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ExecutiveSummary

This report was produced in response to a petition receivéebruary 15, 20220m the
Center for BiologicaDiversity and Defend Them ARoundationrequesting thahe tope shark,
Galeorhinus galeusyr any distinct population segments (DPSs) thereof, be kstedthreatened
or endangered species under Eralangered Species Act (ESA). @pril 28, 222, the National
Marine Fisheries Service (NMF®ublished a notice in tHeederal Registeannouncing thate
petition presemd substantiakcientific or commerciahformationindicating that the petitioned
actionmay be warrante(B7 FR 25208 That notice alscequestedelevantinformation on this
species from the publiend indcated thalNMFS wasinitiating a status review of this species
That status reviews documented in this report. This draft report summatizeg€estavailable
dataon tope sharkand presents an evaluation of the status and extinction risk of its component
distinct population segments.

Thetope sharks amediumsized, sempelagic migratoryshark thabccussin shallow coastal
area, continentakhelf and slope waters, andeanic watetsThe tope shark occurs in most
oceans buhasa discontinuous range that includes parts of the North and South Atlantic, North
and South Pacific, Indian Ocean, and MediterraneanliSesa longlived, latematuring, and
slow~growing species withelativelylow productivity.Based on available genetic and tagging
data, this species is considered to consist of at leastgibnal populations. Weetermined that
these six regional populations qualify as DPSs pursuahetmint NMFSU.S. Fish and
Wildlife Service(FWS) policy onthe recognition ofertebrateDPS underthe ESA A DP S
Policy, 06 61 FR 4 7mhexsix DASs draiderdifiegt as Tollowsl 9 9 6 )
1) a northeast Atlantic population that extends from the North Sea and UK waters into
the Mediterranean Sea and southward to northwest Africa (NE Atlantic DPS);
2) a southern Africa population that extends from Namibia to East London, South Africa
(So. Africa DPS);
3) a southwest Atlantic population that ranges from southern Brazil to Patagonia (SW
Atlantic DPS);
4) a northeast Pacific population that ranges from British Columbia, Canada to southern
Baja California, Mexico, and including the Gulf of California (NE Pacific DPS);
5) a southeast Pacific population that ranges from Ecuador to Chile (SE Pacific DPS);
and
6) a southwest Pacific population that includes Australia and New Zealand (SW Pacific
DPS).

To assess the extinction risk of each DPS, we evaluated historical and current threats to each
DPS, as well as demographic risks, and relevant conservation measbstanfal declines in
abundancéave been detected reportedor most populations, mainly as a resuldoected

and incidental harvest in commercial fisherigegulatory measures to manage commercial
fisheries have gradually increasadnost regions, resulting in stable or potentially even
increasing population trends for some DPSs;dwmw, two DPSs facing both ongoing harvest

and inadequate regulatory mechanisms ape&bed to continue to declidehe So. Africa DPS

and the SW Atlantic DPS. Based largely on information indicating ongoing overutilization,
inadequate management, reduabdndancg anda low population growth rateye concluded

that both the So. Africa and SW Atlantic DPSs are at moderate risk of extinction throughout all
of their rangesThree DPSswhich were found to be better managed with stable (or potentially
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increasing) abundances, were found to be at low risk of extinction throughout theirirdinges

NE Pacific DPS, the NE Atlantic DPS, and the SW Pacific DPS. Give extremely limited data and
no clear indication that the SE Pacific DPS is facing threaterapdraphic risk factors such that

it is at risk of extinction, we concluded it is currently at low risk. 8enot find any significant
portiors of therangefor anyDPS that would warrant a different risk of extinction and therefore
concluded that the @nrction risk for each DPS applied to the entire range of that DPS.
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1.0 Introduction

This document is a status review of the tope shagtgorhinus galeys prepared in response to

a petitiort to list the species as threatened or endangered undesthé&nder the ESA, if a
petition is found to present substantial scientific or commercial information that the petitioned
action may be warranted, a status review shall be promptly commenced (16 U.S.C.
1533(b)(3)(A)).On April 28, 2022, NMF$ublished a 9@lay finding that the petition presented
substantial scientific and commercial information indicating that the petitioned action may be
warranted, and subsequently iated this review (87 FR 25209)he purpose of this status
review is to compile, summarize, and analyze the best available scientific and commercial
information regarding the biology, ecology, distribution, abundance, population trends, and
threats for the tope shark throughout its glabage This iformation is then incorporated into
an assessment of t he wipbeagseddyg NMMFS to inform tignal on r i sk
determination as to whether listing the speoleany DPSshereof as threateed or endangered

is warranted.

In evaluating a species for listing under the ESA, two key questions must be addigssdtie(
entity i n guasglefined by tha ESAsapdg?) if se,ssahe species threatened or
endangered? The E ®AMcldedny sabspeciea of fisk qr wildlife@rsplants,

and any distinct population segment of any species of vertebrate fish or wildidie whi

interbreeds when matu(@6 U.S.C. 1532(16)) An fendanigaefinedasanpeci es o
species which is in danger of extinctitmdgughout all or a sigficant portion of its rangéL6

U.S.C. 1532(6)) thrediened spece is defined as any species which is likely to become an
endangered species within the foreseeable future throughout allgmifecant portion of its

range(16 U.S.C. 1532(20))

To make this determination, NMFS must consider the status of the species in light of the five
factors outlined irsection 4(a)(1) of the ESAL6 U.S.C. 1533(a)(1))
(A) The present or threatened destruction, modification, or curtailment of its habitat or range;
(B) Overutilization for commercial, recreational, scientific, or educational purposes;
(C)Disease or predation;
(D) The inadequacy of existing regulatory mechanisms; or
(E) Other natural or manmade factorseating its continued existence.

This status review report synthesizeshkstavailablescientific and commerciahformation on

the tope shark and presentharoughanalysis of its extinction risk. It does not represent a
decision by NMFSegarding whether the species should be listed as threatened or endangered
under the ESAThat determination will be mady NMFSafter a review of this documeratny
existing or planned conservation efforts to protect the speciesngradteer relevant
information.The results of this determination will be posted on the NMFS website and
announced in thEederal Register

I Center for Biological DiversitandDefend Them All Foundatioto U.S. Secretary of Commerce, Acting through
the National Oceanic and Atmospheric Administration and the National Marine Fisheries Sehicary 15,

2022 Pdiition to List the Tope Sharlcaleorhinus galeysAs Endangered or Threatened Under the Endangered
Species Adi.
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2.0 SpeciedDescription

2.1 Taxonomy

Thetope sharkGaleorhinus galeugLinnaeusl758) is amember of class Chondrichthyes,
subclasglasmobranchi{sharks and raysprder Carcharhiniformeground sharksyandfamily
Triakidae (houndsharks{ITIS andFishBase, accessddne 13, 2022 Once thought t@achbe
distinctspeciesother nominal species, includi® australis(Macleay 1881,)Galeus cars
(Bonaparte 1841 G. chilensigPérez Canto 1886G. communigOwen 1853, G. cyrano
(Whitley 1930),G. linnei (Malm 1877),G. molinag(Philippi 1887) G. nilssoni(Bonaparte
1846),G. vitaminicugde Buen 1950)G. vulgaris (Fleming 1828)G. zyopterugJordan and
Gilbert 1883)arenow consideredynonyms ofs. galeugCompagno 1984-rickeet al. 2029.
Available genetic datlor G. galeusprovide evidence adtrongpopulation structuring by major
geographic reigns,butthere iscurrentlyno evidence supporting the identificationaofy
subspeciefChabot and Allen 20Q@€habot 2015Chiaramontest al. 2016 Bestervan der
Merweet al.2017).

Othercommon namefor this specietaveoriginsinthes peci es 6 appearance, b
common uses. It is often calledupfin sharkn the United States and South Africa (also

6vaal haai 6 schooSsbador smappgef sharkdnaAlstralia and New ZeajJand a z - n 6
(dogfish), ¢ t(vithminrshark ov i t© atirbourine am 6dgiasssnouted t al 6  (
shark in Argentina and Uruguaytiburén aceitosd6 ( oi | ysulifdbai k) Me xic@d o,
bicodec r i flassd out ed shar k) in Brarzddol edq®i6olinod i n
Frenchspeaking countries of thedktheas{NE) Atlantic (Walker 1999 Chiaramontest al

2016 Walkeret al 2020.

2.2 Physical Characteristics

Galeorhinus galeus amediumsized sharkgenerallyreaching lengths of about 183 cm

(6 feet). Maximum reported lengths vary by region, and range fxarmaximum total length (TL)
of 155 cmfor the southwesern(SW) Atlantic (PeresandVooren 1991}0 200 cmTL in the
Mediterranean Sed (nisian coastCapapéndMellinger 1988). The body isslender angjray

or grayish browrdorsallyandwhitish ventrally, andyoung havéolack markings omheirfins
(Olsen 1984Compagneet al. 1989. The snout is long and pointadith a wide crescent
shapednouth. The mall, triangular shaped tee#lieserratecn the outer edges (Olsen 1984
Compagncet al 1989. Thelarge and horizontally ovalyes are positioned low on the sides of
the headand have aictitating membrane (external in juveniles anrnalin adults and
subadult}, and thenostrils are positioned closer to the mouth and upper lip than to the tip of the
snout Compagno 19840Isen 1984)Thesecond dorsal and anal fins are of roughly the same
height and located opposite of each other, just anterior to the caudal pefigwie 21; Ripley
1946 Olsen 198X The caudal fins fairly short, notched, and with a welevelopedower lobe
that gives isomewhat o& doubletailed appearance (Olsen 1984).
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Figure 2-1. lllustrationof G. galeus

2.3Age, Growth, and Population Parameters

The tope shark iarelativelylong-lived speciescapable ofeachinga maximum agef at least
55years(Coutin 1992 Walkeret al. 202Q. Accurateand reliableageand growthestimatesre
challenging to obtain facartilaginousspecies like sharks part because they ladke calcified
structures€.g, scales anatoliths) conventionallyused for aging teleostbony fishes)Age and
growthestimates for sharkareoften produced by counting growth bands in other calcified
structuressuch asrertebraeand spined a technique witlvaryingreliability across shark

species (CaillieandGoldman 2004¢Cailliet 2015).For tope sharkghis techniques considered
reliable for small andhediumsized individualdut islikely to underestimate the agealtler,
larger individualsi(e., 0140cm TL or O~11 years oldMoulton et al. 1992yValkeret al. 200%
Harry 2018. Studies relying on counts of vertebbaindshaveproduced maximum age
estimate®n the order 083 years for tope sharks dffe coast oSouth Africa (Freer 1992;
McCord 2005)and 41 years faiope sharks offhe coast oBrazil (FerreiraandVooren1991)
Substantially lower maxiom agesof 20 years and 25 yeangereestimatedising this
methodologyfor tope sharks off Australia and New Zealahdweverjn both cases, the
researchergdicated that theeestimats were not reliablelue toeitherthe lack of larger sharks

in the sampl€FrancisandMulligan 1998)or poor resolution of vertebral bandsn s har k s
cm TL (Moultonet al 1992. Thomsoret al.(2020) counted a maximum of 26 vertebral bands
in a sample 08,035tope sharks collected in Australia. Relying on an assumption of 1 ring per
year up to age 11 and 0.86gs per yeathereafter (Walkeet al.2001), the authors estimated
that the maximum age in the sample was likely greater than 50 years.

Maximum ayefor tope shark#ias also beerestimated based on time at libeatyddifferences in
length measurements collected during rmadapture studiesvhich appears to be a more
reliable method for this species (Harry 2Q183ingtagrecaptureggrowth datamaximum age
estimatesange fromd6-59 yeas for females (= 37) and 435 years for males (\16) in the
NE Atlantic (DureuilandWorm 2015) Recaptures of tope sharks taggéfdsouthern Australia
during 19471952 through an extensive tagging prog@tsen 1953, 1954uggest a maximum
age of about 5§ears Specifically, a male, estimated to b2 yeas old at the time it was tagged
and releasedyas recapturedl years and 9 monttegter (Coutin 1992)During its time at
liberty, this male grew a total of 17 cm in lengilwo other tope sharks (age unreported) were
recaptured after 3%.and 36.6 yearat liberty (Coutin 1992) Walker (1999 statedthat tag
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returns formia numbeo of thesesharks taggedbout 40 years pri@uggest that tope sharks may
have maximum lifespans approaching 60 years.

The overall gowth rate of tope sharks fairly slow andappears to be generally faster for esal

t han femal es, based o sgrosvthrate coefficiensK (Table2-¥;eee Ber t a
also Cortes 20Q0Individualsexhibit relativelyrapid growth during the first several years

followed by steady growthp toage 711 years, slowdgrowthas they approach or reach
maturity,andthenan eventual plateaGfantet al. 1979;Moultonet al 1992;Francisand

Mulligan 1998;Fitzmauriceet al. 2003;McCord 2005)Usinglengthfrequency data for

juveniles, and tagecapture data for older adults in Australia, Olsen (1954), estimated an annual
growth rateof 13 cm/yeafor age 0+ shark@ = 18, 45 cm modal lengdhdeclining rates for

older age groups, anduch slowedate of3 cm/year for sharksver12yearsold (n =11, 140

cm modal length (Modal length refers to the most frequently occurring body length in the
sample) Thesegrowth rates are similar to those estimatedrigncis and Mulligan (1998)vho
estimated growth ratessing markrecapture data fdope sharks tagged throughout New

Zealand between 1985 and 198# 3,950 ~60-150 cmTL at tagging) From a total of 77
sharksrecaptured after 0 to 9.6 yeatsliberty, with most recaptured within 5 years, mean

annual growth rates were estimated to be 12.61 cm/year at a reference length of 70 cm and 0.88
cm/year at a reference length of 140 cm (FraacdMulligan 1998. Notably,research by

Stevens and West (1997) comparing data from 119817 with a historical period of 19410853
revealed that growth rates for the youngest sharks (age 0+) in Australian nursery areas increased
significantly over the course of 40 yeadrdm 12 mm/month (14.4 cm/year) to 17 mm/month

(20.4 cml/year) The authors hypothesized thia¢ change could be a densitgpendent response

to a decline in local shark population numbers, but they also note that other factors, such as
increased water temperature, could not be ruledBagted on data fronecaptured sharks in the

NE Atlantic, Dureil and Worm (2015) estimated annual growtes@anging from 0.15 to 14
cmhyear for femalesyith a mean of 5 cm/year €n37), and 0.6 to 11 cm/year for males, with a
mean of 4 cnf{n = 16). Thelength of timeat liberty averaged 2.2 years for females (ra6de:

days t06.7 year$ and 2.7 years for males (ran@€: days tdl0.9 year$. Similarly, a study in

Irish waters by Fitzmaurice et al. (20@%timated a mean annual growth rate of 8.28 cm/year
based on tag and recapture data from a combined sample of 43 males and Gotlatest al

(2019) reported growth rates of 6.8 cm/year and 7.8 cmfgedargerindividuals however,

these rates were calculatiedm justtwo recapturedemalesharks One femalewhichwas

estimated (bBsed on weight) to have been 138 TL at initial capturewas estimated to have
grown37 cm while at liberty fob.4 years. The other femalethich measured 153 cm TL at

initial captureandwhich wasin the early stages of pregnancy when recapfuesiv 14 cm

during its648 dayq~1.78 yearsat liberty.

Female tope sharks have been observedsitithated to readarger maximum lengths and
weightscompared to malg®Ripley 1946 Olsen 1954Grant 1979Ferreira and/ooren 1991

Walker 200% Table2-1). Relative to femalesnale tope sharkeach maturity at smaller sizes

and earlier agesnd attairslightly smaller maximum lengtrendlower weights Ripley 1946;

Grart et al. 1979Freer 1992] uciforaet al 2004;Capapéet al 2005; Walker 2005 able2-1).

Higher values for the von Bertalanffy growth coefficient or growth constant, K, also suggest that
males reach their maximum lengths faster than females (Z&ablel'he bpe sharks considered
alatematuring species, with an estimated age at maturity ranging from about 10 to 15 years in
females, and 6 to 17 years in males (T&olg.
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Several authors have noted tlegraphic variation imaximumsizeandsize atmaturity, with
largermaximumsizesand larger sizes at maturiteing reported for thRE Pacific NE Atlantic
andMediterraneanWalker 1999 DureuilandWorm 2015;see alsd@ able2-1). However, other
factors such as samplgndesign and criteria used for assessing majumdy biaghese datan
different ways complicating our ability to draw strong inferences regarding any regional
differences irsizeat maturity,age at maturityand otheibiologicalcharacteristicdMaturity, for
instancejs somewhaambiguousandthe criteriausedfor determining vimen maturity has been
reached araot consistent acrosstudiesInterestingly, the range of sizes (and ages) over which
female tope sharks reach maturity,iethhas been estimated as ranginbaddy sizes 8% larger
than the smallest mature female, is a smadlegecomparedo otherhoundsharks in the family
Triakidae(Theron 2001).

Natural mortality rateNl), which theoretically accounts fpredation and all otheratural
sources of mortalitysuch asenescence, has been estimated to be low @M006year) for
tope sharks of mixed age in Australia (95% confidence range001@8 n= 500, Grantet al.
1979).This is equivalent to a survival rate (from natural death)’df®= 90.43% yeat.
Estimates of natural mortality for tope sharks in other regions are also generally lowXTable
Not surprisingly, a much higher rate of 3.3038(968 SE)ear! was calculated for newborn
tope sharks in Australj@quivalent to a survival rate of 3.68% yéém = 18, Xiaoet al 1999).

The ntrinsic rate of population increaé®ax), whichis a function of fecundity, age of maturity
longevity,andnatural mortalityrate is fairly low for tope shark populationslsing life history
data available through FishBasexw.fishbase.org life history parameter estimaticsoftware
available througlrishLife 2.0 (Thorsn et al 2017 Thorsonet al.2023, and a Leslienatrix
approach, Winkeet al (2019) calculated ammax value 0f0.041(CV = 0.154)for tope sharks
Smithet al (1998)developed a model that udesnale age at maturity, maximum reproductive
age, and average fecunditycalculatea productivity metriageferred to asheintrinsic rebound
potential (RP), which essentiallgstimategpotental population growth rate aftearvest
mortality is removed Using biologicaldatacollectedfor tope sharks isouthern Australiand
under an assumption nb increase iflecundity, Smithet al (1998)calculatedcan IRP 0f0.033
and a corresponding populationutding time of21.3years. Under an assumed 25%r@ase in
fecundity(to account folincreasedsurvival of older, larger femalgghe IRP increased to 0.045
with anassociated doubling time of 15.4 years (Sreital. 1998).Across the 26 sharkpecies
considered in theicomparativeanalysis these authors found a wide range of rebound rates
among specie®.0170.202 and concluded that IRRas highly affected by age at maturity and
little affected by maximum ag&ithet al 1998).The bpe slark wasamong the species
estimated to have a relatively low to moderate (Bmithet al 1998).In a review of models for
estimating hax Cortes(2016)applied five viablenethods for calculating the intrinsic rate of
population growthincluding Smithetal 6 s ( 1 9 9t84availahle dataseidor two tope
shark populationandcalculated hax valuesof 0.0420.086 fortope sharks in thBW Atlantic

and 0.0470.169for tope sharks in the Southwédcific(Table Slin Cortes 2016)Although
theresultsof this analysisndicatethatestimate®f rmaxfor a given population can vary
substantially depending dhe method appliedhe calculatedmax estimatesre higher for the

2Tope shark data applied in Cortes (2016) are specific to southern Australia, as reported in Punt and Walker (1998),
and southern Brazil, as reported in Peres and Vooren (1991). E. Cortes, NMFS, Southeast Fisheries Science Center,
pers. comm. October 3, 20.
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SouthwesPacifictope sharlpopulationrelative to the Southwest Atlantic populati@yardless
of the method used (Cortes 2016)

Winkeret al (2019) estimated anediangeneration length of 23.1 yedGV = 0.065) using a
Leslie matrixand life history parameters derived using FishLife Sifhilarly, the most recent
International Union for Conservation of Natutd CN) Red List assessment of tope shark
applied & estimatedyeneration lengtbf 26.3 yeargWalkeret al. 2020) while the Australian
Fisheries Management Agency (AFMA), in their rebuilding strategy for the specidsruse
estimated generation length of 22 years (AFMA 2015).

Table 2-1. Age and growtlparameter estimatém representative studiestope shark# various regions

Sample sizén) is provided once for each referengken availablexcept where sample size differs for a particular
parameter(y = year,m = male, f =female, SE= standard errQiSD = standard deviatipron Bertalanffy growth
parameters: &= asymptotic total lengttK = growth coefficient,d¢= time when length is zejoLengths given as or
assumed to btal lengthsBecause methodologie#fer amongstudies, differences igrowth parameteestimates

do not necessarilseflect regional differences in biological characteristics of the spézigssee Dureuil and Worm
2015) Note also thathegrowth coefficientK, can be underestimated when based on ages derived from vertebral
ageing (Moultoret al 1992; Harry 2018).

