2014-2017 Bycatch rate (n/trip) Raised 2014-2017 (CV %)
Month 3 4 5 6 7 Total | 3 4 5 6 7 Average | 3 4 5 6 7 8 Total
Harbour 14 9 4 4 0 31 0.28 0.12 0.11 0.15 0 0.13 71 187 109 60 0 0 428
porpoise (32) (38) (49) (58) 0) ©0) (44)
Harbour seal 31 24 14 5 3 77 0.62 0.32 0.36 0.19 0.60 0.42 157 500 382 76 107 0 1221
(33) (25) 43) (40) 8m 0 (44)
Grey seal* 3 24 51 0 0 78 0.06> 0.322 1342 0b 0b 0.35 15 500 1392 0(0) 0 0 1907
(54) 7 (42) ) 0 (56)
Harp seal 2 6 2 0 0 10 0.04 0.08 0.05 0 0 0.03 10 125 55 0(0) 0 0 190
(99) (46) (69) (0) 0 71)
Ringed seal 1 0 2 0 0 3 0.02 0 0.05 0 0 0.02 5 0(0) 55 0(0) 0 0 60
(100) (95) ) 0 97)
Bearded seal 0 2 0 0 0 2 0 0.03 0 0 0 0.01 0(0) 42 0(0) 0 (0) 0 0 42
(68) ) 0 (68)
Total marine 51 65 73 9 3 201 1.02 0.88 1.92 0.35 0.60 0.96 258 1354 1993 136 107 0 3847
mammals (23) (32) (33) (35) 81 | (0) | 41
Common 48 15 10 3 0 76 0.96 0.20 0.26 0.12 0 0.31 243 312 273 45 0 0 873
guillemot (55) (65) (42) (94) (0) 0 (64)
Briinnich’s 1 2 1 0 0 5 0.02 0.03 0.03 0 0 0.01 5 42 27 0(0) 0 0 74
guillemot 97) 97) (100) 0) ©0) (98)
Black guillemot* 1 14 41 29 6 91 0.02> 0.19> 1.082 1.152 1.202 0.72 5 292 1119 438 213 0 2067
(100) 42) 27) (34) (79) ©0) (56)
Cormorant/shag* 3 1 25 10 6 45 0.06¢ 0.01¢ 0.66°> | 0.38¢ 1.202 0.46 15 21 683 151 213 0 1083
(57) (99) 3M (28) (40) 0 (1)
Common eider 12 119 52 44 4 231 0.24 1.61 137 1.12 1.20 1.14 61 2478 1420 664 142 0 4765
(69) (38) 3M (44) (84) 0 (53)
Atlantic puffin 0 0 1 1 0 2 0 0 0.02 0.04 0 0.01 0(0) 0(0) 27 15 0 0 42
(100) | (98) ©) ©) | (99)
Long tailed duck 2 1 1 0 0 4 0.04 0.01 0.03 0 0 0.01 10 21 27 0(0) 0 0 58
(69) (100) | (96) (0) (0 (88)
Black legged 0 0 1 0 0 1 0 0 0.03 0 0 0.01 0(0) 0(0) 27 0(0) 0 0 27
Kittiwake (98) ) 0 (98)
Common loon 0 0 2 1 0 3 0 0 0.05 0.04 0 0.02 0(0) 0(0) 55 15 0 0 70
(69) (100) | (0) 0 (85)
Razorbill 1 0 0 0 0 1 0.02 0 0 0 0 0.01 5 0 (0) 0 (0) 0 (0) 0 0 5
(100) ©) ©) | (100)
Gannet 0 1 0 0 0 1 0 0.01 0 0 0 0.01 0(0) 21 0(0) 0(0) 0 0 21
(100) (0) (0 (100)
Total seabirds 68 153 134 | 88 16 459 1.36 2.06 3.53 3.38 3.2 2.71 344 3186 3659 1328 569 0 9086
(40) 31 (19) 31 (53) | (0) | (35)
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STRATIFICATION BY DEPTH

No significant effect of depth was observed on the total marine mammal bycatch rate (Fs139 = 0.69, p = 0.63)
(Figure 2). When broken up by species, there was no significant effect of depth observed on the bycatch rate for
harbour seal (Fs139 = 0.89, p = 0.49), grey seal (Fs139 = 1.89, p = 0.10), harbour porpoise (Fs139 = 1.05, p = 0.39),
nor for harp seal (Fs139 = 0.53, p = 0.75). Similarly, there was no significant effect of depth observed on total bird
bycatch rate (Fs;139 = 1.449 p = 0.21) (Figure 3). When broken up by species, there was however a significant effect
of depth on the bycatch rate for black guillemot (Fs139 = 2.69, p = 0.02), where bycatch rates at 10 meters or less,
21-30 m and 31-40 m depth were higher than at 11-20 m or at deeper than 40-meters depth. No significant effect
of depth was seen on the bycatch rate of other bird species (p > 0.4).

When bycatch stratified by depth is compared with the total bycatch estimated from unstratified data,
the total marine mammal bycatch was very similar; or a total of 3570 animals for unstratified data and 3620
animals when stratified by depth (Table 10). This was expected, as no significant effect of depth was observed for
marine mammals. In regard to bird bycatch, unstratified data gave an estimate of 8200 birds while stratifying by
depth gave somewhat higher estimate of 8800 birds (Table 10).
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Figure 2. Bycatch rate of the four most common marine mammals, in addition to total bycatch rate of marine mammals

by depth in the lumpsucker gillnet fishery in 2014-2017.
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Figure 3. Bycatch rate of the four most common sea birds, in addition to total bycatch rate of seabirds by depth in the
lumpsucker gillnet fishery in 2014-2017.

Table 10. Bycatch rates of marine mammals and seabirds in the lumpsucker gillnet fishery in 2014-2017 by depth. Raised
estimates are observed values raised by number of landings. Species were significant effect of depth was observed are
marked with an asterisk, and different letters above bycatch rates per depth interval in those species indicate significant
difference (p >0.05) from other depth intervals. Raised estimates have coefficient of variation (%) in brackets.

Species / Bycatch rate (n/trip) Annual raised estimate 2014-2017
Depth 0-10 10- 20- 30- 40- 50+ Average 0-10 10-20 20-30 30-40 40-50 50+ Total
20 30 40 50

Harbour porpoise 0.17 0.27 0.07 029 | 029 | 0.0 0.18 76 (35) 318 (38) | 43 (70) 127 (54) | 100(59) | O 662 (51)

Harbour seal 0.20 0.64 0.48 036 | 029 | 067 | 0.44 87 (47) 742 (33) | 281(44) | 159 (46) | 100 (60) | 297 1663 (45)
(42)

Grey seal 141 0.03 0.44 0.07 | 0.14 | 0.08 | 0.36 630 (44) | 26 (100) | 259 (75) | 32 (96) 49 (89) 37 1034 (84)
(98)

Harp seal 0.07 0.07 0.00 0.14 | 0.00 | 0.08 | 0.06 33 (71) 79 (75) 0 64 (67) 0 37 213 (77)
(94)

Ringed seal 0.05 0.02 0.00 0.00 | 0.00 | 0.00 | 0.01 22 (95) 26 (100) | O 0 0 0 48 (97)

Bearded seal NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Total marine 1.90 1.02 1.00 0.86 | 0.71 | 0.83 | 1.05 848 1192 583 382 245 371 3620 (79)

mammals (35) (26) (52) (32) (35) (31

Common guillemot 0.51 0.64 0.15 0.07 | 0.00 150 | 0.48 228 (98) | 742 (44) | 86 (73) 32 (95) 0 668 1756 (79)
(84)

Briinnich’s guillemot | 0.00 0.00 0.04 0.00 | 0.00 | 025 | 0.05 0 0 22 (98) 0 0 111 133 (85)
(71)

Black guillemot* 1272 | 034> | 0482 | 0432 | 0.29° | 0.00° | 0.47 562 (25) | 397 (43) | 291(42) | 191(92) | 98(61) 0 1532 (53)