Parameter Estimate Location Reference
Maximum age 40y Australia Grantet al. 1979
(inyeary 53+y Australia Olsen 1984
50+y Australia Thomsonet al.2020
41y Brazil Ferreira and/ooren 1991
33y South Africa Freer 1992
33y* South Africa McCord 2005
4659y (f), 4355y (m) NE Atlantic Dureuiland Worm2015
von Bertalanffy | L. =160.0cm(° 1.4 SD) Australia Grantet al 1979
growth K =0.164y'* (° 0.007 SD)
parameters to=-1.27y (n = 103)
Females Brazil Ferreira and/ooren 1991
L. =163 cm
K =0.075y'!
to=-3.00 y(n = 26)
Males
Lo =152 cm
K =0.092y'!
to=-2.69 y(h=33)
L. = 182.9 cm Australia Moultonet al 1992
K =0.124y'!
to=-1.29 y(n =655
Females New Zealand Francis andVulligan 1998

L= =179.2cm(° 9.5SE)
K =0086y'! (° 0.011SE)

to=-2.68y (° 0.38SE) (n = 137)

Males
La=142.9cm ( 6.0SE
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Parameter

Estimate

Location

Reference

K =0.154y'! (° 0.019 SB
to=-1.64y (° 0.31SE) (n = 127)

La = 156.03cm (° 2.64 SE)
K =0.190y' (° 0.02 SE)
ty=-3.03 y(° 0.35 SEXn = 76)*

South Africa

McCord 2005

Females NE Atlantic Dureuil and Worn2015
La=201cm(172230cm,95% Cl)
K =0.076y'! (0.0590.089, 95% CI)
to=--* (n=37)
Males
Lo =177 cm (152203 cm, 95% ClI)
K = 0.081 y* (0.0650.110, 95% CI)
to=--* (n=16)
Length affirst 150 cm (f, n=1,319, 135cm(m, n=189 | California Ripley 1946
maturity (Lm) 135cm (f, n=174), 120cm(m, n= 808 Australia Olsen 1954
140 ecm(f, n =218, 120cm (m n= 248 Australia Walkeret al. 1987
118cm (f, n=904), 107cm(m, n= 644 Brazil Peres and Vooren 1991
134cm(f, n=183),128cm(m, n=192) South Africa Freer 1992
131 cm (f, = 74),118 cm (m, n= 70) South Africa Theron 2001
140cm(f, n=179), 123cm(m, n= 345) Algeria/Tunisia | Capapéet al. 2005
Age atfirst Am: >10y (f), >8y(m) Australia Olsen 1954
maturity (Am) Am: 14y (D), 11y (m) Brazil Peres and Vooren 1991
or50% Am: 99y (f), 85y(m) South Africa Freer 1992
maturity (Aso) Am: 1315y (f), 12-17 y (m) New Zealand Francis andMulligan 1998
Aso. - 5.92y (m, n=43) South Africa McCord 2005
Adult natural 0.123 Australia Walker 197¢
mortality rate 0.1006 Australia Grantet al 1979
(yeary) 0.26 Australia Dow 1986
0.080.11 Australia Thomsoret al.2020
0.126 South Africa McCord 2005
0.094 NE Atlantic Dureuil 2013

* 70%of this sampd consisted of maltope sharkéseeMcCord 2005)

** Not providedin thestudy.
OAs cited in Walker (1999).

2.4 Reproduction

Tope sharkexhibit yolk sac viviparity meaning thaeggs are fertilizedndhatch internally
young are born alivgnd nourishment of the embryo comes fromaggrather tharfrom a
placental connection to the moth€&estation lasts about 12 montli&gley 1946;Peres and
Vooren 1991} uciforaet al 2004;Capapéet al 2005); howeverTheron (2001) antValker
(2005)suggested inay exceed.2 monthsAs noted by Theron (2001gestation lengths can
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differ amongconspecific sharkopulations, incluthg for exampleamongpopulations of the
closely related gummy sharkl(istelus antarcticys

Evidence from multiple regions suggests that parturitioreiggly occurs every three years
Some researchers have suggedtat hased ormbservediming of mating, ovulation, and
vitellogenesisi(e., yolk formation in the oocytesjhe female reproductive cycle is annual
(Capapé and Mellinger 198&ther researchersave foundhat similarindicatorssuggesthat

the female reproductive cyclebgennial(Olsen 1984 Capapéet al. 2005. However,
subsequengdditional datafrom multiple locationscross the rangencluding Argentina, Brazil,
southern AustralisSouth Africa,and Californiaprovide evidence of tiennial 3-yea) female
reproductve cycle(Peres and Vooren 199Theron 2001l uciforaet al 2004 Walker 2005;
Nosalet al. 202]). For instance, &sed on largest follicle diameter and uterine condition for 160
female tope sharks sampled in areas off the southeastern coast of AlWaider, (2005)
reported that fomost mature females, the ovarian cythe period from completion of one
ovulation to completion of the next 3 yeardong. Observation®ff the coast of southern Brazil
of three distinct, cabccurring categories ahaturefemales, asharacterized byneasurements of
embryos and ovarian follicles and histological smears of the nidanggsmal (internal organ
involved with the secretion of eggg)Jsoindicate that theeprodudive cyclelasts 3years(Peres
and Vooren 1991 Bimilar observations of threelistinct co-occurring,reproductive phasesf
mature females off the coastMfgentinaby Luciforaet al (2004 and Chiaramonte (201ayd
further evidence of riennialfemalereproductive cycle

Although not a direct indicator of reproductive state, #wiits of aelemetrystudyconducted
between 2013 an2020 off the U.S. West coastvealedemale migration patterns consistent
with a 3yearreproductive cycleas well asa high degree of site fidelity toklmown simmer,
female aggregation aredf southern CalifornigNosalet al. 2021) In this study, dult females
werecapturedcannually for 5 yeareff La Jolla,California implanted withacoustic transmitters
and tracked over a period of 7 ye@rs= 34 femalel The majority of thedagged females
detected over subsequent ggeél2 of 21 sharks, 57%eturned td_a Jolla within 3.094 yeays
severalbf which havingfirst mademigrationsat least as far north &regon and Washington
One individual, which was tagged in 2014, returned in 2017 and again in 2020, thus completing
two full triennial cyclesOf the remaining sharkdetected off Californiauring subsequent
years four nevereturned to La Jollaywo returned on a roughly annual basise on a biennial
basis, and two oroughly quadrennidbasis (Nosket al. 2021).These findings led Nosal al
(2021) to hypothesize that there is sguesticityin thefemale reproductive cyckendthatit
may be driven byprey availabilityand energy intake, as has been hypothesizeahfather
ground sharlspeciesCarcharhinus plumbeusandbar sharlBaremore and Hale 2012)

Female ¢aundity increases with the sinéthe adult femaleThe numbe of oocytes per female,
thenumberof embryos per femal@and the number of pups per litemeeachpositively
correlated with théengthof the femaleRipley 1946; Olsen 198#eres and Vooren 1991;
Luciforaet al. 2004;Capapéet al 2005;Walker 2005 Chiaramonte 20)5L.itter sizecan range
from 6-52 pups with average liger size ranging from about &5 pups (able2-2). At birth,
pupsmeasureabout 246370 mm TL (Table-2), and the numbesf males to femalewithin a
litter is close toequal(Peres and Vooren 19%teer 1992Walker2005 Chiaramonte 2015
Size at birth may increase with the size of the mothertloahalso vay within size clas®f the
adultand with intrauterine position{Olsen 1954Peres and Vooren 1991).
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Males are thoughb reproduce annuallyand mating occurs seasdgakithin a local population

(Peres and Vooren 199 reer 1992Theron 200} As with femalesma | e

tope

shar ks 6

first maturityappears to vary regionajlyith maturity being reached at comparatively smaller
sizes in regions where tope shark attain smaller maximum lefWtdker 199; see also

Table2-1).

Little information is available regarding mating behavior, but frequent occurrence of bite marks
on females mape an indication of some form of premating ritual (Freer 19d3jing may
occur well in advance of fertilization, asmhales areapable of storing sperm fperiods of
weeks to month@eres and Vooren 199Theron 2001Walker 2005)Based on a genetic

parentage analysis et o p e

shar k

Afamil i es ooffthmddrth er s

and

Islandof New Zealand, Hernandez Mufi{#013) found thattwo of the litters indicated evidence
of multiple paternity(i.e., multiple sires in the same litter), perhaps as a result of this sperm
storage capabilityA more recent study by Kellgt al.(2025) was consistent with these findings,
detecting multiple paternity in 4 of 10 litters sampled in central South Australia and 2 of 10
litters sampled in southern California.

Table 2-2. Estimates of@production parameteintope shark$érom various regiond_engths are reported as total
length(TL), and sample siag(n) are given where available for each stidiyte that becausmethodologies may
differ among studies, differences in various estimates cannot be assumed to reflect regional differences in biological

characteristics of the species.

Parameter Estimate Location Reference
Litter size 6-52 (¢§= 35,n=60mother3 California Ripley 1946
(range antbrmean | 17-41 (4= 28.4, n= 33 mothers) Australia Olsen 1984
number of pups 4-41 (o= 23.1, n= 140mothers) Brazil Peres and Vooren 1991
8-20 (n =53 mother} South Africa Freer 1992
---  (af= 24.2,n = 174 mothers) Argentina Luciforaet al. 2004

8-41 (¢f= 26.6, n= 11 mother$

Algeria/Tunisia

Capapéet al 2005

Length at birth

(range and/or mean

TL)

35-37cm
28-35 an (af=31cm, n=941)
---  (ad=303cm, n=28*
---  (ad=30.7cm,n=53)
235-33 an ¢f=29.4 cm, n=336)
24-32 an (n=181)

California
Australia

Brazil

South Africa
Argentina
Algeria/Tunisia

Ripley 1946

Olsen 1984

Peres and Vooren 1991
Freer 1992
Chiaramonte (2000)
Capapéet al 2005

Parturition timing

Spring/summeApr-Aug)
Spring/summe(SepJan**
Spring/summer (NoWDed)
Summer/autumn (DeMar)

California
Australia
Brazil

South Africa

Ripley 1946
Olsen 1954
Peres and Vooren 1991
Freer 1992Theron 2001

* Measurements arfeom one litter.

** The vast majority of partition likely occurs from NovDecbased on the number of females in Tasmanian
nursery areas (s@able 6in Olsen 1954see also Stevens and West 1997
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2.5 Diet

Tope shark$eed on a wide range of demersal and pelagic fishes, as well as crustaceans,
cephalopods, worms, and echinoderms (Compagno 1884yith sharks generally, tope sharks
feed at aelativelyhigh trophic levelwith various estimates ranging from 4.2 to @C%rtes

1999 Domi et al. 2005 Bottoet al.2011 Poieszet al 2021 www.fishbase.ong Tope sharks
alsoundergasignificantontogertc diet shifts with smaller sharks consuming more crustaceans
and larger sharks consuming a greater diversity of fidhesforaet al 2006;Poieszet al
2021;Priesteret al 2024).Although data are limited, tope sharks appear to be somewhat
selective rather than strictly opportunistic foragers (Luciétral 2008 Biton-Porsmoguer

2022.

Detailed diet information is available for multiple locations across the range, including in the
North Atlantic offthe AzoresArchipelago (Gomest al.1998;Moratoet al. 2003),in the

eastern English Chann@iton-Porsmoguer 2023nd Irish Sea (Elliet al 1996); in theNE
Pacificoff the coast of California (Ripy 1946); in theSW Atlantic off Argentina (Luciforaet

al. 2006); in thesoutheaster(SE) Pacific off the coast of Pe@GonzalezPestanat al 2021) in

the SW Pacificoff the coasts ofouthermAustralia Tasmania, and New Zeala(@lsen 1954;
Stevens and West 199%/alker 1999 Dunnet al 2003); and off the coast 8buth Africa (Freer
1992. While the diet contents reported in these studies retleettcal or regional prey
communities of where and when each study was conducted, the results also indicate that tope
sharks target both demersal and pelagic teleost fish species and, to varying extents, cephalopods.
For example, stomach content analysiguvenile tope sharks @ 31) captured between April

and June 2021 in the English Channel, within 12 nautical rfmite}of the coast of mainland
France, indicated the most common and important prey items were teleosts (percent index of
relative impotance (%IRI) value of 99.73), particularly Atlantic macke&tdmber scombrys
pouting (Trisopterus luscys and Atlantic herringGlupea harengusBiton-Porsmoguer 2022)
European congeConger congér, blackspot seabrear®dgellus bogaravep Atlantic horse
mackerel Trachurus trachurug cephalopod mollusks (0.25 %IRlI), and crustaceans (0.03 %IRlI)
were also present to a lesser extent in the diet. An older study in the eastern North Atlantic
conductedy Ellis et al (1996),which examined stomach cemts of tpe shark captured during
19811983 (n= 44), primarily within the Irish Sea, indicated that teleosts comprised 77.7% of
the diet and cephalopods, the secamukt important prey group, comprised 18.9% of the diet.
Within these two groups, Atlantic mackergl Gcombrysandcurledoctopus(Eledone cirhhosa

had the greatest percent occurrence in the diet @las 1996). Farther south within the North
Atlantic, Moratoet al. (2003) investigated the diet of tope sharks (58.0 to 153.0 groalidnt

by longline off the Azores in spring 1996 and 1997 (i84). In this study, small teleost fishes
comprised the vast majority of the diet (99.95 %IRI), while cephalopods and crustaceans were
far less common (0.02 %IRI and 0.03 %IRI, respectively). The most important species in the diet
here were boarfistQaprosaper), which accounted for 65.0% of food by number (%aNyi

25.6% by weight (%W), and snipefisil@croramphosus scolopgxvhich accounted for 11.2%

of food by number and 2.7% by weight (Moratoal 2003).A subsequent stable isotope

analysis of topelsarks from the Azores supported this highly piscivorous diet; however, a
dietary mixing model identified the blue jack mackefiebChurus picturatusas the preferred

prey (Torreset al.2014) The authors suggested this may reflect a temporal shift in feeding
habits ora capacity for adaptation pyey availability in the regian
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Several diet studies have been conducted on tope shark in southeastern Australia and indicate
that teleost fishes and cephalopods are the main prey for tope sharks in thiserggi@isen

1954 Walker 1999). According to one study, these two groups comprise 47% and 37% of the
diet by weightrespectively, with teleost speciesnsisting mainly of hyrsites atun, Trachurus
declivis,and Monacanthidae, and cephalopods consisting maif@gtmpusspp. and

Sepioteutltis australi@Valker 1989, cited in Whkr 1999); however, Coleman and Mobley

(1984) reported that cephalopods, prima@igtopus pallidustepresented 80% of the diet by
weight for tope sharks sampled in this same regiegnl@9). Stomach content analgsof 484

tope sharks (28:640.1 cm TL)sampled off southern Tasmaiaring 199296 indicated that

teleost fish, cephalopods, and crustaceans werdlyquportant in the diet, but with

crustaceans becoming less important in the older sharks (Stevens and West 1997). In this study,
the most important teleost species, among those that could be identdredschool whiting

(Sillago bassensjssand flatheadRlatycephalus bassengisnchovy Engraulis australi¥, cod
(Pseudophycis bachysand (particularly in age 0+ sharksjdled goby(Arenigobius

bifrenatug. Using both visual inspection and DNA barcoding, Detal (2009) examined the

diet of tope shark captured in research trawl surveys conducted irosaareegion, off the east
coast of New Zealand, during the summers of 2004, 2005, and 2006. These authors found that
the tope shark diet consisted primarily of hdWacruronus novaeelandiag, which occurred in

just over half of the stomachs£23), and included over a dozen other species of benthic,
demersal, and pelagic fishes and invertebrates, including lobst&ar{ephrops challengeri),

shrimp (Notopandalus magnoculysoctopus and squid®( ingensandNototodarusspp.).

In the North Pacific, diet information is available from tope sharks captured in the commercial
fishery off the coast of California during the 1940s. Common prey items reported in stomachs
examined in this study (170) weremidshipmanPorichthys) sardine, flatfish, and rockfish
(Ripley 1946). Over a dozen additional prey were also reported, including squid, herring,
mackerel, surf perch, and barracuda (Ripley 1946). A more recent study conductdédpesing
sharks sampled in 2014 and 2016 in Bahia DaduBaja California Sur, Mexico, indicated that
stomach contents (n48) were diverse but mainigcludedfish (e.g, Synoduspp, prey

specific index of relative importance (%0PSIR8lue of 51.68Sardinops sagai1.66 %PSIRI
andScomber japonicyd.1.2 %PSIRI) and, to a lesser extent, the oct@usmaculatug6.67
%PSIR} Taborda 2018)Additionally, stomach contents from stranded tope sharks sampled in
Washington have consisted of black rockfish, shrimp, crab, smelt, mackeiedther bony
fishes(WDFW unpubl). In the South Pacific, the most important prey for tope sh@®&470

TL, n=41) captured off the coast of northern Peru during January 2015 and August 2016 was
reported as fAunident i f i e dPatdgenlampics@osyteuth(sahi. 1 %l R
16 %IRI), hake Merlucius gayj 9 %IRI), andOctopodaspp. (8.7 %IRIGonzalesPestana et al.
2021).

In addition to varying by regigrand as noted aboy#ne tope shark diet als@ries bysharksize
or age, shiftingrom a more specialized diet as juveniles to a more generalist diet as adults
(Priesteret al. 2024).For instance, Freer (1992), who examined gut contents of tope shark
(n=375) commerically harvested off the coast of South Africa during-1988, described the
juvenile dietas being similar to that of adultsit includingmore crustaceans, and in particular
included twice the number soft shelled rock lobslas(s lalandii. Freer (1992) also noted that
the species taken by juvenilepe sharks were smaller and more characteristic of sheliaysd
Luciforaet al (2006) report a similar finding for tope sharks=(h68) captured in Anegada Bay,
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Argentina during OctobeApril of 1998-2001. These authors found significant differences in the

diet composition of juveniles @45) versus adults (@ 123), with juveniles consuming more

benthic invertebrates than adults (G = 7.70, df = 1, p < 0.05), and adults consurnéngquid

than juveniles (G 43.07, df = 1, p < 0.05). These authors also reported a positive correlation of

prey size with increasing total length of the sharks, but noted that larger stihdssumed

smaller prey items. Sectiot@r cut prey also occurred in stomachs of tope sharks of all sizes,
indicating that tope sharks, which can cut or mutilate their prey, are not necessarily limited by

their gape width, and that the observed ontogenetic dietsslotld nosimply be attributed to

the sharkso6é abiliteal00g.capture prey (Lucifora

An ontogenetic shift was also indiedin the diet study conducted by Taborda (2018) for tope
sharks off Baja California Sur, Mexico. While stomach content analysi2ifemale, 26 male)
andstable isotope analysis #1228 femailes, 32 males; usitg’C andd'®N) indicated no

significant difference in diet between the sexes, stable isotope analysis indicated a significantly
higher trophic level for the diet of adults versus juveniles 28 adults, 37 juveniles,$0.01).

This author hypothesized thi#e differing resource use by juveniles and adults may be
explained byuse of more coastal habitats by juvenilesreased energy demand by larger

sharks, avoidance of intraspecific competition, and/or avoidance of predation (Taborda 2018).

In contrast to the results of Taborda (2018), Ripley (1946) observed differences in the diet of
male and female tope sharks. Specifically, for tope sharks captured off the coast of California,
sardines occurred with greatest frequency in the stomachdex (oacurring in 33.3% of

stomachs, i 71) and were far less common in the stomachs of females (9.34% of stomachs,
n=99). Ripley (1946) also reported that males and females have differing distributions along the
coast of California and that female tagiearks are not common in southern California when
sardines are seasonally abundant. Thus, this difference could be plausibly explained by habitat
use and seanality, rather than any diet preferences.

2.6Range

Tope sharksoccurn mo st of t buhaw a didcahthhsousaange ehat sicludes
parts of the North and South Atlantic, North &wlth Pacific, Indian OceaandMediterranean
Sea (Figure@-2; Compagno 1984\alker et al. 2020 More specificallyin theNE Atlantic
Oceanthey range froniceland Faroe Islandd\orway,United Kingdan, Irelandthroughout
the Mediterranegrsoutlwardto Cabo Verde (Cape Verde) aS8dnegalWithin the
Mediterranean Sea, tope sharks are known to occur mainlgstern pagof the sea, but do
extend farther, including rare occurrences in the Adriati Beagaraki®t al 2021). There are
no records ofope sharks in the Sea of Marmara or the Black(Sellocaet al 2019).In the
easternSouthAtlantic andwestern Indian Oceans, they range frAngolato South Africaln
the SW Atlantic, they range from southern Brazil to Argentilmthe SW Pacific, theyrange
from southern Australito New ZealandIn theSE Pacific, they range froricuador to Chile,
and in the NE Pacifidrom British Columbia, Canad® southern Baja California ar@ulf of
Californig, Mexica Following the advent of improved species identification and reporting for
sharls in the Gulf of Alask@n 1997,at leasibne tope sharkas beemlocumentedn the Gulf of
Alaska but theiroccurrence in this regias considered quite rare (Kireg al 2017;Tribuzio et
al. 2022).
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Occurrence of tope sharks is questionable along western Africa, from roughly Gambia and
GuineaBissau to the Democratic Republic of the Congo, as well as off Mozambique in
southeastern Africa and off Laysan Island in the Northwestern Hawaiian Is@adisn@at and
Blanche 1981Compagno 1984Compagncet al 2005;Walkeret al. 2020 www.fishbase.org
Although observations of tope shark witlrertropical western Africa are recorded in FishBase
(www.fishbase.orng it is possible these are misidentifications, as other researchers specifically
reportobserving naope sharks in this region, and there are no reported catches of tope sharks in
the Food and Agriculture Organizati@lAO) of the United Nations (UNishery database for

this region(www.fao.org/fishery/en/collection/captQrélowever, these researchers also note
that tope shark could occur here at depths greater tham 40@denat and Blanche 198,
Bernard pers. comm., October 9, 2022).