26




Medafli fugla og sjavarspendyra i grasleppuveidum 2014-2017

Hafrannséknastofnun, mars 2018

Cormorant/shag 0.44 0.18 0.29 0.21 0.29 0.17 0.26 196 (33) | 212(48) | 173 (53) | 95(92) 98 (62) 74 848 (59)
(65)
Common eider 2.27 1.95 1.19 0.14 | 0.29 0.33 1.03 1011 2278 691 (63) | 64 (65) 98 (61) 149 4289 (56)
(34) 41) (72)
Atlantic puffin 0.02 0.00 0.00 0.00 0.00 0.00 0.01 11 (95) 0 0 0 0 0 11 (95)
Long tailed duck 0.02 0.02 0.00 0.00 0.14 0.00 0.03 11(100) | 26 (100) | O 0 49 (92) 0 86 (97)
Black legged 0.02 0.00 0.00 0.00 | 0.00 0.00 0.01 11 (95) 0 0 0 0 0 11 (95)
Kittiwake
Common loon 0.00 0.02 0.03 0.07 0.00 0.00 0.02 0 26 (94) 22 (97) 32 (97) 0 0 80 (96)
Razorbill 0.00 0.00 0.00 0.00 0.00 0.08 0.01 0 0 0 0 0 37 37 (91)
(91)
Gannet 0.00 0.00 0.04 0.00 0.00 0.00 0.01 0 0 22(100) | O 0 0 22 (100)
Total seabirds 4.56 3.16 2.22 0.93 | 1.00 | 2.33 | 2.37 2032 3681 1295 414 343 1040 | 8805 (45)
(23) (26) (39) (74) (53) (53)

RANDOM OR TARGETED SAMPLING

Bycatch rate of both marine mammals and seabirds was considerably higher in inspection trips selected at random
in 2017. The bycatch rate of marine mammals was almost 1 animal per trip in the randomly selected trips, while
the targeted trips had a bycatch rate of 0.6 animals per trip. As for seabirds, the difference was higher, and
bycatch rate in the randomly selected trips was 2.9 birds per trip while it was 0.9 birds per trip in the targeted trips.
The difference in bycatch rate of marine mammals was not statistically significant (ts7 = -1.09, p = 0.14), while the
difference in seabirds was significantly higher in the randomly selected trips (te7 = -1.86, p = 0.03). Out of the most
common bycaught marine mammals, no significant difference in bycatch rates between the two sampling
schemes was observed (p > 0.05), as in the bycatch rates of common guillemot and cormorants/shags (p > 0.1).
Bycatch rates of eiders (tss = -1.86, p = 0.03) and black guillemots (ta0 = -1.72, p = 0.05) were significantly higher
in the randomly selected trips.

LOGBOOK DATA

The examination of logbook data shows that, as is the case of the data from inspectors, seal species were the most
commonly reported bycatch by lumpsucker vessels in all four years. Some harbour porpoise bycatch was reported
in the logbooks as well. The species composition of those bycaught seals is unknown due to the logbook entries
only reporting them as “seals”. A similar problem exists regarding seabirds, as a substantial proportion of the birds
are only reported as “seabirds”. However, black guillemots, eiders and cormorants/shags were sometimes
reported as separate species/groups (Table 11). A marked increase in bycatch was observed in 2017, when the
reported number of seals, eiders and black guillemots more than doubled from previous years and the number of
porpoises and other seabirds recorded increased tenfold (Table 11). This increase in reporting could be attributed
to a real increase in bycatch, to a better compliance in the reporting or both.

Table 11. Bycatch of marine mammals and seabirds in the lumpsucker gillnet fishery in 2014-2017 as reported by the

fishing fleet.

Species 2014 2015 2016 2017 Average
Seal species 215 334 279 700 382
Harbour porpoise 65 20 22 286 98
White beaked dolphin 0 0 1 2 1

27




Medafli fugla og sjavarspendyra i grasleppuveidum 2014-2017

Hafrannséknastofnun, mars 2018

Unidentified dolphin 0 0 0 1 0
Total marine mammals 280 354 301 989 481
Cormorants/Shags 85 204 193 177 165
Black guillemot 97 252 288 600 309
Common eider 142 165 213 442 241
Other seabirds 219 299 182 1198 475
Total seabirds 343 920 876 2417 1139

RESULT SUMMARY

Overall, the four different bycatch estimates differed relatively little (Table 12). The estimates stratified by

management area were generally lowest and the estimates stratified by depth or month highest. All three

stratified estimates have considerably higher variation around the estimate than the non-stratified estimate.