Legend
EXTANT (RESIDENT)

Figure 2-2. Range maffor the tope sharkascompiled by the IUCN Species Survival Commission, Shark Specialist
Group in 2019\WValkeret al 2020;www.iucnredlist.org/species/39352/2907R36

2.7 Distribution and Movements

Tope sharkare sempelagic andccurin shallowcoastal areagn continental shelf and slope
waters,andin oceanic water@Compagnd 984;Walker 1999 Thorburnet al. 2019;Walkeret

al. 202Q Schabeet al.2022. Distribution patternsand movementsf tope sharkare complex
andvary with multiple factors, includingize sex,habitat,and seasamhese variousnovements
anddistribution patternbavesignificantimplications for conswation and management and
have beeithe focus of research effossthin variousparts of the range
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2.7.1 Pups and Juveniles

Immature tope sharkse typically foundn coastal areaand in watersess than 200 m degp
with the smallest individualse(g, < 40 cm) remaining inshallower coastal areas and larger
juvenileshaving more expandetistributiors (Olsen 19540Isen 1984 Stevens and West 1997,
McAllister et al. 2015;Thorburnet al 2019). Tagrecapture data frontuglies inboth theNE
Atlantic andSW Pacificregionsindicatethatthe average distancthat tope sharks range
increass with size and age of the sharStevens and We4997;Brown et al.200Q Thorburn
et al 2019).For instanceregardless of timetdiberty, smalltopesharks (<65 cm TL, n= 35)
taggedbetween 1990 ant999 off southern Australiaere recapturedithin 200 km of their
release locatias) whereas0% of largefjuveniles (6595cm TL, n= 69) were recaptured at
distances greater th@&®0 km(Brown et al.2000).Results okseveral tagging studies in
southeastern Tasmarasosuggesthatjuvenile tope sharkend to remain withi@bout200 km
of theirnursery areas untiboutl to 2yeass of age (Stevens and West 19®I¢Allister et al.
2015)

Repeatedbservation®f neonates, immediately pgsartum females, ator latestage pregnant
femalesprovide evidence thgtuppingoccurs in shallow, coastal areaften in protected bays
or estuariesThe locations of specific pupping and nursery areas have been confirswde
regions,ncluding off southeasterAustralia(Olsen 1954Stevens and West 199 Bouthern
California (Ripley 1946)andcentralArgentina (Bovcoret al.2018) howeverthe locationof
suchareashave not yet beeiully resolved owverified across the rangguciforaet al.2004;
Stevens and West 199Rpgerset al.2017;McMillan et al.2018.

Within southeastern Australia,number obays and estuari@s Victoria andTasmanidhave

been identified atope sharkpupping andhursery areasncludingthe estuaries d?ort Sorell,
Pittwater, Geages Bay, and Great Oyster Bag Tasmaniaand Port Phillip Baynd Western

Port Bayin Victoria (Olsen 1954, 1984; Steven and West 194@o et al. 1999. During 1947

1952, large numbers of small tope shaduldbe capturedn Pittwaterand the Geelong Arm of

Port Phillip Bay butresamplingof these areadecadesaterindicated significant declinesf

tope shark pups and juvenilgteven and West 199Walker 1998) During their reampling

efforts in the 1990s, Stevens and West (1@8d not catch anyope shark pups in Georges Bay,
Tamar River, Ral phs B a yteaux@arined socaBoasywhere@lsen t he DO
(1954, 1984 had previously captured pu@y comparing the inferred abundance of tope shark
pups in Victoria and Tasmania to a rough approximation of the total stock size of tope sharks in
the region, Stevens and West (1997) estimatedhb&nown pupping areas isoutheastern
Australiaaccountfor less tharlL0% of pup productiomeeded to sustathe Australian tope

sharkstock suggesting that other pupping areas ekistther Olsen (1984) nor Stevens and

West (1997) were able tdentify puppingareas in SoutAustraliaor Western Australia;

however limited reports oheonate tope sharks, latrm pregnantemales and females in
immediate pospartum conditionn inshore areas of tHereat Australian BightGAB) during

the summer pupping seasprovidetentativeevidence opuppingin this region ofAustralia

(Prince 1996; Bracciret al.2009;Rogerset al.2017;M. N. McMillan unpubl., cited in

McMillan et al.2018.

In New ZealandBlackwell and Francis (2018}atal thatpuppingareasappear to be limited to
coastal waters between the Hauraki Gulf and Kaipara Hatbog the North Islandndbetween
Oamaru and Jacksoraalong the South Islan@ee also IUCNSSC Shark Specialist Group
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2024a,h. However Fisheries New Zealand (2024b) reports thagwagraphic locatiaof the
most important pupping and nursery grounds in New Zeaegnbt known.

In the NE Atlanticobservednigratiors of pregnanfemales locationsof pregnant femalesand
locations ofsmall juveniles€ 40 cm TL)provide evidencéhat pupping occaithroughouthis
region, including earmainlandPortugal the Canary Islandsnd the Azoress well asn
shallow inshore waters &ngland and Wales (in the Bristol Chanaetl western Walg¢s&nd in
the southern North SéMufiozCh4puli 1984J. R. Ellis pers. comm., cited in Walker 1999
Thorburnet al.2019 Schabeet al.2022;Daset al. 2025 Edwardset al.2025 IUCN SSC
Shark Specialist Group 2025a,Bdditionally, variousreports and recreational fishing guides
identify several inshore areas of Irelangappingareas, including.ough Foyle, Strangford
Lough, and especially Carlingford Loughd Dundalk Baywhichareknown fortheir summer
tope shark fishing seasotUCN SSC Shark Specialist Group 202koughs Agencyn.d,
National Museums Northern Irelandd.). Neonate and youngf-year(YOY) tope sharks also
reportedly regularly occur in the highly pradive shallow shelf area of the Southern German
Bight (IUCN SSC Shark Specialist Group 202320)pping may also occur within the
Mediterraneanbut we could not fincevidencdn the available literatur confirm this(Capaé
et al 2005).

In the SW Atlanticpupping and nurserlyabitats are thougho be located in inshore waters of
northernArgenting and may includ®ahia BlancaBahia deSamborombn, Bahia San Blas
andGolfo San Matia¢G.E. Chiaramonte, pers. comm., cited in Walker 129@iforaet al.

2004). Catches of neonate tope shafks: 58) inBahiaEngafioin Chubut,Argentina (~43° S)

from January to April by recreationahglersn 2007, 2009, 2011, and 20i®licatethis

particular location in northern Patagonia se&supping habita(Bovconet al. 2018).
Likewise,reported catch of neonates and YOY tope sharks iAltrerd&oregion off Rio

Grande do Sul, Brazil suggests that this region is also an important pupping habitat (IUCN SSC
Shark Specialist Group 2025e).

In South Africa,pupping has been reported to occur in the Gaaisrea anguvenile tope
sharks have been caught in varieasbaymentsincludingStruisaaj St. Helena, Walker, and
False Bay, suggesng that these and/or nearby coastal areasfonastionas pujing or nursery
grounds (Freet992 McCord 2005.

In the NE Pacificcapture opupsandthe prevalence of large, adult femaleslicate that

pupping and nursery areasleast historicallypccured off southern CalifornigSouth of Point
Conception)includingoff the Santa Barbara cod&ipley 1946) Some small juvenilegere

also captured in Tomales and San Francisco iBdicating thathese areaalso servd as

pupping habitat (pley 1946. Recent telemetry data, showing movements of large females from
La Jolla to the region between San Francisco Bay to Northern Channel Islaredsedra
interpreted as supporting the earlier findingRagfley (1946 Nosd et al 2021).Presence of
juveniles andadultfemales in spring and summer months in Baja California Sur indicates
seasonal presence of tope shagwell as potential gestating and pupping aiaakis southern
part of their NE Pacific rang&émirezAmaroet al.2013. Additionally, the capture of

neonates (n = 5) and juveniles (~1 year old; n = 2) by Oregon State University researchers in
Willapa Bay, Washington over the ldstv years (since 2023);om at least three distinct

cohorts, suggests that coastal bays as far north as Washington State may serve as important
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pupping habitat for the species (E. Persorfregon State Universitpers. comm., November
25, 2026).

2.7.2 Adults

Adult tope sharks occun continental and insular shelf and slope wateus will alsouse
pelagic, operocean areaand have been trackeddspths up to 826 m (Ripley 1946; Olsen
1984;Thorburnet al.2019;Schabeket al.2022).Movement patternsf larger and mature tope
sharksare complex andnly partiallyresolved irmostregions but generaized patterns of
habitat use anseasonamovement$ave been described

Seasonamigrationsof tope sharkgenerallyconform toa pattern ofmovementowards the

poles duringvarmer months anchovementowards the equator or into deep@ffshore waters
during colder month&e Buen 1952QIsen 19541984;Luciforaet al.2004; Thorburnet al.
2019. During spring and summer, pregnant femaleséten observed irshallow, coastahreas
typically to give birth e Buen 1952QIsen 1984Ripley 1946 For example, in th&W

Atlantic, tope sharks are present off the coast of southern Baeilnd 3634° S)in greatest
abundance duringustral winter (Jun&eptember), but become scarce by Octdbmrember,

and are then absent from Janu@rgboutMarch (Peres and Vooren 199Eerreira and Vooren
1991 Klippel et al. 2019. Farther souththe seasonal pesin abundancef tope sharkappear

to occurfrom September to December in Pue@ioequénArgentina (aroun@ 8 A3 26 S,
Chiaramonte 200)50ctober totbecember n Anegada Bay, Argentina (a
Luciforaet al.2004) andbetweenJanuary and Aprin other northern Patagonian gulfs (around
43° S Eliaset al.2005; Trobbianiet al.2021). After first arriving in coastabreeding or pupping
areadn Argentinain thespring and summenonths,adultfemales appear tgpend the winter
months in deeper shelf watewghile males and juvenilesppear taemain in coastal wateosf
Argentina and UruguagFerreira and Vooren 199Nion 1999 Luciforaet al.2004 Cuevaset

al. 2014. These seasonal movement patterngtaraghtto be driven by oceanographic
conditions, particularlypy the seasonal shift in the front betwdka warm, subtropical, Brazil
Current andhecold, subantarcticMalvinas (Falkland) Currergnd the associated changes in
water temperaturéKlippel et al.2016)

Available catchand tagginglata in theNE Pacificsuggest somewhat similaeasonal movement
patterrs of tope sharks ithis region Although tope sharksan be found yeamound in Canadian
waters catchperunit effort (CPUE)of tope sharks isommerciakrawl andhookand line
fisheriesalong the coast of British Columhmsubstantiallyhigher during summer20032018)
relative to any other seasamnd over 80% of theommercial captures kommercial trawl
(1996:2018) and hootandline fisheries (2002018) hasoccurred during the months of June
July, andAugust(COSEWIC 2021)Likewise, reseahers at Oregon State University using
acoustic tagbave observed general northward migratbadult males in the summer to coastal
areas of Washington State, and various degrees of southward migration in the fall to coastal
Oregon, Monterey, and the Northern Channel Islands (E. Pers@megon State University

pers. comm., November 25, 202Bpata forthe historical commercial fishery in California
(1941:194), howeverjndicatethatpeak landingeccurrednorth of Point Conceptioduring fall
and winter(of mostly males) andouth of Point Conceptiasuring spring and summer (of

mostly females) (Ripley 1948)lore recent evidence of female distribution patterns is provided
from a telemetry study conducted by Nosial. (2021) in which 34 adult female tope sharks
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were captured off southern California (La Jolla), tagged, and tracked owezaa eriod.

Acoustic detectionsf these adult females indicdtthat they generally remained in southern
California through fall/winter, anthen migrated northward, where most (70%) were detected off
thecentral California coast for the next 2 years before subsequently returning to southern
California, particularly in spring and summer monffsheries data from Mexicaso indicate
seasonal movements aselgregated distribiains of males and femaleln the offshore artisanal

l ongline fishery of Baja California, | andi
significantly during the winter monti{SantanaMoraleset al.2020, with a somewhat even sex
ratio (Santanavloraleset al.202Q see also Cartamdt al.2011). In contrast, catch of tope

sharks in the nearshore artisanal gillnet fislsoyng the coast of southern Baja California and
Baja California Sumcreased during spring and summer months and consisted predominantly of
adult females and juvenil¢€artamilet al.2011;RamirezAmaroet al.2013).

In theNE Atlantic, evidence from tagging and macapture studies conducted off England and
Scotland suggest a cyclical, seasonal mardrpattern that, rather thaimple northsouth
movement, involvemigration away from tagging sitesid into deeper watedsiring winter and
spring, and a return woastalreasor areaglose o their original tagging siterjthin ~50 km)
during summer anthll, coincident with when mating has been observed in this region
(Fitzmauriceet al.2003; Thorburnet al.2019) Most tope sharks in this region seem to remain
within about 500 km of where they were tagg8teyens 199Q.ittle 1995; Thorburnet al.

2019), although longer distance movements were also obdendadger individuals,

particularly for mature females, which displayed the farthest movements (up to 3,900 km
Thorburnet al.2019).

Adult male and femaltope sharksare often spatially segregatétr example, irsouthern
Australia,adult tope sharkare often observed singlesex schools, except during May and
June, which is considered part of the mating seéStsen 1954, 1984 Aggregation®f adult
females have been obsenati South Australidrom aboutJuneto October and off Victoria and
Tasmanidrom November to JanuaryAggregations of adult males have been observed off the
west coast of Tasmania fromboutJune to AugusfOlsen B54; Walker 1999. Segregation of
adultmales and females within thel@ornia Current Ecosystem (CCE)also evidenfrom

Ri pleyds (1946) r evi feomCalifornizdumgni41044. dhesec at c h
historicalcatch data demonstrateatadultmaleswereconcentrate off northernCalifornia,
particularly in the fall (= 5,724 sharks, 97.5% mal@ndadultfemaleswvereconcentrate off
southerrCalifornia, particularly in the spring and sumn(er= 5,020 sharks, 97.8% female)
Catches of males and females occumebughly equal proportions ofentral Californiaand

Santa Barbara; howeven the Santa Barbara regiargtches omales and femalegried by

depth, with female catchesncentrated in depshess than 55 miMore recentlyNosalet al.
(2021)reportaggregations anostly maturdemales df La Jolladuring summer§20132017)

and a lack of males anaveniles Spatial segregatiomnddiffering distributionsof adult male

and female tope sharks haalso been reported for other parts of the range, including Argentina
(Luciforaet al.2004), South Africa (Feer 1992, Ireland (Fitzmauriceet al. 2003 Cameroret

al. 2029, Scotland $tevens 199Q,ittl e 1995, England(Holdon and Harrod 1979ndthe

Alboran SeaNluiiozChégpuli 1984) indicating this is @aommonbehavior within thespecies.

Taggng studies indicate thathile tope sharks canndertake longlistance migrations over
thousands of kilometers, thalsoexhibit general fidelity to a regiofor instancegata from

35

ngs



Draft Report

taggingwork conducted during 1990999 in southern Australiandicatethatthe majorityof
recapturedope sharkgn = 541)were recapturedithin 500 km from their release locations
irrespectiveof theirtime at liberty, anébout 100f the sharksvere recapturechore tharil,000

km awg from their release locationscluding 10 which were recaptured in New Zealand
(Brownet al.2000).Medium and largesized femalesvere recaptured &arther distances on
average than males of the same size claisis thelargest femalesx(140cm TL) travelling the
greatest distances.@, > 3,000 km,Brown et al.2000).Similar results froman extensive

tagging study conducted from 19851997in New Zealand showetthat of 193recapturedope
sharks(n = 93 males, 82 females, 18 unknown sexyst sharks (76%) were recaptured within
500 kmof their release sitavhile somemade nore extensive wvements ofl,7354,940 kmto
southern AustraligHurstet al. 1999) However,in this studymost of these sharks (64%) were
recaptured within two years of releaaaddata analysis showed that movement distances were
greater for sharkihat wereat liberty for over 1.5 yea@ndincreased withncreasingime-at

liberty (Hurstet al. 1999).Althoughno statisticdy significantdifference in distance travelled by
sex was detected in this studyedian and meadiistances travellederegreater for female

sharks versus male shar22Q km vs. 175 km and 591 vs. 506 km, respectiva@lyg

subsequent report by Francis (2010), whictiudesan additional 120 tope shark retaes

noted that differences between the sexes became apparent after more than 5 years at liberty, with
females twice as likely to have travelled long distaneeas, (9% of females and 8% of males
were recaptured in Australia)

In theNE Atlantic, various tagging efforts undertaken between 1952818 in whichtope
sharksweretaggedand releasedff the coast of England Wales,Scotlandand Irelandindicate
that while most sharks retwedto, or remairedwithin, 500 km ofwhere they were initially
releasedsomewere recapturedt locations over 2,000 km awawcludingoff Morocco,

Algeria, Sicily, the Canay Islands the Azores northern Norway, and north of Iceland,
demonstrating the extensiveness of thewementgHolden andHorrod 1979;Stevensl99Q
Fitzmauriceet al.2003 Thorburnet al.2019).Analysis of markrecapturedata for topeIsarks
around the United Kingdomndicatel thatmature females (n 85) travelledgreater distances
thanmales of the same size class=(&3, Thorburnet al.2019).Although not controlled for size,
Cameroret al (2025) repoed thesimilar finding that females, which had been tagged and
recaptured oves 5tyear periodhrough an Inland Fisheries Ireland citizen science program,
were recaptured over twice as far awgymales on averagmean + SD1,071 £ 981 km
females527 £ 592 kmmale$.

Although &gging data indicategeneral pattern aidult femalesnigrating longer distances than
malesof the same sizand regionseveral studies have found tistme adulfemalegravel
similar distancess the adulinales Brown et al.2000;Walkeret al.2000;Francis 2010;
Thorburnet al.2019. Someresearcherlave hypothesized thdtis pattern offipartialfemale
migratioro reflects, at least in partheuse oflocal pupping aresby some femaleand use of
moredistantpupping areaby othergMcMillan et al.2019 Thorburnet al.2019. Limited
evidence osuchmigration relative to pupping areas is provided by a telenséiigyin which

11 late-termpregnant tope shaskvereoutfitted withPSATs and releasedff South Australia
Seven femalesemained in the vicinity of their tagging sites throughout the pupping season,
while threemigratedsouthwardo known nursery areas (around Bass Strait and Tasmania), and
one migrated about 3,000 km to New Zealand (McMi#aal.2019).I1n the NE Atlantic,
althoughsome pupping does appear to odoucoastal waters in treuthern North Sea and
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elsewhere around theniled Kingdom(based on observations of tope shark®<m TL) some
adult femalesagged irthis areghave been subsequently recaptured ofsthehwest coast of
Spain and the Canary Islan@horburnet al.2019) where pregnartbpe sharkare known to
occur(MufiozChapuli1984). A female initially tagged off Ireland was also reportedly
recaptured with unborn pups off the Azores (Fitzmauwtca.2003) andYOY and juvenile
tope sharkspparentlyoccur yeairound in the Azored). Daset al unpubl. datacited in
Priesteret al 2029. These observatiorage consistent with the hypothesis that some femsles
local pupping areas while sortravel to more distant pupping locatioitowever additioral
data are requireb understandite extent to which adult femalesthin this and other
populatiors displaydiversityin their use opupping areasThisremainsan important area of
research given its implications for management and conservation.

Tope sharkexhibit several patterns of vertical movemeahd use epipelagic {800 m depths)
as well as mesopelagic habitats (20000 m depths), depending on the set{Mggst and
Stevens 200IThorburnet al.2019 GonzalezGarciaet al. 2020;Schabeeget al.2022). For
example, a small number of femal@éoshark (n = 3, 122140 cm TL),tagged in the shallow
waters(2- 25 m deep)f Anegada Bay in ndéinern Patagonia (Argentina) atrdcked over the
course about 8 to 29 days in late spring (Novembpent 80% of their timduring the day and
83% of theirtime at night within 20m of the surfacéCuevaset al.2014).During this short
tracking period,Hese sharks alox hi bi-y ®@ dd iiwiong, 0 a behavi or
repeated, rapid ascents and dives, possibly to search for prey (€tak2914) Somewhat
contrasting with these resulisetelemetry data for 10 satellitagged female tope sharks (147
170 cm TL) captureduring the summedanuary)within the centraGAB and tracked over-6o
44-day periods. Results of this telemetry study revedihedthe sharks, which remained over the
shelf,spent the majority (729) of their time betweeB0-m and 108m depthswherewater
temperatures rangdémm 15to 21°C, howevertheydid make some excursions into warmer,
well-mixed surface layers (Rogegsal.2017).Notably, tracking durations in botf these
studies wer@ery short(due to equipment malfunctipG.E. ChiaramonteEstacion
Hidrobioldgica de Puerto Quequérers. comm.November 30, 2035and the Barks were
captured andeleasedn differenttypes ofhabitasd aless tharlOm deep, smalbay(in
Argentina)versusa 40-49 m deepjnshore region ofthe GAB. Data collected over a longer time
period(average of 7.8 month&)r tope sharkg¢n = 6 females, 3 male4;28.3153.5 cm TL)
outfitted with archival tags and releasackither shallow watewithin the GAB(40-100 m)or in
deeper water at the shelf ed@®0-300 ) indicatedthat the sharks spent the majpiaf their
time (86%) in water less th&90m deepover the continental shegfVest and Stevens 2001
The data also revealedairly regularpatternof diel vertical migrationsduring the daythe
sharksappeared to generaligmain cbse to the bottongndat night,with the exception of full
moon periods, thegscended tshallower epipelagic wateréWest and Stevens 2001) deeper
areassharksascendeat dusk and desadedbelow the thermoclin® depths of up to 600 mat
dawn a behaviothatthe autlors hypothesized could lire response to prey movementd,
squid;West and Stevens 2001).

Telemetry data for tope sharks within tHE Atlantic regionalsoindicatea generalpatternof
diel vertical migrationsadopton of amuchwider depth rangehen in deeper watgrandsome
variation among individuals these behavior$&or instane, 3 topesharksagged off
southwesgrn Scotland (with eitheanarchivaltagor PSAT)and tracked for 15080 days
displayed fairly regular vertical mements Upon reaching deeper wateBxpf thesharks (147
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cm and 137 cm TLmale3 madelargerdiel vertical movements, traveling froeuface waterat
nightto waters as deep as 6@0during the dayThorburnet al.2019) The third shark128 cm

TL, femalg, however, remaineth waters deeper than 5a®for severalweeks after which

point data collection ceasé@horburnet al.2019).Similar results were obtained fromnseparate
studyin which 4 satellitetagged tope sharks (1360 cm TL)werereleasedn the sotheastern
North Sea and off southwesh Scotlandand tracked over periods ©68 to 253 day§Schabeet

al. 2022).When the sharks were in oceanic waters, tfenerallyexhibiteddiel vertical
movementgrom epipelagic watersf mainly 0150 mdeptfs at nightto mesopelagievatersof
400-600 mdepthsor deepeduring the day{Schabekgt al.2022) Hydro-acoustic analysis of
mesopelagic habitat structteen d c ompari son t o t heindicatetnad, s har ks
within oceanic areas, these movemeamtanost likely related to feeding behavimirtope sharks
(Schabeet al.2022) Whenthe sharksverewithin coastal and continental shelf watersL(0 m
deep)they engaged iregularvertical movements between the surface layers and waters near
the seafloor, buhere wasio clear diel pattern to thesgvements (Schabet al.2022).A

more recent telemetry study ®fope sharks in the Azores also found that the species primarily
occupies the epipelagic angper mesopelagic nes (< 300 m depths), with a vertical range of
0-650 m (Arosteguét al. 2024).
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Figure 2-3. Mean proportion of daily timatdepth during the day (white bars) and night (black bars) for tope
sharks taggedround Faial Island in the Azorés=5). Proportions were calculated by averaging data across days
for each shark and then by averagiegoas individual sharks. Figufeom Arosteguiet al (2024).

2.8 Population Structure

Taggirg and genetidataindicatethatG. galeuss structured aat leassix, regional populations
which can be characterizea$ follows 1) a NE Atlantic population thaextendsrom the North
Sea and UK wateligto the Mediterranean Seadsouthward tanorthwest Africa2) asouthern
(So.) Africa population that extends frodamibiato East LondonSouth Africa; 3) &W
Atlantic population that rangdsom southern Brazil to Patagoni);, aNE Pacificpopulation
that ranges fromBritish Columbia Canaddo southern Baja CalifornjidMexico, andncluding
the Gulf of California; 5 SE Pacificpopulation that ranges froecuador to Che; and § a

SW Pacificpopulation that includes Australia and New Zealg®e Figure 2). No movement
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of topesharks among these regions has been repameavailablegeneticdataindicatethat
geneflow among these sisegioral populations isimited (Ward and Gardiner 199Chabot and
Allen 2009, Chabot 201%jerrandezet al.2015,Bestervan der Merweet al.2017).

Our current understanding of tope shark population strutirased largely oseveral studies
thatexamined population genetiostope sharks ohroad geographic scalancluding most
recently astudy byBestervan der Merweet al.(2017) whoinvestigated population structure of
tope sharks across tBeuthern Hemispherd@his study involved collection and analysis of
geneticsamples frondive regions Argenting Chile, South Africa Australia(Tasmani and

New ZealandFigure2-4). Genetic variation was assessed based onrhatlear DNA(19
microsatellite markers, a1 185sampleyandmitochondrial DNA(MtDNA) (specifically, a 599
base pair fragment of the NADH dehydrogenase subunit 2, or ND2 gerg§ samples).
Similarly, a pair of studies by Chabot and Allen (2009) and Chabot (28&8poth
microsatellites (= 11 markerg and an mtDNA marker (1,088ase paifragment in theontrol
region) to investigate the population structure of tope sharksSmagions:South America
(Peru, n=11; Argentina, = 1), South Africa (Cape Town,+16), Australia (GAB, New South
Wales, and Tasmania,m50), North Ameica (Southern California, 1126),and the United
Kingdom (Irish and Celtic Seas, n=12Note: Chabot (2015) pooldteir singlesample from
Argentina with the Peru samples into a collective South Ameopalationbased on the
observation of Chabot and Allen (2009) that it shared an identical mtDNA hapieitypievo
samples from PeruAll three studies detected a high degree of genetic differentiation among the
sampled regions (Bestean der Merweet al.2017:Fct = 0.137 A st= 0.895 p< 0.05; Chabot
andAl | en &9m8g,p <lx 10% Chabot 2015: & = 0.15, p< 0.007).

The results of pairwise comparisons between regions provide additional dopporgulation
structuring at a regional scale. For instance, pairwise comparisons by-Bastr Merwest

al. (2017) using microsatellite data indicated significant but varying magnitudes of genetic
differentiation between all sampled regionst(E 0.050 to 0.330p < 0.05; Table2-3), with the
lowest observed differentiation occurring between Chile and New Zealand (F050) and
highest between Argentina and Austrakar(= 0.330). Similarly, pairwise comparisons by
Chabot (2015) using microsatellite data and three different statistie<3dst, and Jost 6s
consistently indicated significant genetic structure between all sample regions. Pairwise
comparison®y Chabot and Allen (2009) using mtDN#sorevealed significant differences

( a1 =0.340.90, p< 1 x 10°) for all pairs, and, based arsrvalues, amongopulation
differences accounted for 83.96% of the observed genetic variitiese researchers iddigad
38 unique haplotype® of which were shared between sampling regiome,@s noted earlier,
was shared between Argentina and Peru tla@dther was shared betwe8outhAfrica and
Australia.With the exception of Australia and New Zealand, all pairwise comparisons of
mMtDNA in Bestervan der Merweet al6 2017)studyalso indicated significant and strong
population structuring\(st = 0.15320.934, p< 0.05), with the lowest difference between Chile
and Ar g ers0.15h &abl@-B). Bestervan der Merweet al. (2017) identified 15 unique
haplotypes, one of which was shared betw@kite and Argentina and one between Aaish
and New Zealand
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Table 2-3. Pairwise kv al ues f or microsatel |l it esrdaluesdornjtNAGhelev di agon e
diagonal) for sampling locations across the Southern Hemisphere (Chile (CHI), Argentina (ARG), South Africa
(SA), Australia (AUS), and New Zealand (NZ)). Table frBestervan der Merweet al.2017.

CHI ARG SA AUS NZ
CHI 0.236* 0.136* 0.171* 0.050*
ARG 0.151* 0.138* 0.330* 0.287*
SA 0.933** 0.934** 0.097* 0.131*%
AUS 0.839** 0.844** 0.873** 0.163*
NZ 0.770** 0.798%** 0.871** -0.180

* Statistically significant ap < 0.05 .
** Statistically significant after a false discovery rgie 0®27)

The very lowand norsignificantmeasure of pairwise vation for the mtDNA markebetween
Austral i a an &kr=NELB) repartacbydBesteivan der Merwest al.(2017)is an
exception to thetherwise consisterfindings of significant genetic differentiation between
sampled regionandalsocontrasts with the microsatellitebased Er between Australia and
New Zealandwhichwasquite high (lst= 0.163, p< 0.05 Bestervan der Merweet al.2017,
Table2-3; however, see also Devldoelvaet al (2019) and discussion below$ection 2.8.6.
Theseresuls arepartially consistentvith those of an earliestudyby Hernandezt al. (2015)
who alsoexaminedyenetic variation between Australia and New Zealadihis earlier study
useda different mtDNA marker (89Base pair fragment in the mitochondahtrol region)3
microsatellite markerésersus 19)more sample locations within each coungmrydsubstantially
moremtDNA samplegn = 243 versus & 11) and microsatellite samplés = 239 versus & 29;
Hernandezt al.2015).Not surprisingly Hernandezt al. (2015 recovered more mtDNA
haplotypes overall (35 versus 1&)d3 commonhaplotypes werdominantin both the
Australia and New Zealand sampl&anilar to the results oBestervan der Merweet al.(2017),
genetic differentiation between the Australia and New Zealand samples based on mtDNA was
low and norsignificant(after sequential Bonfero n i c o 1= 0.@0t4); bubim contraid
Bestervan der Merweet al.(2017) themicrosatellite variationvasalsolow and nomsignificant
(p > 0.05; Hernandeet al.2015).As part of their study, Hernandetal (2015) also sampled
tope shar&off the coast of Santiago, Chile £110 for mtDNA analyses, 11 16 for
microsatellites) ThemtDNA haplotype genealggsupportedwo distinct cladesa New Zealand
and Australia (combined) clade and Chile clade, semhlst five mutational steps
Microsatellite data corroborated this findifmp< 0.0001;Hernandezt al 2015. Population
structure of tope sharks in Australia and New Zealasbeenthe focus of additional studies
andis discusseth more detailn the subsection on the SW Paclfielow (seeSection 2.8.6.

Estimates by Chabot (2015) afene flow (in terms of migrants per generation) between regions

wereall very low (0.0020.013), with the exception of the migration rate betwderth and

South Americawhich s higher than all other®.257)We al so note that Chabo
STRUCTURE resulttndicated the greatest likelihood of four populatiofi€ = 4, after 10

independent runs of K 1-10), with North and South America grouped as an eastern Pacific

population. However, the estimated migration between North and South Amvescstillwell

below the estimateself-recruitment rates (0.692.993) and as discussed earlighe pairwise
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comparisons between North and South Ameigsed ormtDNA and microsatelliteshowed
significant genetic differentiatiofChabot and Allen 200 habot 2015)

Overall,and notwithstanding data gaghge tounder and norsampledparts of the rang¢hese
studies indicata regionally isolated population structiweth little to nocontemporary
connectivitybetweertope shark populatiorecross ocean basimsdditionally, while

connectivity between regions along a shared continental shelf seems plausible given the ability
of tope sharks to undertake ledgstance migrations (#,000 km), the available data indicate
significantdivergencebetweerregional populations in North and South America, between
eastern and western South America, and betweadEh&tlantic andsouthermAfrica. Chabot
(2015) and Chabot and Allen (2009) hypothesizedttteisolation of tope sh& populations
along sharedantinental shelves may lagtributable tadhe thermal barrier of wen equatorial
waters; although, we note that this would not explain the apparent divergence between
populationsof eastern and western SbuAmerica. low temperature tolerance, oceanographic
barriers, or other factors may play a rivlehis region, but more data would be needed to test
this hypothesisin general, dditional sampling from undesampled area®(g, South America)
and norsampled areas i t hi n t @mmele.gs Ganaddk @éastern Mediterranean, northern
Africa) would greatlyimprove thecurrent understanding of historical and current population
structuring of this species.

Information aboutiner scalepopulation structurgvithin each regioris provided in the sections
below.

2.8.1NE Atlantic

Al t hough the exact extent of the spewpeiesd ran
sharksareknownto rangefrom Iceland the Faroe Islandsnd Norwaythroughout the Celtic

and North Seasouth to the Bay of Biscayne, thedesthe Canary Islands, arlde

northwestern coast of Africand into the Mediterranean Sea (Stevens ;1@8papéet al. 2005

Thorburn 2015Collocaet al.2019 Thorburnet al.2019 Schabeet al.2022 see also

Figure2-5). Based on the available tagging and genetic data, tope sharks throughout the NE

Atlantic are considered to be a sinddege population.

As discussed previouslyadging datandicatethatmovements o&dulttope shark# this region
are variable; some tend to stay within a relatively small home range, while others may undertake
long-distance migration(Thorburnet al 2019 Schabeket al.2022. For instancewhile mostof
therecaptured tope sharks = 42)tagged andeleased off ofouthwesEngland, Walesand the
Channel Islandbetween 190 and 1981ivere recaptured in the southern Celt@a@ number of
themwere recaptured elsewhere, includofgthe north andwvest coastof Ireland(n = 4), off
northern Francén = 4), west ofPortugal(n = 1), off southern Spai(n = 1), andnorthwest of
Iceland(n=1, Stevens 19900thertaggingeffortsconductedver many decades19592015)
around the British Islelsave showra similar mix of localizedmovementg< 500 km) as well as
movementso more distant locations-1,800 km to over 3(8) km away)includingthe Canary
Islands the AzoresNorway, Portugal Morocco, AlgeriaandSicily (Little 1995 Holden and
Horrod 1979 Fitzmauriceet al. 2003 Collocaet al.2019 Thorburnet al.2019 see Figur&-6).
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ICES

CIEM

Figure 2-5. InternationalCouncil for theExploration of theSea (ICES)subareagnumbered polygonsyVithin the
ICESareastope sharks amistributed in subareas20, 12 and 14put mainly occur withirsubaread and 610
(ICES 20092021,2023. The population alsextends into th&lediterranean Se@@AO Fishing Area 37) and off
northwest Africa (FACFishing Area 34 not shown, buseehttps://www.fao.org/fishery/en/area/34jeAreas
outside the Mediterranean Sea shown here fall within FAO Fishing Aréda®7downloaded from:
www.ices.dk/data/maps/pages/default.aspx
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Figure 2-6. Tope shark movements in the NE Atlantic regi@). Longerrange movements of tope sharks tagged

and releasedff the coast of Wales and southern England between 1959 and 19R6e | ease shown with &
recapturgpoints shown as a pointumbers indicate total days at libefyote that lines connecting release and

recapture locations do not depict migratory roufégure from Holden and Horrod (1979R) Distribution of

recapturedope sharks (& 363) that weréagged and released off thrish coasty) and the south coast of England

(0) during19702 0 0 2 b y Ckntra Fisheries BsaréFigure from Fitzmauricet al.(2003).

Thorburn (2015¢valuated the genetic structure of tope sharkisearNE Atlanticusing samples
collected from sport fishers and fish markets throughout the régioveen 2009 an2013
Genetic variation was assessed based on both mtDNAb@sS8pair fragment of the mtDNA
control region) and 8 microsatellitésamples were collected the following11 locationgwith
number of mMtDNA samples listed first, number of microsatellite samples listed selcelzad
(n=18, n=38), Celtic Sea (= 8, n=28),southern North Sea n27, n= 28), Isle of Wight
(n=10, n=22),Channel Islands (n 8, n= 31), Balearic Islands 4, n= 4), Algeria (n= 17,

n = 28), SW Scotland (r= 15, n = 86),Isle of Man (n=4,n = 12),NW England (n= 10, n=25),
and Azores (= 3, n= 3). For all analyses, the samples from the Balearic Islands and Algeria
were grouped together into a Mediterransample anddue to small sample size £8), the
samples from the Azores warmet used foany statistical testdutwere included inhe mtDNA
haplotype networkSamples from the Isle of Man, SW Scotland, and NW England were also
grouped for mtDNA analyses due to smaller sample sizes.

Seventeemaplotypesvereidentified andthe mtDNA haplotype networikdicated thathat

60.4% ofthe sampledopesharks sharedne major haplotypavhile the remaining haplotypes
were broadly distribute(horburn 2015)Allpai r wi s e stwalues¢@06140.1936 and
pairwise microsatellite &t values (lst=-0.00790.0199 were low and nossignificant

(p>0.095. Results ofSTRUCTURE analysis (testing=k1-8 populations) also provided no
evidence of population structure within the regiarfactorial correspondence analysis based on
the microsatellite datavhichaccounted for 37.7% of the variation among sampgleswed that
the genotypes of alamplepopulations overlauggesting admixture, buith some notable
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deviation observed in the Mediterranean sam@ese r al | , Thor burnds (2015
evidence of population structure within the regidhorburn (2015noted, howevethatthe

sanpling design usedoupled with theschooling behaviors andigratory ability of tope sharks

could have masdd potential differentiatiodue toheterogeneity within the samplésiditional

sampling particularly within theeasterrMediterranean, would greatly advance current

understanding of tope shark population structure within this region.

Thorburn (2015) also conducted comparisonshigfosatellitefixation index (kst), inbreeding
coefficient (ks), levels of relatedness, mean assignmenté&sjand varance of assignment
indexbetween males and females from each sampitegs a meant® assessexbiased
dispersal of tope shark within this regi@kll resultsfrom this analysisvere nonrsignificant,and
thusthere was no indication of séxased dispersal (Thorbug®15).Thorburn (2015noted
however that due to thémited nature othe samplingin this studythese results are not likely
to reflectactual dispersal patternstofpe sharks in this region.

2.8.2 9. Africa

Although there isome uncertainty regarding the exact range of this species tighid. Africa
region, tope sharks are considered to range fmmhern Angoléo East London, South Africa
(Walkeret al.202Q see Figure 22). Freer (1992) noted that tope sharks appear to be present
throughout the area between Walvis Bay, Namibia and Cape Agulhas, Soc#h A

Several studies have examirtbe population structure of tope sth& along the coast ofoth
Africa and,in particular acrosslte transition zone between the southern Atlantic and southern
Indian Oceans. fiis transition zondocatedat the southern tip of Africeetween Cape Point and
Cape Aguhas is characterized by the cold, northwdlowing Benguela Current on the west
coast of Africa and the warm, southwdlolwing Agulhas Current on the southeast codkese
currents are considered to play a role in limitihgpersal and gene flofor some species
including some shark®italo et al.2015;Madunaet al. 2016 Soekoe2016 Madunaet al.

2017). In generaltheresults for tope sharks indicateoderate tdigh rates of gene flowlong

the coast oBouth Africa; however the availablegenetic datalsosuggessomelocalscale
population struetring across thé&outh Africa coast(Bitalo et al.2015;Bestervan de Merweet

al. 2017;Madunaet al.2017)

In one studyBitalo et al. (2015 sampled tope sharks = 124)at5 locations along the coast of
South Africg and based on nuclear DNdéata(using12 microsatellite markersfipund no
genetic differentiation in pairwise analyses between sample locations or beeaes
(FsT=-0.0060.037, pO 0 . BuftHernvestigationusingan analysis of moleculaaviance
(AMOVA) testfor all locations also showed no variation betwsamples froneither sideof

the boundary betweearteans (Er = 0012, p=0.189) although it appears that only ookthe
five sampling locatios(i.e., Struisbagiwas trulywithin the Indian Ocean arfdirly near the
boundary A STRUCTUREanalysis was usdd evaluate the most likely number of genetic
clustersandrevealedo clusters bua high degreef admixture with samples from the west side
of theassumedacean boundary showingsamewhahigher degree of mixin{Bitalo et al.

2015)

Bester van der Merwet al.(2017)expanded upon this study bpalyzingnuclear DNAusing
19 microsatellite marker® = 124)andas well agntDNA from tope sharkén = 53) sampled at
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6 locationswithin thisregion (Figure2-7). Analysis of mtDNA (specifically, thD2 gene)
revealed seven haplotypes, with one in common across all six locatidrishared by 87% of the
sharks samplecitndAMOVA indicated nosignificant differentiation amonigcations

( 87=0.013,p = 0.2%) or between the Atlantic and Indian Oceaeadq &r=-0.018,

p=0.752. Analysis of thanicrosatellitedata(usingAMOVA) indicatedweakbut significant
differentiationamong sample locatioriBst = 0.025, p< 0.05), ancho significant differentiation
between the two ocean regiong{E 0.000, p = 0.273). Pairwisemparisons of & values
between sites also indicatskallowbut significant differentiation between some sites
(FsT=0.0170.091, p< 0.05),with the greatest differentiation appearing to occur betwsen
two Indian Ocean site§§r = 0.091 Bester van der Merwet al.2017).Analysis atthe level of
individual sharks across all locations (using STRUCTY&tOwed high levels of admixture
among locationsThese authors concluded that, wtilie pattern of differentiatiom the
microsatellitesndicates someontemporary restriction of gene flow along the southeast portion
of the coastthe resultoverall indicateanoderag¢ to high gene flowvithin this portion of the
South Africa coastlinéBester van der Merwet al.2017).

SOUTH AFRICA
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Figure 2-7. Locations (red triangles) along the coast of South Africa where tope shark samples were collected and
used in genetic analyses conducted by Bestarder Merweet al. (2017).Locatiors:

Robben IslandRl), False Bay (FB), Kleinmond (K, Agulhas Bank (AB), Struisbaai (SB) and Port Elizal{&s).

With the exception of PEgppe shark sample locations are the same as th&tala et al. (2015).Figurefrom

Bestervan der Merweet al. (2017).

Population structure in this region was also exploreiagiunaet al. (2017, who sampled tope
sharks afive locations along the southern coastline of South Afrdty two locations
considered to be within the SE Atlantic and three locations considered to be within the SW
Indian Ocean. A AMOVA using nuclear DNA (8 microsatellites) collected from tope shatk
theAtlantic (n= 14 sharks) anthdian Ocean sites @10 sharks) indicated no differentiation
among sampling areasf= 0.033, p = 0.135), but population differentiation betweersthe
Atlantic andSW Indian Oceanamples was reported as being significantly greater than zero
(Fst=0.034, Qst= 0.076, pvalues not provided; Madure al.2017). Coalescent analysis
conducted to test alternate hypotheses about migration patterns along the coast provided the
strongest support for migration of tope sharks being mainly fror8\Wéndian Ocean to thBE
Atlantic Ocean (Madunat al.2017).
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Basedon observedeasonal variation in the sex ratio of mature male and female sharks, the tope
sharks in this region appear to undergo seasonal migrations, similar to tope sharks of other
regions (Freer 1992Rreliminary results from acoustic tagging efforts in South Africa suggest
seasonal residency at specific sites along the southern coast of South Africa, with inshore
migration during the cooler months (May to September) and offshore migration in warmer
morths, based on a sample oh@ividuals Souh African Shark Conservananpubl. data

2025)

2.8.3 SWAtlantic

Within the SW Atlantic, tope sharkangefrom Rio Grande do SuBrazil, southto Peninsula
San Julian irArgentine Patagoni@Peres and Vooren 199enniet al.201Q Chiaramonte
2015. Tope sharks within this region angpothesizedo be part of a single populatiomwhich
thesharks makseasonal movemenit®m shelfwaters off southern Brazil in colder mibsto
areas southwarand deepeduring warmemonths(Ferreira and Vooren 199Pgres and
Vooren 1991Eliaset al. 2004;Luciforaet al.2004;Cuevaset al.2014;Klippel et al. 2016
Trobbianiet al. 2021 seealsoSection 2.7.2. Although limited,theavailable tagging and
gendic data are consistent with thgpothesisFirst, results fromwo separate tagging studies
demonstrated fairljong-distancanovements of tope sharks from GoMoievg Argentina
(~42.4°S n= 3) to pointsnorthwardwith the shifting seasorigo~ 4 0 £1~288S~3 5 A 1,8 6 S
with one sharlkhaving travelled a minimum distancelg#i25 kmin 6 monthgIrigoyenet al
2015;Jaureguizaet al 2018. Second ananalysis of mtDNA (404 bp sequencestioé ND2
gene) from tope sharks sample®iareas along the coast of Argentthaff Buenos Airegn =
10) andin Golfo San Matias (r 12)3 indicated nasignificant differences between locations
(statistics noprovided Cuevaset al. 2016).We are not aware of any additional studies of
population structure of tope sharks within this region.