Although logbook reports in 2017 were considerably higher than in previous years, the reported bycatch was

lower than the estimates using raised inspector data, although reported bycatch of harbour porpoises (286) and
black guillemots (600) comes close to the lower end of the estimates stratified by management area (264-834 for

harbour porpoise, 695-2325 for black guillemot) (Tables 11 & 12).

Table 12. Summary of the four different annual bycatch estimates (n/year) conducted in this study. The numbers

reported in logbooks by the fleet in 2017 are also shown.

Species

Non-stratified bycatch estimate
2014-2017

(£ CV*estimate)

Stratified by management area
2014-2017 (x CV*estimate)

Stratified by depth 2014-
2017

(£ CV*estimate)

Stratified by month 2014-
2017

(£ CV*estimate)

Logbooks 2017

Harbour porpoise 551 (412-630) 549 (264-834) 662 (324-998) 428 (240-616) 286
Harbour seal 1367 (1135-1599) 1255 (728-1782) 1663 (915-2411) 1221 (684-1758)

Grey seal 1385 (886-1884) 1091 (502-1680) 1034 (165-1903) 1907 (840-2974)

Harp seal 177 (113-241) 132 (15-249) 213 (49-377) 190 (55-325) Zggc(izg)sea'
Ringed seal 53 (13-93) 33 (1-65) 48 (1-95) 60 (1-118)

Bearded seal 36 (9-63) 42 (12-72) NA 42 (13-71)

White beaked dolphin 0 0 0 0 2
Unidentified dolphin 0 0 0 0 1
Total marine mammals 3570 (2963-4177) 3102 (2016-4188) 3620 (760-6480) 3847 (2270-5424) 988
Common guillemot 1350 (850-1850) 1376 (372-2380) 1756 (369-3143) 873 (314-1432) 0
Briinnich’s guillemot 71 (26-116) 76 (11-141) 133 (19-247) 74 (1-147) 0
Black guillemot 1616 (1309-1923) 1510 (695-2325) 1532 (720-2344) 2067 (910-3224) 600
Cormorant/Shag 799 (615-983) 813 (244-1382) 848 (348-1348) 1083 (531-1635) 177
Common eider 3316 (2354-4278) 3232 (1616-4848) 4289 (1887-6691) 4765 (2240-7290) 442
Atlantic puffin 36 (11-61) 40 (1-80) 11 (1-20) 42 (1-84) 0
Long tailed duck 71 (37-105) 61(1-122) 86 (2-172) 58 (7-109) 0
Black-legged Kittiwake 18 (1-36) 6(1-12) 11 (1-20) 27 (1-54) 0
Razorbill 18 (1-36) 59 (1-118) 80 (3-156) 70 (10-130) 0
Gannet 18 (1-35) 13 (1-26) 37 (3-71) 5(1-10) 0
Common loon 53 (23-83) 21 (1-42) 22 (1-44) 21 (1-42) 0
Other seabirds 0 0 0 0 1198
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Total seabirds | 8151 (6928-9374) ‘ 7207 (4180-10,234) | 8805 (4843-12767) ‘ 9086 (5906-12266) ‘ 2417

DISCUSSION

Although reported bycatch by the fleet has increased, which suggests better compliance, the overall bycatch rates
are still much lower than observed in the trips by inspectors. Overall, the marine mammal and seabird bycatch rate
in inspector trips was around four times higher than reported by the fleet in 2017, which shows the need to use
other data in addition to the log books. This difference also warrants an investigation into why fishermen do no
report bycatch, and how reporting can be made easier. A smartphone app is in development by the Directorate of
Fisheries, which hopefully will make both reporting and identification of bycatch easier for operators in the fishery.