On a regional scaléhere are no tagging data to suggest any movement of individuals between
the two populations on either side of the South American continent; although, to our knowledge,
this has not been thoroughly investigatéd part of their study of tope sharks in the Southern
Hemisphere, Bestaran der Merweet al.(2017) assessed genetic differenicesveen these
regions using samples collecteglar Buenos Aes, Argentina in 2012 (n 10for both

microsatellite and mtDNA analysesnd samples dlectedby Hernandeet al (2015)off the

coast of Santiago, Chila 2006(n = 22 for microsatellitesn = 6 for mtDNA). Estimates of

genetic differentiation between the two populations were quite bigh=0.151, st=0.236;

p < 0.05); although, it is important to note that neither estimate (microsatellite or mtDNA) was
statistically significant after correcting for type | error (false discovery rai®).p27), likely

due tosmall sample sizes and limited statistical powearmentioned irSection 2.8above,
Bestervan der Merweet al.(2017) also constructedpdnylogenetidreeof mtDNA haplotypes

from the South American samplealongside samples fro®outh Africa, Australia, and New
Zealand All South American samples clustered into a single lineage, supported by a shared
haplotype between four Argentina and four Chile individuals; however, there was also
substantial haplotype diversity between the populations. Four unique haplotypes were foun
among six Argentina samples, while two Chile samples each carried distinct hap(bigpes

2-8). Interestingdy, and as noted previously, Chabot and Allen (208pdrted that their single
genetic sample from Argentina shared an identical mtDNA haplotype (for a control region
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marker) with two samples from Peru. Taken together, thesesdgdgest that the populations of
topesharks on the Pacific and Atlantic coastSouth America likely share sordegree of
historicalconnectivity,but contemporargene flowappears to bkemited (Bestervan der Merwe
et al.2017).More extensivesamplingis needed tdurther clarifypopulation structure of this
region

Figure 2-8. Global haplotype genealogy tfpe sharkdased on a maximum likelihood tree for B2 gene Area

of thecircles corresponds to haplotypes frequency. Lines indioaenutational step each, and small, blue circles
indicate hypothetical missing haplotypéSHI = Chile, ARG = Argentina, SA = South Africa, AUS = Australia,
NZ = New Zealand). Figure frofBestervan der Merweet al. (2017).

2.8.4NE Pacific

In the NE Pacific, tope sharks range from at least as far north as British Columbia, @adada,
southwardo Baja California, Mexico, anahto the Gulf of Californiaf COSEWIC 202). Tope
sharksappear to become increasingiye south oMagdalenaBay, which is considered a
transition zone between temperate and tropical systems (Rahmraw et al 2013 GBIG.org
data baseaccessed on 08/25/RAlthoughavailable data are limitedype sharks within the NE
Pacific are considered to comprise a single, migratory popul@tfaikeret al 2020,

COSEWIC 2021).

At a regional scalegnd as discussed abotee availablegeneticdata indicate thabpesharks
sampledff the coast of southern California (Malibu, Palos Verdes, Santa Barbara, Santa
Catalinalsland, and Santa Cruz Islarategeneticallydistinctfrom those ofSo. Africa, NE
Atlantic, Australia, and SoutAmerica Fst= 0.090.17, p< 0.00% Chabot 201}p In particular,
standard measures of pairwise population differentidteaweertope sharks sampled in
southern California and those sampled in Reme found to berelatively high and statistically
significant(Fst = 0.09, p< 0.00% mtFst/ 0 st=0.19 /0.67, p< 0.00% Chabot 201p Genetic
data toexplore potential population structuriaga finerscale within the NE Pacific are not
available.

Tagging and tracking data indicate tt@te sharks make extensive migrations within this region.
Of 4 recaptured tope sharks that had initially been tagged off southern California in 1945 and

48



Draft Report

1949, 2 (females, 108nd 140 cm Thwere recapturedver 1,600 kmawayoff British
Columbig one afteabout26 months and one after 3.5 monthé&age (Herald and Ripley
1951). More recentlypassive acoustietemetrydatacollected by Nosatt al (2021)for 34
adult femaleswhich weretagged off La Jolla, Californigusing either 3.¢/ear or 6.7year
transmitterspnd trackedluringa 7year period (201-2020) indicateghatwhile mostof these
adult, female sharks remaineff southern and central Californiasharkstravelledat least as
far north agDregon andVashington, ané sharkstravelledat leastas far south athe central
coast ofBaja California, Mexico, wherthey werecaptured in commercial gillnets (Noslal
2021) As mentioned previouslanalygs offisheries datdrom British Columbia and from
California indicateseasongpatterns obundancealong the coasinda strong latitudinal pattern
of segregatiof males and females (Ripley4® COSEWIC 202). Such patterns suggest
considerable migration along the entire coast,cntiéctively,the availabledata suggest that
tope sharks within the NE Pacific are part of singégsonallymigratory, regional population.

2.8.5SE Pacific

Tope sharks in this region atensidered to range fmEcuador to Chile (Walkest al. 2020)
Genetic data provide evidence thape sharks in this region ageneticaly distinct from those
in theNE Pacific (see discussion 8ection 2.8.4, as well as those thhe SW Atlantic
(Argentina), NE Atlantic (Irish and Celtic Seas), So. Africa, and Australia and New Zealand
(Chabot and Allen 200 habot 2015Hernandezt al. 2015;Bestervan der Merweet al.
2017).We are not aware adnystudiesevaluatingfiner-scale population structure mrovement
patterrs of tope sharks within this regioBased on the available data, tope sharkhis region
appear to beubstantially differentiateftom tope sharksff the coast of ArgentingEst = 0.236;
p < 0.05,Bestervander Merweet al.2017). Although as noted previously, this resulias not
significant after additional correction for type | error (false discovery rai).p27) likely due
to small sample size and limited statistical pav&reSection 2.8.3above for further
comparison oSE Pacific and SW Atlantic populations.

2.8.6SW Pacific

Topesharks in this regiohave been reported frorloutmaris Abrolhos taCape Leeuwin in
Western Australigeastwardo Moreton Bay in Southern QueenslaachundLord Howe Island,
Tasmania, arountthe North and South Islands of New Zealaad as far east as the Chatham
Islands(Olson 1954Hernandezt al. 2015;GBIF.org datdbase accessed on August 25,2%).

Results of gtensive agging efforts in both Australia and New Zealamdicatemigrationof

tope sharks betwedhe two countrieandin both directions across the Tasman &autinet

al. 1992;Walkeret al. 1997;Hurstet al 1999;Brown et al 2000;Francis 201Q)For example,

of the2,686 tope sharks taggadd releasenh Australian water¢Bass Straitsouthof the north
coast of Tasmania, South Australia, and in the G&B)ng 19961999and of the 541
subsequentecapturesl0sharkg(3 males, 7 femalesyere recapturedff the North or South

Island ofNew Zealandwithin time periods ranging from 4 months to 4.1 y€&r®wn et al
2000).Walkeret al (2008) also reported that one female, which was tagged and released in the
GAB and recaptured 4.1 years later, 3,500 km away between the North and South Islands of
New Zealand, was subsequently released and recaptured a second time 2.8 yaad2|&@0

km away off Australia. Additional mastecapture results indicate that,26f7 recafured tope
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sharksthat had beenpportunisticallytagged and releagdof 3,950 sharksagged off both the
North and South Islands dfew Zealandluring19851997,20 (10 male, 10 fema)evere
recaptured over 1,700 km away tfe coast osouthern Australiawith the farthest recapture
occurring 4,490 km awafHurstet al. 1999). Averagetime at liberty for these sharks was 3.6
years (median 3.9 years, range 0.7-9 years) and thanajority of themhad been released off
the South Island (18 of 20Dnly about half of these sharks were estimated to have reached
maturity, indicating that movements to Australia were not associated with reprodtittistet

al. (1999) alsmotedconsiderablenigrationof male and female tope sharks between the North
and South Islands of New Zealamaa follow-up analysis, aftesbout 120 addibnal tope

sharks had been recapturédancis 2010 reported thatfor sharks that had been at liberty fer 2
5 years, 19% of females1d8% of males were recaptured in Australia, suggesting that females
are about twice as likelgsmalesto undertake this migration

Pregnant females have also been documented crabsrigasman Se@icMillan et al.2019.

In an effort to understand movements of pregnant females and use of potential pupping areas,
McMillan et al (2019 usedsatellitelinked popup archival tags ttrack thetiming and

movements of 14 lateerm femalesn southern AustralidMost of thesesharks § = 7) remained
close (<15 km) to thdaggingsite (GAB or Kangaroo Islandjuring the pupping season
(November talanuary,) 3 sharksravelled to nursergreas around Tasmania, anshark

travelledto waters off the southern coast of the South Is|kiedv Zealand.

Whether these movements are associated with geneti@angéias been thsubject of
considerable study the region, and overalhébestavailablegenetic datgupport the
hypothesighattope sharks in Australia and N&ealand comprisa single, regiongbopulation
(seeSection 2.9. In one of the earliest such studies, Ward and Gardner (1997) used ndDNA
examinepopulation structure of tope sharks in various regions, includisgutheastern

Australia and New &aland Comparisons of mtDNAlataamong five sites along southeastern
Australia(South Australia (r= 143), westernTasmania (= 60), easternfasmania (1= 90),
Tasmanian shelf (r 35), and Victoria(n = 80)) did not indicate any populatiagiructure within
southeasterrAustralia(p = 0.289); likewise, analysis of mtDNA datfrom two locationef New
Zealandwest coast of the South Island<ri1) and southern coast of the South Island {8),

did not indicate angeneticstructure (p= 0.407. Ward and Gardner (1997) also reported very
small, insignificant genetic differencbstween Australia andew Zealand tope sharkp €

0.052. As discussegreviouslyin Section 2.8 Hernandeet al (2019 conducted a relatively
comprehensive studinvolving sampling from four sites in New Zealand (eastern North Island,
Kaikoura, Chatham Rise, and Solander Islands) and six sites in Australia (GAB, Shoulder, Eyre,
King, Frederick Hary Bay, anchortheastern TasmaniseeFigure2-4). Consistent with Ward

and Gardner (1997) genetic differentiation betwinenAustralia andNew Zealandsitesbased

on mtDNA was low and nesignificant (after sequential Bonferroni correctiahs 0.0014),and
analysis oimicrosatellitedata also revealddw, nonsignificantdifferentiation(p > 0.05;
Hernandezt al.2015).

Genetic differentiation between Australia and New Zealand tope sharks was alstectegd in
a separatstudyby Devloo-Delvaet al (2019, who sampledheonates and juveniles (< 60 cm
TL) in known nursery areas in boftasmania (= 47 shark$ and New Zealand (n 41 sharks)
during 20092013 By sampling neonates and juvenile shatkese researchdikely avoided

the potential biathat could arise by sampling adult migrantdichcoulddecrease the ability to
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detecta difference between th@o sample population3heyalso accounted fothe potential

risk that by targeting juvenilesheir samplescould includefamily memberswhich couldresult

in falsedetection ofgenetc sructuréd an outcome known deeii Al | € IRhelps reffe
(Allendorfand Phelps 1981, Waples 199Based oranalysisof 6,587neutral single acleotide
polymorphisms (SNPs) andth 11 full-sibling samples removdtom the analysisDevioo
Delvaet al (2019) found no significant genetic differentiation beswéhe two sample groups
(Fst=0.0003, 95% CI =0.00020.0009, p = 0.1163; 3= 0.0006 + 0.0002). When full

siblings were included in the analysis, a very small genetic difference was detected between the
Tasmania and New Zealand sharksr@& 0.002395% Cl= 0.00170.0028, p <0.000%
Dest=0.0014 + 0.0002). With full siblings removete pattern of one population was supported
by clusteranalysis (using STRUCTURE), amchen fullsiblings were includedne, two, five,

or severclusters iie., putative populations) had similar likeliha®(Devloo-Delvaet al. 2019).
Based on these resul#s)d consistent with the resultskdérnandezt al. (2015),the hypothesis
that the Australia and New Zealand tope sharks form a single, panmictic popcéationbe
rejected Although the use of SNRs Devloo-Delvaetal 6 s ( 2 0wWh&h allsveddod &
random, genomeide scan of asgkge number of markers, providagyher accuracy and
resolution in differentiating populations relativenticrosatellite markerghese authors

cautioned that additional study is still neededule out temporal and séxased dispersal and
suggested that additional nurseries closer to mainland Australia be sampled.

As thar results contradicted the earlier findingsBafstervan der Merweet al (2017) who had
detected significargeneticdifferentiation between Tagania(n = 9) and New Zealand tope
sharks (n= 20) based on analysis of microsatellite markegs = 0.163, p< 0.05, Devoo-
Delvaet al (2019)conducted a reanalysis thife samples used in the prior stu@pecifically,
they assssed the sampfer the possibl@ccurrence of full and haliblings and foundhat8
pairs ofsharkshad an over 75% probability of beieither full or haHksiblings.As the sex of
sharks sampled was not fully known, the possibility oflsi@sedsamplingalsocould not be
ruled out.These findings suggest that the patterns of differentiation reported by-Bastder
Merweet al.(2017) may have been influenced by sampling artifacts and thus should be
interpreted with caution.

3.0 Abundance and Trends

A global abundance estimate for tope sharks is not available; however, the most recent IUCN
Red List assessment (Walketral 2020) provides a treinanalysis for the species on the range
wide level This analysis was based the followingdata fromfive geographic locations and

four of the six regional tope shark populatidtiee NE and SE Pacific populations wers

included: 1) standardized@ PUEdatafor the NE Atlanticfrom fisheriesindependent trawl

surveys and thAzorean bottom longjne fishery(ICES 2019)2) nominal CPUHKlata from the
demersal trawl fisheries in Argentif@. Chiaramonte unpubl. data 20193) estimatedbiomass
trendsfrom a stock assessment f8outh Africa(Winkeret al.2019; (4) estimated biomass

trends from atock assessmefdr Australia(Thomsonand Punt 2009); an®) standardized

CPUE from longline and gillneturveysin New Zealand (Dunn and Bian 2018he trend data
from each source were analyzed over three generation lengths using a Bayessjpastate
modding tool specifically designed for use in IUCN Red List assessments for pelagic sharks,
referred to as the O6Just Anot her etBlO20)Thisst Ass
modelng toolwashbuilt off of theexisting and opesourcesoftwarereferred to agJust Another
Bayessian Bi omass As s es s nsamexténsigndfaBtEnaayd,Surpiusi c h
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Production Modeframework that incorporatesBayesiarapproacho account for potential
processi(e., modetbased) and observatione(, samplingbased) error (Winkest al.2018).The
JARA analysis yields an annual rate of change, a mgukactenagechange over three
generation lengths, and the probability of the most likely IUCN Red List Categor

Population trendwvere estimated using the JARA framework for each ofittleedatasets

mentioned aboveand those regional trend estimatesge then used to estimatglobal

population trend, with regional trend data weighted by the size of the particulariregion
proportion to t he.Thipaatysisestindateth meadianpercdntagetealineb ut i on
of -76.6%, -99.3%, -91.4%, -90.1%, and-29.8% over 3 generations (79 years) for the NE

Atlantic, SW Atlantic, So. Africa, Australia, and New Zealand populations, respectively, and a
global decline 0f88% (95% CI1-996to -65.7%)(Walkeret al 2020, see Supplemental
Information).However, he aithors do note sever@hportantcaveatsFor exampleto

incorporate regions where the species is known to occur but where trend data were not available
(e.g, NE Pacific, SE Pacific), Walket al.(2020) assumed that each missing regional

population had declined by between 0 and 100% by randomly sampling from a uniform
distribution,U(-100,0), and then combined this value (weighted by proportional area) with other
regional esmates to calculate the global treididitionally, whendatasetslo not span three
generation lengthsis was the case for al the regions in this analysi3ARA requiresthat

trendsbe projectedorward in time, effectively extrapolating beyond the available data and
compounding the uncertainty in the estimatedds.For several regions.€., NE Atlantic, SW
Atlantic, and New Zealand), these extrapolations represented approximatehirtigoof the

time series used in the analysis. Overall, giverigble oflong-term monitoring for this species,
each regionarendestimate wasecessarilyerived from very limited informatiah sometimes

just a single fishergependent CPUE series or assessén&hich may notaptureémportant
underlyingfactors, such astock structure, age and size composition, or regional differences in
fishing practicegseealsoKai 2021)

Considering he s peci e s popubatiog structue gnd the natafithe available data
we evaluatedope sharkpopulation abbndance and trendsrther at theegional scale. Below,
wepresent he best avail able data on the speciesb ¢
the six regions where tope sharks occur (NE Atlantic, SW Atlantic, So. Africa, NE Pacific, SE
Pacific, andSW Pacifig. We note thafisheriesindependentlataare lackingand in mag
instances wenstead rely oravailablefisheriesdependentlata As with any fsherydependent
dataset, the available landings data for tope staeksubject to potential biases and
inaccuracies (seBox 3-1). For example, thquality of thedata are reliant on species being
reported preciselyi.g., to the species level) draccuratelyi.e., without misidentification)

which is a widespreacbncern for chondrichthyar§Shotton 1999Cashionet al.2019).To the
extent possiblewenote where these concerns occur with the availaiple sharldata and
interpretany trends in theedata with cautionWe alsoconsider these dataithin the context of
underlying fishery dynamics and any other potentiedinfounding factors. Fishirgnd
associatethndingsdata araliscussed igreaterdepthlater inSection 4.3
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Box 3-1. Limitations of fishery-dependent data sources

In the context of population abundance or trend assessments, fipeEnydent data must be
evaluated cautiously, as they are often subject to bilhasanlead to an inaccurate
representation of underlying population dynamidse following are examples of biases tha
can influence fisherglependent data:
1 Existing management measures that may influence fishing or discard behavior
1 Data are gographically biased towards areas where fishermen choose to fish
1 Gear selectivity especially relevant for tope sharks because of their population
structure and differential habitat use based on sex and age; also important in fish
where tope sharks are not the target species
Socioeconomic factors can influence fisheries data
Lack or inconsistency of effort measurements prevents standardized comparisor]
between years or regions
1 Errors in species identification or combining multiple species into generic catego
(6toll obd in Peru; Ocazaga®mbd iinn BArageaennt,i
6houndsd in NE Atlanti c)

= =

3.1 NE Atlantic

Quantitative data oabundancérendsof G. galeusn the NE Atlanticregion ardimited. There
are no estimates of absolute population numbktgpe shark#n this regionwherethey are
considered to comprisesingle stockICES 2023; seSection 2.§; however, severdishery
independent surveyrovide some indicain of general population trendsparts ofthe region.
These survey data are discusbetbw by thé respectived=FAO Fishing AreagAreas27, 34, and
37).

3.1.1 FAO Fishing Area 2TNE Atlantic)

Multiple fisheryindependensurveys areoordinated by ICE® this FAO FishingArea

However, acording to theCESWorking Group on Elasmobranch Fishes (WGE¥#ich

assesses and provides advice regarding the state of elasmobranch stocks throughout the ICES
areatopesharksare not sampled effectively these surveysue to low geaselectivity, and
thereforetrend analysgusing these datshould bev i e we d WICESHh2022)8Beam 0

trawls are particularly ineffective at capturing tope shaskgereasgrandoverturevertical

(GOV) trawlsand highetheadline otter trawleccasionally capture tope shafkSES 2022)

Tope sharldatafrom five separateesearctsurveys collectively spaningthe years 1998

2022 wereconsidered by the WGHR their most recent review of tope sha(KSES 2023).

The first of these sueys the International Bottm Trawl Survey (IBTS)Q1, which covers the
easérn portion of the English Channel and southern North Sea during the first quarter of the
calendar year (Q1hasconsistently had a low catch ratetope sharlover the time period
examined19922022, soit has not beerubject to further analysizy the WGEKICES 2023).
(Note that ly 1992, all participating countries were eayphg GOV trawls for IBTS surveys
(ICES2012).
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Thesecond survey BTS-Q3, which coverghe saméNorth Seaegion andyearsas IBTSQ1
but with differing survey effort andiming (i.e., duringQ3), revealedargefluctuationsin CPUE
and biomassf tope sharkswith apparenpeaks in abundance i®92, 19971998, 2014, and
2018(ICES 2023%; Figure3-1). TheWGEF also analyzed theequency of tope shark
occurrencdi.e., the percentage of hauls in which tope sharks were canghg IBTSQ3
surveyfor years 199€016 andbserved large fluctuatiomring the 1990s, arttienan
increased frequency of occurrersiece 2008 increasingrom approximately 4% in 2002 to
12% in 2016, while the number of sampled stations largely stayed th&I€$2022 Figure
3-2). The WGEF, however, noted several deficiencies with teesgeydata. krst, the apparent
peak in catch in 1992 was the result of a single haul (with CPUE of 182 individuals/hr)
indicatingthat further scrutiny of these data is needed (ICES 2&22pndly, m some years, a
portion of the larger tope shark&reapparently incorrectly attributed Mustelusspp. (ICES
2022).The WGEF concluded that until further analysis is undert&kerrify these data, the
time series cannot be relied upon to providelast abundance trend.