Bycatch rates in inspector trips vary considerably between years, which results in highly variable
estimates of bycatch by year. The most likely factors explaining this difference are inadequate sampling,
spatial/temporal mismatch in sampling, and the nature of bycatch events, but bycatch events of some species like
eiders and grey seals seem to be characterized by few severe events. To counter this annual variation, and high
coefficient of variation within years, lumping all four years of sampling together results both in better spatial
match between inspector trips and fishery landings, and lower coefficient of variation for the estimates of bycatch
due to higher explanatory power of the larger dataset.

Bycatch rates were different between management areas for some species, which highlights the
importance of sampling across management areas in relation to fishing effort if the aim is to use non-stratified
bycatch estimation. Out of the more common species, very little variation in bycatch rates between management
areas was seen for harbour seals, harbour porpoises, and common guillemot. However, for grey seals, eiders,
cormorants and shags, and black guillemots, one or more management areas where bycatch rates were higher.
Grey seals were predominantly found in management areas B and C and raised by effort, area B accounts for 75%
of the total estimate and area C for 16%. Raised by effort, around 40% the total estimate for eiders is estimated to
be caught in area E, and around 15% in each of areas A, B and C. Bycatch rates of black guillemot were highest in
areas B, E and A, and raised by effort, that accounts for around 14% in area A, 40% in area B and 24% in area E.
Bycatch rates of cormorants and shags were highest in areas B, A and G, but areas B and A dominate when raised
by effort, with more than 50% of the estimated bycatch occurring in area B and 20% in area A. This is unsurprising
given that Areas A and B are the main breeding grounds for these species in Iceland (Skarphédinsson et al. 2016).
Factors influencing the differences of bycatch by management areas could be: (a) the relative concentration of the
bycaught species among the areas (b) the variation of concentration of these animals during the season and the
differences in the spatio-temporal distribution of the fishing effort or (c) a random effect. Stratification of the data
by management area resulted in somewhat lower bycatch estimates for both marine mammals and seabirds when
compared to the overall bycatch estimate, at the cost of higher variance. For individual species, stratification of
area led to a decrease of 100 animals (7%) in comparison to unstratified data for harbour seals, whereas it resulted
in no significant difference for harbour porpoises and most seabird species. The largest difference observed was in
the case of grey seal, where stratification of the data by management area led to a decrease of 300 animals (22%)
in the estimate of bycatch.

No significant effect of depth was observed on the bycatch rate of any of the marine mammals and all
the seabird species except for the black guillemot that had higher bycatch rates at shallower depths. Stratification
of the data by depth for harbour seals led to an increase of 300 seals (20%) in comparison to unstratified data,
while it led to a decrease of 300 grey seals. The largest difference between these estimates in seabirds was for
eiders and common guillemot, were the estimate stratified by depth was around 1000 eiders and 400 common
guillemots higher than the total bycatch estimated from the unstratified data. Both eiders and grey seals showed
decreasing trend with depth, and it is likely that a significant effect of depth would be observed if the sample size
was larger. It could therefore be plausible to reduce bycatch of those three species (grey seal, black guillemot and
eider) by reducing fishing effort at depths shallower than 20 meters. This would, however, have the drawback that
most of the fishery in area B would be shut down as most of the fishing grounds are in shallow water.

Comparison of the randomly and non-randomly selected inspection trip in 2017 show that the non-
random trips are biased towards lower bycatch estimates compared to the random trips. The significantly higher
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bycatch rates of eiders and black guillemots observed in the randomly selected trips could be due to the
inspectors focusing on possible infractions in the targeted trips and therefore overlooking some bycatch, although
it is also possible that the difference is simply due to random chance.