[A) MS-IBTSO3 (B)
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Figure 3-1. Survey data for IBTS)3 survey for year$991-2022. (A) MearannualCPUE (number ofindividuals/
hour). (B) Mean annuabiomass Kg/hr). Note that the large catch in 1992 is due to catch reported for a singjle hau
and some tope shark catchalso thought to have been reportedvasstelus therefore, these data require further
verification. (Figures from ICEQ023).
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Frequency of occurence vs Fished stations
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Figure 3-2. Frequency of occurrence of tope sharks and number of fished stations in th@3B5Bvey of the

North Sea during 1992016. (Figure from ICES 2022.)
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Two additional trawkurveys considered by the WGEF afer anc e 6 s
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Biscay and Celtic Seandthe Irish Groundfish Survey (IGF&IBTS-Q4), which s conducted
in the shelf waters around Irelafi€ES 2023). Neither dataset licates a clear abundance
trend: the data shosporadic peaks in annual catch generally related to a large number of

specimens captured in single hafiigures 3-3 and 24).
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Figure 3-3. Tope shark biomassnf) in the Bay of Biscay and Celtic Sea, based on data frolBWHOE-WIBTS-
Q4 survey (199-2022. Swept area biomass was calculated for all observed tope sharks, and associated 95%

confidence intervals were calculated using bootstrap resamfiiggiréfrom ICES 2023a).
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Figure 3-4. Mean annual catch rates of tope shamnkihe shelf waters of Irelarid termsof (A) abundance
(individualskm) and(B) biomasgkg/km), based on data from the IGRBIBTS-Q4 survey (2002022).All data
are for tope sharksith TL above 50 cm(Figures from ICES 2023a).

The fifth surveyconsideredy the WGEHRSs the springbottom longline surveground the
Azores archipelago (ARQDACO), which has been conducted almost annually sinc&i€95.
ARQDACO survey was designed to target blackspot seabieagellus bogaravepthe most
economically importarfishery in the Azores, and ussisnilar fishing gear (bottom longline) to
what is used by the local fishing fle&hus this survey is ngparticularlywell-suited to
capturing tope sharkBoth the biomass estimates atendardized abundance inddgrived

from these survey data are highly variable over time and do not indidat&r &rend KCES
2023). ARQDACO surveydata were alsanalyzed andompared to commercial landings data
by Santost al.(2020) These researcherategorizedlasmobranckpedes captured in the
ARQDACO surveyinto threegroups(frequent, common, or raragcording to thie relative
abundancei . the abundance dfiespecies divided by the total abundance of all fish species
caught) andheirrelative frequency of occurrencee( the number of sets wheitge species
occurred divided by the total number of selBgsed orthis analysistope sharks were
caegori zed as #Afr equent ,wihreldtive abhn dvaarsc ed evf d Ineals
average fr eque ndySamdsetal2020)Theiramlgses ofthe survey data also
showed thatdpe sharks wereaught with significantly higér abundances (H = 573.2, df = 23,
p <0.001) and smaller T( &= 128.7 df = 23, p< 0.001)in water depths between 0 ah80 m;
they were caught in lower abundances atidrger TLwith increasing water deptfihese
authors also reported thatraual landings for tope sharkshich arebycaught in the swordfish
pelagic longlinedemersal longlineand recreationdisheries in this areahowed a decreasing
trend from 1998/2000 to 2009, atidensomereboundafter this periodFigure 35). These
authorshypothesizd thatthe relativelylower landings inthe morerecent years fiect an
increased discard rate, which nfzgve beewrivenin partby low market demand (Santesal
2020).This hypothesis does get some support ftbeir finding that thetandardized CPUHBata
(kg 10° hooks)for the fisheryis fairly stable ovetime (Figure3-5). Similarto the WGEF,
Santoset al.(2020) cautiordthatneither the abundance index riioe CPUE datasshould be

56

a@:



Draft Report

interpreted as an accurate proxy for topelshaundance in the region due to the kvd
variable catch ratesf tope sharks anlikely changes in discard rates in the longline fisheries

Galeorhinus galeus
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Figure 3-5. Tope shark relative abundance and landings in the Azores. Commercial landings (gray bars) and relative
abundancéndices derived from the ARQDACO surveys (black) and from commercial catch standardized CPUE

(blue) for tope sharks in the Azores archipelago. Both abundance indices have been scaled to their respective means.
Dotted lines represent 95% confidence intervar the standardized CPUEigure from ICES (2023a) as adapted

from Santoset al 202Q.

A previousanalysis oflCES surveydatawas conductetly Dureuil (2013using poolediata

from GOV trawl surveysiround the UK, the North Sea, English Channel, and northern portion
of the Bay of Biscayor years19922012 Dureuil (2013) concludedhat CPUEdeclined
significantly over this time perigdrom an estimated CPUE of 0.193 in 1992 to 0.054 by 2012
When individual surveys were examinéodwever,Dureuil (2013)found thatthe declingn
abundancevasdriven by theNorth Sea surveysvheretope shark catclsedeclinedoy 85%;
elsewhere, ata were too limitedr variable to indicate a trend subsequent analysis ofeth
North Sea survey data by WGEF in 20&vealed thatlata fortope sharkand other
smoothhoundsMustelusspp.)were likely confoundedue to either species misidentification or
coding erro(ICES 2019) Given this data quality concertihe trenddriven by these data and
reportedoy Dureuil (2013)s not reliable.

Some gidence of alecline intope sharks in the North Ssimce thel990scomes froma
separate studgonducted by Sguotét al. (2016).These authorsomparechistorical research
surveydata forthe southern and central North Sedlectedbetween 1902 and 19Ty the U.K.
Centre for Environment, Fisheries, and Aquaculture ScieneeAS), to more recensurvey
dataof this area collectedy CEFASduring19772013 The studyanalyzed catt of tope sharks
by otter trawl gear onlyand becausdistorical surveyslid not employ standardizempling
designsor protocolstheseresearcheranalyzed frequency of occurrendata(i.e., the

proportion of sampling stations where the species was recorded), rather than any measure of
CPUE g.g, individuals caught per hour or per hadlhis analysis indicated th&equency of
occurrence ofopesharks declined over time, with tope sharks occurririiB%of the

historical tawls versug.2% of the contemporary trawknddeclining to just 2.2% during
201062013(Sguottiet al. 2016;Figure 36). Sguottiet al.(2016) howeveracknowledged issues
with speciesdentifications in the hisftrical datasetandit is not clear how these issues were
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addressed in the analy$is tope sharks in particulafrhus, it is not clear the extent to which we
can rely on this analysis.

N b~ O
o O O

Incidence (%)

o

1900 1920 1940 1960 1980 2000

Figure 3-6. Trend in incidence of tope sharks in research trawl surveys conducted by CEFAS in the southern and
central North Sea. The modelled trend line reflects the change in incidence (% of hauls in which the species is
observed) by fyear interval. (Figure adagtérom Sguottiet al. 2016).

As part of thanost recent IUCNRed Listassessmermf tope sharksWalkeret al (2020)
synthesized and modelledrse of the data from the ICESBrveys to assess trends for the entire
NE Atlantic regional population of tope sharks noted earlier, this analysemployedhe

JARA tool,a Bayesian statespace modag tool specifically designed for use in [IUCN Red List
assessments for pelagic dtwfseeSherleyet al 2020). This modélg tool was used tassess
population decline by integratirgPUEdat from three datasetdie Bay of Biscay and Celtic
Sea trawl surveys.¢., EHVOEWIBTS-Q4) from1997 2016; the Irish GrounBish Survey

(i.e, IGFSWIBTS-Q4) from20052018,and the Azorean bottom lodge fisherylandings
during199062015(seeWalkeret al 2020, Supplementary Informatiod)s noted by Walkeet

al. (2020),surveys of the North Sea were excluded from this analysis due poehieusly
mentionecconcernsdentified by the WGEF regarding the quality and validity of those data
(ICES 2019)Results of thedd ARA analysis using thesthree dataseisdicate an annual rate of
reduction of-1.7%for the combined 29 years of survey data (22008)andprojected an
estimated median reduction-3%6.6% over three generat®(vY9 years)Figure 37). Walkeret

al. (2020) noted that this trend wlasgely driven bythe higher catch ratesccurringat the start

of the timeserieswith data from the latter paof the timeseries indicating more stable trends
The authors also reiterated the conceamsedby the WGEF that the various datasets for the NE
Atlantic may not be representative of the population due to low catchability of tope sharks in the
surveys and gearssed and therefore cautionieow the data were interpretdd.addition,the

95% credible intervals on theodetpredicted population @ndarewide and skewd upwards
overthe forecasted 3 generatioffsgure3-7b). Lastly, it isalsoworth notingthatthe more

recent years dfawl survey datdi.e., since 2018)n which CPUE and biomagstimates show
someincreasesrenot captured in this analysas these data were likely not available at the time
(see Figure8-3 and 34).
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Figure 3-7. Modding results from the IUCN Red List analysis (JARA) for tope sharks in &8éflantic region
(includingthe Mediterranean Seag)(A trend line (black) was fit to the observed date, EHVOEWIBTS-Q4,
IGFSWIBTS-Q4, and Azorean bottom lofime fishery landingsy s i n g t hIARABAdy&ibnbstatspace
modeling framework. Gray shading depicts the 95% credible interval around the mdbg¢Qtiserved (black line)
and predicted (red line) population trajectory iolgee generationsissuming a generation length of 26.3 years
Figure adapted from Walket al (2020, Supplementary Information).

In addition to examining survey data, the WGEF d&lasexplored usinglata from the Irish

Marine Sportfish Taggin@rogram and markecapture modimg to assess tope shark population

size (ICES 2020). Tope sharks have been tagged in this program since 1970, and as of 2015, 448
individual recaptures had been reported (out of 7,641 sharks taggeshtimate population

size, he WGEF aplied a JollySeber model using two differeapproaches (one with and one

without population dynamics).hEre were considable differences in annual estimates between

the two analysesut both analyses showed a stable estimated population around Ireland, with
someyearto-yearfluctuation Thus, although the models were consistent in showing a stable
population, the actual population size could not be inferred from these analyses (ICES 2020).

Lastly, we note that oitiple otherpapers providgualitative descriptions of tope shark

abundance ithisregion While these qualitative descriptiomaist be interpreted cautiously,

theydo at leassuggest that tope sharks were historicallgre abundarin this region For

instancejn an early natural history review of fishes of France, Moreau (1881) characterized tope
sharks as common in the French waters of the Atlantic and English Channel (Cltguhj@ et

al. 2000,Quéroet al.2013) Quéro (1998}tatal that although there are limitethta on

G. galeus it was previously dominant ansinow more scarce n  Ba s s i n (lodafedir c ac hon
the southern Bay of BiscgyFrance Quéroet al. (2013 concludel that tope sharks have

declined significantly withinthe Bay ofBiscayfrom the 1970s to the 198Q800s These

authors contrastitheir findings witha reportfrom 100 years pridoy Le Danois (1913)
describing the species as Avery commobyd in th
Wegnez (1976)whichindicated thataily tope shark catches from the same region in the 1970s
occasionally exceed&tb0 kg per boain a study of the bycatch of several shark species taken in
English and Welsh commercial fisheries from 2002 to 28i6a and Ellis (2019) escribedG.

galeusas firel atively frequent in both the North
most commonly by otter trawls and neidthough,according to Fitzmauricet al.(2003),by the

late 1960s, Irish anglers were reporting that the number of tagd&sin the area was declining,
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observationsvhich the authors notasleresupported byhe results of angling competitions from
this period (unpubl. data, cited in Fitzmauréteal. 2003). In considering this informatiorve

note thaseveral sources have highlighted persistent risks of misidentification between tope
sharksand other similar species.{), smoothhoundsMustelusspp. andspurdogsSqualusspp)

in historical and contemporargcordsfrom this region suggesting that anecdotal accounts of
abundance shutd be interpreted wh caution(Quéro and Cendrero 1998EFRA 2008; Farrell
et al.2009; ICES 2033.

3.1.2 FAO Fishing Area 34 (Eastern Central Atlantic)

We are not aware of any assessments of abundance or trends withishimg Area Limited
FAO landings data, which are available for three countiesd¢cco, Portugal, and Spaiare
discussed in more detail Section4.3.1.] do not indicate any clear trends in tope shark
abundance.

3.1.3 FAO Fishing Area 37 (Mediterranean and Black Sea)

Some isheriesindependent survey data for tikishing Areas availablefrom the
Mediterranean International Trawl Survey (MEDIT 8hinternational survey effoformalized
in 1993 bySpain, France, Italy and Greeead expanded in 1996 to include Albania, Croatia
and SloveniaThe MEDITSsurveys usstandardizethottom trawl surveygear and are
conducted throughout 19 subgions along the northern margin of the Mediterranean basin.
With few exceptions, surveys have been conducted annually inJiMgysincel994 MEDITS
surveys follow a standardized sampling protocol, sunzadtbriefly as a series of &D minute
bottom trawls conducted during daylight hour$ discrete depth strata ((BD m, 53100 m,
101-200 m, 203500 m, and 50B00 m) (MEDITS Handbook ver. 9, 201 RamirezAmaroet
al. (2020) provided MEDITS summary datar 199 hauls completed duriig®942015 in the
western Mediterranean, specifically therthern AlborarSea (Geographical Subarea (GSA 1),
northeastern coast of Spain (GSA 5), and Balearic Islands (G&&&)-igure B). A total of

38 tope sharks we capturedacross 13 of the 22 survey years in the Alboran(S&A 1) no
tope sharks were captured@8A 5 or GSA 6Tope sharks were recorded in 8.4% oftthevls
conducted within the depth range where the species was observegsP@88 in this region.
Previously MufiozChapuli (1984) hadeported thatin 1981,in 95 commercialongline sets
and 181 commercial trawls thewesternAlboran Seaa total 0f34 male and 3 femaltope
sharks were recorded as being capturedheféouthern coast of Spain, a@dnales and 2
females were recorded as being capturedheficoast of northern Moroccalthoughthe
differences in gear typesd fishing effort prevdradirect compason ofthe MEDITS data to
the 1981 commercial catch data reportedlmiozChéapuli (1984)the apparent decline in tope
shark capturemay reflect adecline of tope shartbundancén the Alboran Sea areAt the time
of their studyMuiozChapuli (1984 plsodescribeds. galeusas a speeis that was very often
caught byhookandline gear.

60



Draft Report

s FAQ statistical divisions GFCM geographical subareas (GSAs)
GFCM subregions
= Western Mediterranean ¢ Central Mediterranean 8 Adriatic Sea ® Eastern Mediterrancan = Black Sea

Alboran st 14 Gulfof Gabés 20, Eastern lonian Sea

Figure 3-8. GFCM subregions and geographical subareas (GSAs). Figure from FAO
(https:/iwww.fao.org/gfcm/data/maps/gsasyen/

As with GSA 5 and 6no tope sharks were observed in the MEDITS trawl surveys conducted
around Sardinia (GSA 1fjom 1994to 2015(Marongiuet al.2017,RamirezAmaro 2017).

Tope sharks were also not observed in MEDITS surveys conducted frontolZ®D in the

northern Tyrrhenian Sea (GSA 9), south of Sicily (GSA 16), in the Adriatic Sea (GSA 17, 18), or
in the western lonian Sea (GSA 19) (Reéhal.2010).Two individuals wereaptured in the
southern Tyrrhenian Sea (GSA 10) during this période in 1995 and one in 2001 (Rekati

al. 2010). Lastly, Follesat al.(2019) provided MEDITS data for the period 2€2A@15 for GSA
1,511, 1620, 22, 23, and 25¢€e Figure B). Tope sharks were ontyapturedn GSA 16

(south of Sicily) during this period, but at very low frequency (0.5% of hauls ¥8@00n depth
strata). No tope sharks were observed in MEDITS surveys in GSA 16 from 1994 to 2012 (Geraci
et al.2017).
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Additional evidence of the general distribution aparent low abundanoé tope shark this
Fishing Areacomes from an international, standardiasdessmeraf shark bycatch rates in
commerciakwordish and tuna longline fisheries acrosse region®f the Mediterranean Sea
whichwas conducteduring19981999(Megalofonouet al. 2005,seeFigure 39). Tope sharks
were captured i® of the 9 regionsyith highestcatchesoccurringin the 3 westernmost regions:
the Alboran Sea (rm 10 sharks / 1,391 longline sets), the Balearic Islands4(sharks / 1,379
longline sets), and the Catalan regior=(& sharks / 331 longline set#).single tope shark was
also reported in each of 3 other regions where reported fishing effort wadawechthe Strag

of Sicily, the Aegean Sea, and the Levantine basin (32, 141, and 218 longline sets, respectively).
Catch ratesgxpressecasnumber of fish/J000 hooksyvere low across all areawith thehighest
catch rate occurringin theLevantinebasin(0.143) andAegeanSea(0.057) The species was not
observed in the Adaitic Sea (777 longline setshe lonian Sea (833 longline sets) the
Tyrrhenian Sea (9 longline set&mong the reasons noted Megalofonouet al. (2005 for the
limited catchfor some sharks species in this stuae lowor depressedbundanceandlow
capture efficiency of the gear used.
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Figure 3-9. Nine regions within the Kditerranearseasampled by Megalofonou et al. (20@B)er a tweyear
periodbetweenl998and1999 1=Alboran Sea, 2Balearic Islands area, 3=Catalonian Sea, 4=Tyrrhenian Sea,
5=Straits of Sicily, 6=Adriatic Sea, 7=lonian Sea/A&gean Sea, and-Revantine basin.

These results contrasbmewhatvith landings reported to the International Commission on the
Conservation of Atlantic Tunas (ICCATaninter-governmentabody that overseaaanagement
of tunas and other pelagic fishes, including shaskthin the Atlantic Oceafincluding the
Mediterranean Sé¢aAccording to thenominal catcldatdbase maintained by ICCAT, Turkiyan
ICCAT member sinc2003,reported landin@gn average of 56t of tope sharkper year from
2004to 2009in thar shark longline fisherywith annual landings ranging from 448 to 668mt
(wwwe.iccat.int/en/accesingdb.htnalccessed on June 27, 202)e large difference between the
ICCAT data and thé&ope sharkandings reported bylegalofonouet al. (2005 may be

explained by the fact that the catches repaxd@CAT by Turkiye came fromthe longline
fisheryspecificallytargetingsharks The available ICCAT data from Turkiy@soappear to
supportthe hypothesighat thelimited catchin the study byMegalofonouet al. (2005 was due

to low capture efficiency of the gear usesther thardepressed abundanagfgope sharks.
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However, we note thatirkiye has not reportetbpe shark landings since 2009, and no tope
shark landings data for Turkiye are included in the FAO datanfao.org/fishery/statisties
guery/en/capturg which creates some uncertainty regarding the reliability of the available data.
The only otheMediterranean tope shark landings datthe ICCAT database are for France,
which reported landing 5 mt by trawl in 2010, and Morocco, which reported landing 6 mt in
2011, 2 mtin 2012, and 4 mt in 2013 by hargllilongline, and purse seine.

Some available evidence does suggeidainein tope sharks within theestern Mediterranean

In 20162017,agroup of 42 bottom trawl, bottom longline, and drifting longline fishermen who
were interviewed in Costa Brava, Spain (coastal Catalan region) generally considered tope shark
populations to be declining locally, although the statistical distributionsafens was not

significantly different than that expected by chance (Nated.2021).Around this same time

period in 2015the government ohe BalearicIlslands | assi fi ed t he species
endanger edo usingthedUChl Red Wist triteniasstatitigatit hadfigone from

being frequent in shops and markets to being rare, with a sharp decrease i (Gtehext al.

2015. The critically endangered classification is described as being based on direct observations
and actual or potential exploitation levels indicatingduction in biomass of at least 80% in the

last ten years or in three generations of the speaneisthat theeductionand ts causes haabot

ceased, or are not understpodare not reversibl@Grauet al.2015).1t is not clear, however,

what data were used in support of the observed decline.

Evidence of what appears to be a fairly precipitoigoricaldeclineof tope shark# the
westernMediterranearromes from an analysis of historicabordsfrom 1904to 1922.1n this
studyby Ferrettiet al. (2005) ageneralized linear modéGLM) was used to examine trends in
elasmobranch abundance in the northern Tyrrheniabh&ssal on@mmercial landings data for
fishitraps 0 whi ¢ h cnelong nets set perpendcQldr to shore with a bstukped end
and which wereriginally intended for capturing Atlantic bluefin tui@unnus thynnysLarge
declines $ 90%) were observed for all sharks species over thige2a¥b period, with tope sharks
estimated to have declined 89.97% (95%CI: over 99.99% t®9.38%).No discussion is
presented in the paper regarding taxonomic or reporting issues for topeisitaikséishery.
These authors also examined scientific trawl sudatg (GRUND surveys) for 1972004, but
did not include tope sharks in this analyesssnone were recorded in these survEgsréttiet al
2005) We note, however, that given the limited catchability of tope sharks in trawlsvaemd g
themore recentecapture of two adult females off southern coast of Sicitgin 2014 andhe
other in2017(both of which had previously been tagged off Ireland;Galéocaet al.2019) we
cannot conclude that tope sharks have been extirpated frofgrienian Sea

With respect to the Adriatic Selgerrettiet al. (2013) repated on data from®08 trawling tows
conductedrom 1948 to 199%:s part of several research initiatives. Only 18 tope sharks were

recorded across the entire study period, and all were observed during the two earliesd surveys

Hvar (19481 94 9) and Gulp58)h whileinb tope $harks Ivere recorded during the
Jukil sut9wey, (.Bé63ltalian AGruppo Nazionale R
(19941995), or, asmentioned above, the MEDITsrvey (1994009) (Reliniet al.2010;

Ferrettiet al. 2013).In addition according to Tsagarakes al.(2021), out of 50 fishermen

interviewed with 1,905 years of collective fishing experience in the northern Adriatic Sea (mean

38.1 £ 13.9 years), only 16 remembered a single observat®ngzleusn their catch, and all

of them considered thg@scies very rare in the region.
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As discusseth Section 2.7.2G. galeusds also known to occur along the coast of Algeria and

Tunisia, in some cases arriving after lesigtance migrations from the North Atlan{idolden

and Horrod 1979, Fitzmauri@t al. 2003).Capapéet al. (2005)noted thatat the timeof the

study tope sharks were the most fAabundantly and
Algeria, and that tope sharks were ddg@ingcaptured off the coast ofufisia Bradd et al.

(2006) described the Gulf of Gabefé Tunisi/sas an ar ea where tope shar
0 b s e rGomfusingly,Ragonesetal.( 2013) | ater described tope s
commono and Ar dunisia As part ofd populatioa gebeticis study, Thorburn

(2015) was able to acquig® sample®f G. galeusrom sport fishers and fish markets along the

Algerian coast in 2002013 indicating that the species was still encountered in local svater

that time albeit at unknown abundand&’e are not aware of amadditionaldata or surveys that

have been conducted along the southern margin of the Mediterranean Sea that would aid in
characteri zing the agbendanetehdsr el ati ve abundanc

In arelativelyrecentreview ofpublished literaturand existing databases, tope shavkse
categorizedy Serenat al.(2020)asrare in the western, central, and eastern Mediterranean and
Adriatic Seaandashaving a declining probability afccurrenceThis study involved a
comprehensive review of available data and reports for both EU argUWoauntriesbordeing

the Mediterranegrandexaminedboth fisheriesndependent data (g, MEDITS) andlandings

data from industrial and smadtale fisheriesVhen considered collectivelyis recent review,

the fewqualitativehistoricalaccouns characterizing tope sharkshas/ing beemelatively

common within the Mediterranean (Capaé@l 2000,Grauet al.2015, andotherevidence
discussed abo\@.g, Ferrettiet al 2005 suggesthattope sharks have undergonsudstantial
declinein abundance withithe Mediterranean

3.1.4NE Atlantic: Synthesis and Conclusions

In conclusionpopulation trends anabundancef tope sharksvithin the NE Atlanticregion
remain poorly understooQuantitative assessments of tope shark dhnce in the NE Atlantic
regionsuffer fromvariousdesignand sampling flaws arrors preventing us from drawing
strongconclusions about population tren@sverall, howeverdatafrom the individual
systematic surveys of tidorth Sea, Celtic Seas, English Channel, Bisday Bay do not
indicatethat the NE Atlantic tope shark population has changed significantly over the respective
data collection period$ystematic surveys around the Azores also pravidevidence ofa
declinein abundancef tope sharks, thich are relatively frequern this areaA preliminary
markrecapture studglsosugyests a stable population around Irelanthile themost recent
IUCN assessmeifie., Walkeret al 2020)projects a declining trend overall for toglearks in
the NE Atlantic, the high level of uncertainty associated withghogectionweakens ou
confidence irthis result and, as already noted, that assessment was completed phiemntost
recentyears of data showing a slight increase in tope sharkslahoe and biomask contrast
to the rest of this regigithe available evidence doé®weversupport a conclusion that tope
sharks have declined substantially within the Mediterranean.

3.2 So. Africa

There are two main studies that characteBzgaleugpopulation abundance and trendshe
So. Africa region, both of which are focused on the waters around South Afirsh Beset al.
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(2013) compiled landings and observation data from a wide array of sources to assess the status
and longterm population trends of the major chondrichthyan species in False Bay, as well as
their vulnerability to extinction. The data sources included hegtbirawl and beackeine

scientific surveys, commercial trawl, demersal shark longline, linefish, and-besxehcatch

returns, recreational sheamgling records, underwater observations, spearfishing competition
records, and rotenone surveys. Thegas#ds cover various time periods that collectively span

1897 to 201 landthe authors note that the quality and quantity of the data varied considerably,
preventing them from using a consistent protocol to analyze the datasets together.

Of the 37 chondrichthyan species documented in the combined d&ageteusvas the most
commonly encountered species in False Bay with 71,973 total records, over twice as many as the
secondmost commonly recorded specidg, mustelugBestet al.2013). It was also the only

species for which multiple data sources consistently indicated a statistically significant decline in
abundance based on rank correlation analysis. This analysis used CPUE estimates based on catch
and effort data from the commugal beach seine, recreational shargling, and demersal

longline datasets, which collectively spanned the years 10B91t1. Howevertiis important to

note thathe recreational showngling fishery began on the eastern and western shores of the

bay, which are adjacent to the deepater habitats where tope sharkay be found, but has

since moved to shallower, more accessible sandy beach areas, where tope sharks do not typically
reside. Thus, the declining trend@ galeusCPUE based on the recreaibishoreangling

dataset may in part be attributable to this evolution of the fishery.

More recently, Winkeet al.(2019) also used a combination of datasets, including fisheries catch
data and fisherndependent survey data, to estimate the population trend and stock status for
tope sharks throughout South Africantera more broadlylo conduct their analysis, they
appliedthetwo relatedBayesiamrmodeling proceduresescribedn Section 3.0aboveé the

JARA andJABBA modeing tools.Theyfirst used the JARA procedure to estimate the trend in
tope shark abundance based on a fislredgpen@nt demersal trawl survey conducted along the
south coast of South Africa roughly every autumn and spring from 1991 to 2016. The authors
used the Vector Autoregregs SpatieTemporal (VAST) modéng approach to standardize the
survey catch rates, predict population density across the full survey area, and sum predicted
densities over space to estimate a relative abundance index &rdlhéuspopulation. The

annual relative abundance indices were then provided as input to JARA to model population
trendover time (see Grusa al. 2024 for greater detail on the VASJIARA approach). Based on

this assessment, tope shark abundance was found to have steadily declined at an average rate of
approximately-2.7% per year from 1991 to 2016, yielding an estimated population decline

of -50.9% over the full survey periowinker et al.(2019) then used this procedure to project

the population trend over three generation lengths (~69 years, based on an estimated generation
length of 23.1 years) beginning in 1991. This analysis predicted a total population decline

of -85.1% by the year 2060pmpared to 199%hough the 95% confidence interval around this
estimate is very wide, spanning a range of possibility that inceugdégble population trend and
evenslight population growthFigure3-10 depicts the results of this analysis, inchglthe
standardized tope shark abundance index defreed the autumn and spring research trawl
datasets from 1991 to 2016, as well as the JARA model fit and projection based on these data.
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Figure 3-10. Modeling results from the IUCN Red List analysis (JARA) for tope sharks iS¢héfricaregion

(a) Standardized research trawl abundance indices, with error bars denoting 95% confidence imjefviaend

line (black) was fit t o JARASayeslarsstatspaeccdnodtimd fllamewsrk. Grgy t he | U
shading depicts the 95% credible interval around the mod@&)fibbserved (black line) and predicted (red line)

population trajectory ovethree generationgssuming a generation length of 23.1 yea@&= South Coast, Au =

Autumn, Sp = Spring, NG = new gear, OG = old gear (Source: Wetlar2019).

In addition to estimating the abundance trend from the demersal trawl survey, Btiaker

(2019) also evaluated the status of Ghegaleudishery stock in South Africa relative to

estimated harvest levels using the JABBA modeling procedure. JABBA requires two input

datase@@a O6Catchdéd dataset containing a time serie
across the entUEé tHashesey,canttabndl® a ti me s
abundance indices€., CPUE) from one or more saas. It also requires the user to specify

prior distributions for the intrinsic rate of population growtithe carrying capacity of the

populationK, and the initial biomass depletion (relative to unfished biomass) at the start of the

available o0Chtcho6 time series

For this analysis, Winkest al.(2019) used the abundance index derived for the JARA analysis
described above as the 6CPUEO time series. Fo
aggregated time series using data from the aforementioned demersal trawl surve30)92

commerca | |l i nefish catch reported in South Afric

database (199R016), catch data from the Department of Agriculture, Forestry, and Fisheries
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demersal shark longline database (32926), and historical catch reconstructed from shark

dealer sales in Gansbaai (described as the center of the South African shark fishery in the 1950s)
(19521989). It is worth noting that the authors relied on séamsumptions to address various
uncertainties in these datasets, and these may have influenced the results of the analysis to some
degree. For the demersal trawl and linefish datasets, for example, a portion of the shark catch
was not reported to the speg level. In order to include this portion of the catch in their analysis,

the authors used two slightly different approaches to estimate the propoBogaitusn the
unidentified portion of the two datasets. Each applied a convdtsiotion that was based on

the proportion ofG. galeusobservedn the speciespecific portion of the shark catch.

Additionally, for the linefish dataset, to estimate the historical catch before the beginning of

of ficial reporting t o ie& beiote 99, fthe authardralieddML S d a't
shark dealer sales from the Gansbaai fishing port, which they scaled up by a factor of 1.54 to
account for catches from other regions. This value was based on the ratio of total catch reported
in Gansbaai compared taabcatch in the NMLS database in the year 1987. It is not clear how
potential inaccuracies in these assumptions may have affected the downstream modeling results,
so the conclusions of this analysis should be interpreted with caution.

Using the above input datasets, Winkeal (2019) tested four different modeling scenadi@s
basecase using a lognormaprior of 0.041 estimated from life history data available in
FishBasetwo scenarios using lognornrapriors based on the lowest<£ 0.025) and highest €

0.055) reported values in the literature, and a scenario using theasas@rior but assuming

no observation error associ at ed HWKiforallscemaoe 06 Ca't
was estimated as a lognornpaior with a mean of 50,000 mt (CV = 200%), and the stock level

in 1952 was assumed to be near the theoretical carrying capgasity.q, CV = 10%).

Commercial catch db. galeusvas found to have declined substantially from 1952 to 2016,
corresponding to a predicted decline in population biomass that largely matched the results of the
JARA analysis. Model estimates from all four scenarios indicated that biomassfghkeus
population in South Africa has declined from approximateh99% of carrying capacity in

1952 to 1014% of carrying capacity in 2016. The models predict with greater than 97.5%
likelihood that if catch o6s. galeuscontinues at its current rate (~329 mt pear), commercial
extinction of the species in South Afridae(, when biomass reaches a point where fishing the
species is not commercially viable) would occur by 2055. According to Wetlkar(2019), the

harvest rate must be reduced to less than 100 mt peinyaaler to reverse the declining trend

and allowfor positive population growth

We did not findanyinformation on population abundance or trends father parts of the
regionoutside ofSouth Africa, such adamibia or Angola

3.2.1 So. Africa: Synthesis and Conclusions

In summary, the best available information indicatesabahdance dof. galeushas declined

significantlyin South Africa which is the core of its distribution in this regisimce the mid

20" century.An analysis of multipldisheries datase(®.g, recreational angling, demersal

longline, and beach seine fisherieg)icates thaG. galeusvas the most commonly encountered
chondrichthyan species in the region from 1969 to 201 lyfdgrwentd@ d r amat i ¢ and
consistent 0o pRegatala003) dhis dedlieecwlaa tnter i but ed t o t he
history of commercial exploitation in the region, exacerbated by its low biological resilience to
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such exploitatioriBestet al.2013) A broader analysissing severalnovel modeling
approachesndicateshatG. galeushas likely experienced unsustainable fishing pressure since
at least the 1950s and that current population biomassimsated to bkess than 15% of the
popul ati onds (Wiakeretwli2dlg) Model prajectionsysuggest that fishing
pressure must be significantly reduced (by over 60%) for the species to bediounde
Together, these studies indicate a major {rgireduction inG. galeusabundance iso.

Africa caused by past and ongoing fishprgssure.

3.3SW Atlantic

There have not been any formal assessments of tope shark abundan&nrAttentic region

However, several fisheriederived CPUE datasets, anecdotal accounts from regional experts,

and reported changes in local fishing strategies indicate, in aggregate, that the tope shark

population in the SW Atlantic has declined significantly since tla pé fishing effort in the

1980s and 1990s (discussedlatail inSection 4.33). Below, we present arel/aluatehe best

available scientific and commercial data on the population tre@@d géleusn the region,

recognizing that the &k of fisheriesindependent data substantially limits our ability to assess

the speciesd current and historical populatio

A 24-year CPUE dataset from the demersal trawling fleet in Argentina provides some indication
of theG. galeugpopulation trend from 1992 to 2015 (Chiaramonte unpubl. 2019, cited in Walker
et al.2020). Based othese datatope shark abundance declined significafrdyn 1992 to 2000

and remainedat this reduced level until the end of the dataset (Watkal. 2020; Figure 311).
Usingthe JARAmethodology Walkeret al. 2020 estimated an annual ratepopulation

reductionof -5.9%, consistent with ant@sated median reduction e99.3% over three

generation lengths (79 yearR)is worth highlighting that CPUE was calated in terms of kg

per trip sothe dataset does nintly account for variations in fishing effort between trips.
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Figure 3-11. Modeling results from the IUCN Red List analysis (JARA) for tope sharks iB\Wdétlantic region

(a) Relative abundance indices derived from nominal CPUE estimates calculated for tope sharks caught in Argentine
demersal coastal and ice trawl fisheries. AJAMRAend | ine
Bayesian statepace modeling framework. Gray shading depicts the 95% credible interval around the mdjel fit.

Observed (black line) and predicted (red line) population trajectaaytbkee generationgassuming a generation

length of 26.3 yeargSource: Walkeet al.202Q Supplementary Information
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Lucifora (2003) designed a matidpased population model to describe the baseline

demographics of tope sharks in the Bahia Anegada region in Buenos Aires Province, Argentina.

The model was also used to simulate population trends under several hypathetieailos

based on existing fishing conditions at the time and potential alternative scenarios. Lucifora

(2003) found that the predicted population trend was negative for all scenarios that simulated the
possible fisiing conditions at the time hE scenaa that best represented the existing conditions

in Bah2a Anegada based on tikgefishingforibathraduids k no wl e
and large juveniles) yielded a projected rate of population decline bet@:@eand-12.8%

annually.This estimatd rate of declings similar to theaverage rate of population decline

derived from the 24/earCPUE dataset discussed aboveq9%; Walkeret al.2020).

Chiaramonte (1998) provided an estimate of CPUE from the tope shark gillnet fishery in
NecocheaArgentinawh i ch t he author described as Athe
inthe SoutiWe st At |l anti c. 0 According to Walker (1
Plata and Necochea accounted for approximately 95% @ .tigaleudandings in Argentina in
19931996. The Necochea dataset spans from 1990 to 1996, and annual fishing effort was
calculated by multiplying the total length of nets (km) by humber of ships and number of

fishing days during the season (Chiaramonte 1998). CPUE fluctuated significantly during this
period without any discernible trendoreover the author noted that changes to certain features

of the fishery during the study period, such as to the gear and fishing effort, limit the reliability

of this CPUE estimate as an indicator of tope sheldtiveabundance (Chiaramonte 1998)a

later study, this author attributélie CPUE fluctuations to changes in fishing c@nswithin

the same seasd@hiaramonte 2015, chapter. Bpecifically, wen vessel density was low at the
beginning of the harvest seastisherswere able to movtheir gillnet panelso follow the

movement of5. galeusshoals however, a vessel density increaskder in the seasothey

changed to placing themetsin fixed locatiors so as not to overlap with timetsof other ships
(Chiaramonte 2015, chapter. 7)

m
99

A study by Villwock de Miranda and Vooren (20
Sul fisheryfrom 1975t01997, basing their estimates on the associated number of fishing trips for

each of the five main gear typeswhich G. galeuss captured: simple otter trawl, pair trawl,

dual rig trawl, oceanic gillnet, and coastal gillnéiglre 312). This study did not differentiate

landings by speciefsteadrepoting on the broad taxonomic category of sharks or demersal

shar ka- @asoaftoro ide mer sal . 0 Ho we thevaryingsbkasonaitut hor s
of landings from each of the five gear types as a reasonable indication of the species that are

likely represented by the CPUE estimates for each fishery. For example, the authors note that

unt il 1988, t he mgscame fromyhe siniple fiawvidisheryg @f which n d i
approximately 81% was caught during the winter months from May to October. {Gesennter

residency ofz. galeusandM. schmittiin this region, the authors assumed that simple trawl

CPUE estimates generally reflected toenbinedabundance of these two species. After 1993,

the oceanic bottom gillnet became the main fi
landings also peaking during the winter months and likely also comprising priGagigleus

andM. schmitti Landings of fAca-«o00 from the coast al
and thus were assumed to repregsspring and summer residents, sucNafsciatus Sphyrna

lewini, Carcharinus taurusandNotorhynchus cepedianuBair trawl landings did not show a

clear seasonal pattern; however, the authors state that this gearNarsdédhittiduring nine

months of the year in 1994 and 1995. Thus, pair trawl CPUE was assumed to reflect the
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abundance dfl. schmitti No information was provided regarding which species were captured
in the dualrig trawl fishery.
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Figure 3-12.Cac¢do CPUE and landings estimates in Rio Grande do Sul, Brazil. Colored lines indicate CPUE
estimates (calculated a# per vessel trip) from 1975 to 1997 for the five main gear types in which sharks are
captured. Gray bars depict the total landings of cacamtfineported in the industrial (light gray) and artisanal
(dark gray) fishing sectors from 1950 to 20(Source: Villwock de Miranda & Vooren 2003; Freetal.2021).

Simple trawl CPUE increased from 19751@87, which the authors interpretedreiecting a

shift inthe fishery from targeting primaril. galeusn earlier years to increasingly retaining

M. schmittias well. In the ensuing years, simple trawl CPUE declined dramatiaatlyfom

1992 to 1997 averagenly about20% of its peak level in 1985987 Figure 312). As oceanic
bottom gillnets gradually replaced trawls as
early 1990s, oceanic gillnet CPUE estimates were nearly ten times graatérdbeof the

simple trawl fisheryHowever,Villwock de Miranda and Vooren (2008autionedhatthe two

datasets were not directly comparablecause theceaniagillnet fishery specifically targeted

ficago,0 operated in areas inaccessible to traaglused more effective gear than trawling

terms of capture efficiengyor which effort is notfully captured by theount of vessel trips.

CPUE increased during the five years in which oceanic gillnet CPUE estimates were available
(19931997), contraitting the trendin simpleand pairtrawl CPUE. However, because the

index of fishing effort used in this studye(, vessel trips) does not account for possible changes

in the length, duration, or mesh size of gillnets deploifeésluncertain to whatxtent oceanic

gillnet CPUE accurately reflects the abundancé aofaleusandM. schmitti It is perhaps more

notable that CPUE estimates of both the simple and pair trawl fisheries, while likely representing
different shark species, show a similar pattern of severe decline following a peak in landings in

the mid1980s.Further corroborating these declining trends, Saettal. (2025) stated that
scientific fishery surveys indicated a 90% r
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southern Brazil between 1972 and 2001; although, we were not able to access the cited report
(Ferreiraet al.2010) to verify the claimTogether, these datasets suggest a broader collapse of
elasmobranch fisheries inughern Brazil duringhe 1990s

3.3.1 SW Atlantic: Synthesis and Conclusions

Independently, thavailabledatasets from the SW Atlantizovide limited insight into the status

of the tope shark population in the regid@aken together, however, the dadaeal a generally
consistent pattern of declining fishergsrived CPUE estimates that suggests a regide

collapse of tope shark abundance during the 1990s. This interpretatmsistent with

anecdotal reports of fishery collapse in the region and changes in fishermen behavior to adapt to
the declining populatiozs (Chiaramnote 1998; Irigoyen an@irobbiani 2016), as well as
opportunistic records from recreational fishing. Chiaramonte (1998) noted, for example, that in
the late 1990s, Necochdased trawlers were forced to set gillnetshier from the coast due to
declining yields near shore. The fishermen allegedly attributed this to a movement of the tope
shark population away from shore, but @l&aramonte (1998juggested that it was more likely

an indication of declining abundandmalysis of opportunistic datollected from a

recreational fishing magazitieat published monthligetween 1973 and 20@&nilarly indicated

a decline in tope shark abundance, albeit at a faster rate (28l&8%ihose discussed abpve
(Barbiniet al. 2015).

Overall, it is clear that tope shark abundance has declined substantially in the SW Atlantic as a
result of intensive historical fisheries in the region. Based on the best and most recent scientific
and commercial information available, there is no inébcethat the population hasbounded

since falling to its lowest levels on record in the 1990s and early 2000s.

3.4 NE Pacific

As mentioned previously, the NE Pacific tagieark population is considered to be a single,
connected population distributed from the Baja California region to British Columbia, with
marked geographic segregation of males and femaleSéstien 2.8. Holden (1977) roughly
estimated an unexploited population size of 29,608 ©70,000mature femaleshased on
catch data in Califrnia from 1938 to 1944 (Riple}946). However, following the intensive
fishery forG. galeusan the late 1930s and 194, there have been no other estimates of
populationsize to our knowledge that could be compared tobaeline Similar to other
populationsio estimate relative population trenstle must instead rely on various qualitative
accounts of the fishegndsporadic fisherindependent and fishedependentlatagathered in
the decades sintke end of the commercial fisheiy estimate relative population trends.

The NE Pacific tope shark fishery developed and intensified rapidly in the late 1930s and 1940s

in response to a bur geoni-nchlivenailr A& thea saniedime t he s p
that imports of cod liver oil from the North Atlantic were cuadiduring the lead up to ovd

War ll, tope shark livers were found to contain the highest concentration of vitamin A of any

natural source, and the demand and fishing resources targeting the species skyrocketed (Ripley,
1946). More details about the déy@ment of this fishery are discussedSection 4.3.4elow.

Quantitative estimates of population trends lagged behind the initial surge in fishing effort, as
sufficientresources were not availablegstablish a system of fishing logsickly enoughand
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interviews fromall boatscould not be obtained given the irregular nature of the landRigtey

1946). Howeverdetailed data were obtained from some boats and for boats operating under

special permits to Santa Catalina. EwailableCPUE data provided evidencepapulation

depletion Following the peak of the fishery in 1938, when total shark landings in California

ballooned by over tenfold to more than 4,000 mt per year, Ripley (1946) observed that landings
began to decr easee osfi ganicfoinctainntuleyd fAiinnc r3g@iste i n f
It is important to note thatrjpr to 1937, shark landings were not distinguished by species in

Californig, andthrough at least 1944peciesspecific landings data were subjecotbererror

because of recorkieeping issues as well as the practice of discarding carcassesBatsszhon

the available data, tope sharks comprised a minimum of 52.9% of the total shark landings during
19421944, and Ripley (194&urmised thatope sharks compriseathiundoubt edl y hi gh
percentage of the total shark landings during 18391 U.S.Fish and Wildlife ServicéFWS)

scientists recognized the same declining trend, warning the states of California, Oregon, and
Washington in 1942 that Aintensification of t
result in early depletion of the shark population of the West Coasemas 6 ( FWS, Apr i |
1944). Comparing the December, January, and February landings of tope shark livers at the port

of Seattle from 1948 1944, the FWS noted a 63%, 20%, and 70% decrease, respectively,
despite observing that dAfishermen had intensi
April 10, 1944).