Bycatch rates differed between months for several species; grey seals, black guillemots and
cormorants/shags. The bycatch rates of these species were higher in May, June and July than in other months. This
effect is likely confounded with both management area and depth, and caution should therefore be taken when
interpreting these findings. The management areas have slightly different seasons, with areas D, E, F and G
starting at the end of March, areas A and the outer part of B in early April, while the inner part of management
area B starts in May. Depth is also confounded with month, as in most areas the fleet starts the fishing season in
deeper water and move shallower as the season progresses, and area B is fished almost exclusively at depths
<20m. Stratification of the data by month for grey seals led to an increase of 300 seals (20%) in comparison to
unstratified data, while it led to a decrease of 100 animals in the estimate of harbour seals and harbour porpoise.
The largest difference between these estimates in seabirds was for eiders, black guillemot, and cormorants/shags
were the estimate stratified by depth was around 1200 eiders, 400 black guillemots and 300 cormorants/shags
higher than the total bycatch estimated from the unstratified data while bycatch of common guillemots was 500
birds lower.

Inspector coverage was quite well distributed across areas, and therefore not surprising that the estimate
stratified by area is not that different from the overall estimate, and similar can be said about the coverage across
depths, although inspections were slightly biased towards 0-10 m. The nature of this bycatch dataset is very
statistically challenging, and it is likely that all factors that were tested in the analysis here are confounded in some
way. It is for example possible that bycatch rates differ by depth within areas, or by months within areas, but we
lack the sample size to test for these effects. More sampling is therefore needed, either by increasing the number
of inspections each year, or by other measures like onboard security camera systems.

The estimates in this survey are in many ways similar to the previous study by Palsson et al (2015), were
their estimates for harbour seal, harbour porpoise and black guillemot were similar to the estimates presented
here although their estimated bycatch estimate for grey seal was considerably lower. Estimation of grey seal
bycatch is problematic since the events are rare, but severe, and annual estimates therefore highly variable and
have high variance. The seabird bycatch estimates of around 9300 birds presented by Bond et al. 2017 were 1000-
2000 seabirds higher than the non-stratified estimate and the estimate stratified by area, but similar to the
estimates stratified by month and depth. This study has higher estimated bycatch of eiders and common
guillemot, while the study by Bond et al. (2017) reported considerably higher bycatch rates of black guillemot and
cormorant/shag due to unknown reasons. The sample size in that study was 37 trips, and only conducted in one
year, so it is possible that some random variance explains the difference in species composition between the
studies.

Finally, it should be noted that the population estimates of the main bycatch species are highly
uncertain/outdated in many cases. Monitoring the population trends of these species is important to estimate
whether the bycatch in the lumpsucker gillnet fishery is having a negative effect on the populations. In cases
where hunting is conducted, the combined effect of animal removal must be assessed to assure that the total
number of removed animals is within biological limits of the species. Population trends of the harbour seal and
grey seal are perhaps the best monitored out of the more common bycatch species. The population of harbour
seal has declined by close to 80% since population surveys started around Iceland in 1980, with the last survey in
2016 estimated the population at 7700 seals (Porbjornsson et al. 2017). The grey seal population has also been
declining, and there are 6 years since the last survey, conducted in 2012, that estimated the population at 4200
seals (Hauksson et al. 2012). A new grey seal census was conducted in 2017. Further investigation is warranted into
whether the decline in those two species is due to bycatch in fisheries, hunting, culling, environmental factors or a
combination of two or more factors. Hunting and culling of seals is largely unregulated in Icelandic waters, and it
is not required to report hunted/culled seals. Such mandatory reports are essential to properly assess whether the
removal of seals is within biological limits. Only one population estimate is available for harbour porpoise, based
on an incomplete aerial survey, that estimated the population at around 42.000 animals (Olafsdéttir, 2010), which
suggests that the bycatch amounts in the lumpsucker fishery are likely within biological limits, although
population trends are unknown. The population estimates of eider and common guillemots suggest that the
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populations are large and stable (Skarphédinsson et al. 2016), and bycatch is therefore unlikely to have any effect
on the total populations. The populations of great cormorants and European shags are also stable at around 5000
birds of each species (Skarphédinsson et al. 2016) despite considerable hunting effort, indicating that the bycatch
in lumpsucker gillnets is likely within biological limits of those species. The population of black guillemots has
been declining since the 1980s, and the population is currently estimated at around 20-30.000 birds
(Skarphédinsson et al. 2016). Hunting of the species was banned in 2017 due to poor population status, which
warrants further research into whether bycatch in the lumpsucker gillnets could be affecting the population.
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