Total Shark Landings - California
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Figure 3-13. Total sharklandings at California ports. Weights are not adjusted for the condition of the shark when
landed, as cleaning and dressing practices varied from port to port and season to season. Colored bars along the top
indicate the time periods when landings wereegelty recorded in terms of carcass weigheéning dressed

weight; blue), round weightrieaning whole, live weightprange), or when the landing practices were not consistent
(green). Ripley (1949) estimated corrections to the landings data for 1942 to 1946 based on records obtained from
liver processors. Corrected weights are indicated by the dotted linaréRidapted from Ripley, 1949).

Ripley (1946) provided the earliest quantitative estimates of the tope shark population trend in
this region based on CPUE in thdinet fishery. Effort data wereollected througlnterviewsof
gillnet fishers in four regions spanning the codstaliforniaandconsistof boat records from

489 fishing trips between 1942 and 1945, including the total fathoms of net and the ntimbe
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hours fished by each boat. These effort data and tope shark landings data were used tcacalculate
roughaverageof CPUE, expressed as thember of sharks taken by 1,000 fathoms of net fished

for 20 hours. The data show a declining trend in CPUE for all four ports, which is particularly
evident in Eureka (northern California), where data were collected for all four years (Figure

14). Ripley (1946) warned of several limitations with the data, including the relatimedj

sample size and inconsistencytiie timing of the interviews with respect to the seasonal peak of

the fistery (see also Roedel and Riptey® 5 0 ) . However, he found Alit"
success had declined from 1942 to 194445 and suggested that the trend observed in Eureka

was likely representative of the tope shark population alongrttie California coast (Ripley

1946). Two years later, Barraclough (1948) reported a similar trend in British Columbia, with
landings of tope shark livers rapidly declining from a peak of @i&.B 1944 to 4.1 mt in 1946,
concurrent with marked declines in two rough estimates of CPUE: (1) the average monthly catch
of tope shark livers per boat, and (2) the average monthly catch per fishing trip per boat. Data
were collected from the sunkeriinet fishery in Hecate Strait, and both metrics indicated a

sharp decline from 1943 to 1946 (Figurd3. Barraclough (1948) noted that in 1946,
Afavailability became so | ow that the soupfin
St r ai tisepJankes M. &emon, Chief of the Braméirechnology in th&JSFWS Bureau

of Commercial Fisheries (predecessoNidFS), stated in January 1947 tiatgaleusi e i t her
because of ovdiishing or being chased away from its habitat off the West Coast, has almost
disappar ed o ( AssIP47).at ed Press
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Figure 3-14. CPUE based on numbers of tope sharks taken in 1,000 fathoms of sunken gill net fished for 20 hours.
(Source: Ripleyl946).
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WEIGHTED AVERAGE CATCH OF SOUP-FIN SHARK LIVERS LANDED BY SUNKEN
GILL-NET BOATS FISHING IN HECATE STRAIT FROM (943 TO |946
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Figure 3-15. Weighted average catch of tope shark livers landed by sunken gillnet boats fishing in Hecate Strait
from 1943 to 1946 (Source: Barraclou@b48).

Landings continued to decline through the end of the 1940s, largely due to reduced fishing yields
from the depleted tope shark population, but also in part due to-tigeenéng of international

markets for other vitamibearing fish oils after the end Bforld War l, as well as the

development of synthetic vitamin A alternati@oedel and Riple950). As the fishery tailed

off, speciesspecific data collection fdé. galeuswvas largely discontinued. The State of

California returned to the practice @porting shark landings in aggregate until 1978, and while

there are sporadic landings data@rgaleusn Oregon and Washington in the 1950s and 1960s
(NMFS Office of Science and Technologgccessed May 6, 20R4here is no information on
fishing effort to accurately assess the speci

Beginning in the late 1970s and 1980s, various Federal, State, and international monitoring
programs were established to more thoroughly assess NE Pacific fisheries. Several of the
resulting datasets include. galeuscatch statistics, which can be used to estimate more recent
population trenddNMFS began a series of fisheriexdependent bottom trawl surveys in 1977 to
monitor groundfish stocks along the U.S. West Cdastveys were initially conducted on a
triennial basis at four depth strata that sgahtinecontinental shelf (5%00 m). Fbwever, the
monitoring program evolved over time to incorate additional survey efforts, which expanded
the depth range to the continental slope and increhseslirvey frequency to once per ydar

the first two decades of the program, the sampling design and area of survey coverage was not
consistent, limiting the utility of the resulting data. It was not until 2003NIMIES streamlined

the program and has since conducted surveys annually from May to Octatgeth&dull extent

of the U.S. West Coast (85280 m depth) usingstandardized gritbased sampling design (see
Keller et al, 2017 for more detail about the past and current methodologies used in the West
Coast GroundfisiBottom Trawl Sirvey). Generally, tope shark encounters in this survey have
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been quite rare, with eight being the most individuals recorded in a single year. The species is
most commonly encountered in centCallifornia Figure 316). There is some indication that
catch rate increased briefly in this region in 2@0D4.8; however, after a suspension of the

survey in 2019 and 2020, catch rate returned to relatively low levels inZB2ALEFigure 316).

The International Pacific Halibut Commission (IPHC) also conducts a Fistiedegendent

Setline Survey (FISS) to monitor halibut stocks in the NE Pacific. The FISS is conducted
annually from May to September using botteat longline gear and covers adam subset of

1,890 sampling stations ranging primarily from northern Californiaeédtering Sea (832 m
depth;see IPHQ2024 for more information). Data are available beginning in 1998, and tope
sharks have been encountered in this survey as ffdr & 54.5°Ni(e., Haida Gwaii) and as far

south as 40.8°N.e., Eureka, California) (Figer3-17). The survey includes bycatch data

collected using two different sampling protocols: vessels counting bycatch for the whole longline
haul and vessels counting bycatch on only the first 20 hooks of eadiodRGkate. Both

subsets of data show tope sh@RUE to be highly variable over timEigure 318). To assess
population trend, the Committee on the Status of Endangered Wildlife in Canada (COSEWIC)
applied a pair of generalized linear models to each portion of theTss found that the mean
number of tope sharks caught per sampling station did not change from 1998 to 2002 but then
increased signifiaatly from 2003 to 2018 (COSEWI2021). They also highlighted that tope

shark observations have particularly increased in the waters east of Haida Gwaii. According to
COSEWIC, the species was not recorded in this area between 1996 and 2005sules{aitdial

fishing effort (7,243 hours of trawl and 1,63&swith hook and line gear) (COSEWIC, 2021).
However, since 2005, 295 tope sharks have been recorded by the FISS in this area. This area is
notable, as it was heavily fished during the peak of the Canadian tope shark fishery in the 1940s,
suggesting thatopulation abundance in this region was once quite high (Barraclough, 1948).
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Figure 3-16. Topesharks encountered in the West Coast Groundfish Bottom Trawl Survey prograr?(PZj7

(A) Bars depict the number of individuals caught per 100 ha of survey area per year. Points indicate the total survey
area per year. Surveys conducted before 20G§ @gmraded area) did not follow a consistent protocol, and data

during this period should be interpreted cautiously. (B) The specific locations of trawls where tope sharks were
caught are depicted as circles on the map. The size of thesaiepresents the number of individuals caught, and

the color represents the survey year (SOUXMES).
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IPHC Tope Shark Observations
Whole Haul Sample
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Figure 3-17. Tope sharks observed in the IPHC FI38982024) Data are separated based on sampling design.
Samples in which observatioase recorded for the whole haul are displayed along the top. Samples in which
observations are recorded only for the first 20 hooks of each skate are displayed along the bottom. The size of the
points represents the number of tope sharks observed, atmldheepresents the year in which the observation
occurred. (Source: IPHC FISS).
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IPHC Tope Shark CPUE (Zones 2A & 2B)
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Figure 3-18. Tope shark CPUE in the IPHC FISS. Colored bars depict CPUE, calculated as the number of tope
sharks caught pdr,000 hooksrom wholehaul (top) and 2hook (bottom) sample®arker bars reflect the

unmodified estimate from the raw data, while lighter bars incorporate a catchability adjustment factor. The
adjustment factor was developed by IPHC to correct for possible regional differences in the amount of fishing gear
used ad resulting catchability. The dotted line indicates the total number of hookwebssach yeaZones 2A

and 2B are the southernmost fishing zones of the IPHC FISS, spahaibgS. West Coast to approximately Haida
Gwaii, British Columbia, and are the only zones in which tope sharks were encountered in thgSanreg:

IPHC FISS).

To expand the COSEWIC modeling analysis and incorporate the years since 2018, we applied a
similar approach to assess population trend but modified the model framework in a few ways.

Like COSEWIC, we fit a zernflated GLM that used a log link function dlassumed a
negativebinomial distribution. However, we elected to analyze wAalel and 2€hook samples
together in a single model, using the number of hookst(atsformed) as an offset. We used a
forward-based model selection procedure to test maufalecreasing complexity, which

included various combinations of Sample Type.,(wholehaul vs. 26hook samples), Latitude,

Depth, and the Pacific Decadal Oscillation index, along with Year, as explanatory variables. We
used Akai keds I nformation Criterion (AI C) to
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and its inclusion had negligible effect on model results (at the expense of increasing model
complexity).Lastly, we weighted the model using an adjustment factor developed by IPHC to
correct for possible regional differences in catchability (see Webster 2021, pg. 33); although,
model results did not differ substantially @her or not the adjustment factor was included.

Based on AIC model comparison, the Beistnodel formulation includes Year, Depth, Latitude,
and the interaction of Yeduatitudeas coefficients in th€ountcomponent of the model and
Latitude as a coefficient in ti#ero-Inflation component. All of the coefficients are statistically

significant at a 0.001 alpha levélable 31). Model predictions indicate that population

abundance has generally increased over the study pErgaad 319). The positive trend is

consistent regardless of the method of model prediction. Moreover, the interaction of

Year:Latitude indicates that the population trend varies according to lattiatgborating the

earlier observation by COSEWIC (202B)y plotting the modeled trend against Latitude along

the xaxis, it is clear that the population trend is significantly greater at higher latiftidesq

3-20). There is also some indication that the population may be slightly declining in the middle

of the survey distribution (~45°N). COSEW/(2021)suggested that the disproportionate

increase in British Columbia might reflect a northward movement of the population in response

to warming waters. Howevgthe history of this area as a prime fishing ground for tope sharks in

the 1940s suggests that the species once occupied the area in great numbers. Therefore, we find it

equally possibl¢hat the increase in CPUE is indicative of population growth.

Table 3-1. Summary of GLM output based on tope shark observations in the IPHC FISS. Asterisks indicate
statistical ginificance at the 0.001 alpha level. Note that explanatory variables are centered on theiveespecti

means.

Count model coefficients (negative binomial with log link)

Coefficient Estimate SE z Pr(>|z])
(Intercept) -8.188 0.074  -110.769 <2el6
Year 0.080 0.009 8.907 <2el6
Depth -0.023 0.001  -15.474 <2el6
Latitude -0.546 0.030 -18.020 <2el6
Year:Latitude 0.030 0.004 8.485 <2e16
Log(theta) -2.102 0.079  -26.528 <2el6

Zero-inflation model coefficients (binomial with logit link)

Coefficient Estimate SE z Pr(>|z|)
(Intercept) -5.270 0.716 -7.361 1.82e13
Latitude -1.394 0.147 -9.464 <2el6
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IPHC Tope Shark CPUE (Zones 2A & 2B)

GLM Model Prediction - Marginal Effect at the Mean
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Figure 3-19. Predicted CPUE trend based on GLM fitted to tope shark observations in the IPHC FISS. Colored bars
depict observed CPUE, calculated as the number of tope sharks caught per 1,000 hooksa(wlaole 2€hook

samples combingdDarker bars reflect the unmodified CPUE from the raw data, while lighter bars incorporate a
catchability adjustment factor. The adjustment factor was developed by IPHC to correct for possible regional
differences in the amount of fishing gear used &sdlting catchability. (Top) Gues depict the adjusted mean

model prediction, which is derived by holding the latitude and depth constant at their averages. The solid line is
based on average values from all stations in the FISS survey, and the dashed line is based only on stations whe
tope sharks were observed. (Bottom) Curve depicts the average marginal effectaltitdtes a model prediction

using latitude and depth measurements fspations where tope sharks were recorded and averaga=theted

valuesby Year. Gray shadmreflects the 95% confidence interval around the model ¢tfedi Zones 2A and 2B

are the southernmost fishing zones of the IPHC FISS, spanning the U.S. West Coast to approximately Haida Gwaii,
British Columbia, and are the only zones in which tope sharks were encountered in the(Soreg: IPHC

FISS).
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IPHC Tope Shark CPUE (Zones 2A & 2B)

Variation in predicted trend by latitude
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Figure 3-20. Variation in predicted CPUE trend for tope sharks in the IPHC FISS based on latitude. The curve
depicts how the relationship between log(Catch) and Year varies according to Latitude, with Depth held constant at
its average. Colored segments indicate witleeeslope is statistically positive (green) or negative (red), based on
where the confidence intervals do not include zero. (Source: IPHC FISS).

Since 2002, tope sharks have also been recorded as a bycatch species in two fisheries observer
programs that are jointly administered XMiIFS and the Pacific States Marine Fisheries
Commission (PSMFC). The West Coast Groundfish Observer Program (WCGOP) monitors at
sea bycatch discard rates for many of the commercial groundfish fishery sectors along the U.S.
West Coast, including the Federathanaged limiteeentry trawl fishery, several Stateanaged

trawl fisheries, as well as various nearshore and pdiagit gear fisheriese(g, longlines, hand
lines, fish pots/traps) (see NWF$2D243 for more information). The ASea Hake Observer
Program (ASHOP) monitors discard rates for the three components of-geaahidwater trawl
fishery targeting Pacific hake (whiting): the Mothership, Catéhercessor, and Tribal sectors

(see NWFS(Q2024Hh for more information). Both datasets provide limited insight into tope

shark population trendas discard ratesre sporadic for most gear typ&sgures 321 and 3

22). However, there is some indication in the bottom and midwater trawl fisheries, where tope
sharks are most commonly encountered, that discard rate has generally increased since 2015
following a low period in the early 2010Bigures 321 and 322). The trend is particularly

apparent in the atea Pacific hake fishery north of 46.25iN.( waters off the coast of

Washington) Figure 322).

81



Draft Report

Tope Shark Discard Rate - WCGOP
(2002-2021)
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Figure 3-21. Observed tope shark discards in the WCGOP. Fisheries in the West Coast Trawl Catch Share Program
are subject téull (100%) observer coverage, and the resulting data (green bars) reflect all observations of tope shark
discards in these fishery sectors. Other fisheries are subject to varied levels of partial observer coverage, and the
discard rates (orange bars) aedculated only from vessels with-tmoard observers. Note thatxes are scaled

differently for each gear type for the purposésisualization. (SourceNMFS).
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Tope Shark Discard Rate - A-SHOP
(2002-2021)
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Figure 3-22. Observed tope shark discards in th&KOP. Colored bars represent the observed rate of tope shark
discards for each of the three components of tiseatPacific hake midwater trawl fishery. All fishery sectors are
subject to full (100%) observer coveeagdSourceNMFS).

The WCGORP also records landings statistics for bycatch species, which combined with observed
discards provides a rough estimate of total catch rate since 2002. Here, CPUE is calculated in
terms of the total tope shark catcle (landed plus discarded weight) per vessel for each type of
fishing gear. Tope sharks are encountered relatively infrequently in Oregon and Washington,
mainly in the midwater trawl fisheries, and there is no discernible trend in CRGlEd 323).

In California, similar to the disgdsonly data, total catch per vessel has generally increased
since 2015 for each gear type where tope sharks are consistently encoluuetebedtom trawl,
bottom/midwater trawl, fixed gear, and nvawl! net gear fisheriesfigure 323). For vessels

using nontrawl net gear in California, CPUE declined substantially from an average of 83 x 10
mt per vessel per year in 20@R06 to 9.1 x 18 mt per vessel in 2013, before increasing again

in subsequent yearBiure 323).

Logbook data from the Stateanaged gillnet fishery in California corroborate this trérasged

on records of the number of tope sharks caught per vessel trip. Similar to the CPUE data from
the WCGOP dataset, logbook records indicate that CPUE in the California gillnet fishery
fluctuated around 0.5 individuals caught per vessel trip from &®8006. Based on the reported

net length and soak time for each vessel trip where a tope shark was caught, we can roughly
compare this value to the estimates repdoieRipley (1946). Average net length and soak time

per vessel trip in the logbook dataset are approximately 603.3 fathoms and 29.5 hours,
respectively. Thus, scaling to the unit of CPUE used by Ripley (1946), 0.5 individuals caught per
vessel trip is rougly equivalent to 0.6 individuals caught in 1,000 fathoms of gilinet fished for

20 hours. That is approximately a-16 10Gfold decrease in CPUE from 194Riure 313) to
19812021 Figure 323). It is important to note that the California Departmerftish and

Wildlife (CDFW) cautions against using sgiecific featureseg(g, net length, soak time) as the

basis for CPUE calculations; however, broadly summarizing the data as above provides a rough
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indication of the scale of population reduction since the peak of the fishery in the early 1940s.
From 2006 to 2013, CPUE declined substantially from 0.48 to 0.02 tope sharks caught per vessel
trip and then generally increased from 2015 to 2@G2dufe 324). Notably, by dividing the

logbook dataset by month, it is clear that the annual CPUE during warmer monthai)ay

declined significantly in 2008 and has remained relatively low in the years since, rebounding

only slightly in recent years. By contraSf?UE during cooler months (Oblov) has increased
substantially in 2012021 compared to prior yearfSigure 325).

It is important to highlight that these trends in CPUE take place alongside several regulatory
changeshathave gradually constrained the effort and location of gillnet fishing in California
since the 19804 hese regulatory changes inclualseries of depttand areéased gillnet bans
throughout northern California in the 1980s and 1990s, a 1994 ban on gillnet fishing within 3 nm
of the California mainland and within 1 nm of the Channel Islands (CA Proposition 132), an
emergency gillnet olsure in 2000rad 2001 limiting the fishery to Federal waters south of Point
Conception, and a permanent extension of the set gillnet ban inr28l0%vaters offshore of

central California (from Point Reyes to Point Arguello) less than 60 fathoms (110 m) in depth
(California Code of Regulations, Title 14, Section 104.1). As a result, the total effort in the
California gillnet fishery has drasticaltleclined since 1986-{gure 324), as gillnet fishing has
largely been restricted to offshore waters in southern Califoftierefore, it is plausible that the
trends in CPUE from the gilinet logbook data are confounded with the changing location and
effort within the fishery over time. As discussedSection 2.7.2tope sharks tend to migrate
seasonallygenerallytoward the poles in the summer and toward the equator or into deeper,
offshore waters in the winter. Thus, the disproportionate increase in winter CPUE, as compared
to summer CPUE, in recent years may be related to the concentration of gillnet fistiton eff

the southern, offshore portion of the speciesbd
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Total Tope Shark Catch (Landings + Discards) - WCGOP
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Figure 3-23. Total observed tope shark catch in the WCGOP. For gear types with betbvfaliage and partial
coverage fisheries, estimates of discard rate per vessel are averaged betweeratitefaitialcoverage datasets
to obtain a single estimate of discardight per vessel. Fgrear typeshat are subject to partial observer coverage,
the discard rates used in this calculation reflect only those vessels with onboard observers.NSihiSce:
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CDFW Gillnet Logbook (1981-2021)
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Figure 3-24.Tope shark bycatch recorded in California gillnet fisheloipgear Gray bars depict the annual CPUE,
calculated as theumber of tope sharks caught per gillnet fishing trip. The dashed line depicts the total number of
vessel trips per year. (SourceDFW).

CDFW Gillnet Logbook (1981-2021) - CPUE (by month)
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Figure 3-25. Tope shark bycatch recorded in California gillnet fisheries by month. Gray bars depiciritidy
CPUE, calculated as the number of tope sharks caught per gillnet fishing trip during each month. (Source: CDFW).
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Since 1980, tope sharks have also been recorded by California commercial pdsgenger

vessel CPFV;i.e, charter fishing) operators, who submit mandatory logbooks to CBadéd

on these logbook dattope sharks have beebservednly sporadically in northern California.

In central and southern California, the species is encountered more consistently; however, there
is no clear trend in CPURyhich has fluctuated on an approximately-yliéar frequency in both
regions Figure 326). Peaks in CPUE in the mitb80s, around 2000 (in central California) or
2008 (in southern California), and in the R2010s are separated by periods lower CPUE in
intervening years. In both regiqgrSPUE peaked most recently in 2016 but has generally
declined in the years sindeis important to note these are opportunistic data, as CPFV trips are
typically weatherand seasodependent and maylomewhat random in terms of location and
duration. Therefore, the data are not necessarily a reliabl@aiadif trends in tope shark
abundance.

California Commercial Passenger
Fishing Vessel Log (1980-2022)

| Northem

385 . 545 Q222

Southern

# Caught / 1000 fisher-hours

C.
1980 19390 2000 2010 2020

Figure 3-26. Tope shark bycatch recorded by California commercial passenger fishing vessel op8ratobars

depict annuaCPUE, calculated as the number of tope sharks caught per 1,00€niisher.e., fishers x hours

fished). Note, theaxis is constrained for purposes of visualization. Anomalous CPUE values above the upper limit
of the yaxis are shown with text labels. The regions are defined as foldavthern Fort Braggto Oregon border
(~39.442°N), Central:San Luis Obispo Bay tBodegaBay (~35.138.3°N), Southern: San Diego to Santa Barbara
(~32.634.4°N)(Source: California Department of Fish and Wildlife).

3.4.1 NE Pacific: Synthesis and Conclusions

Overall, following the collapse of the North American tope shark fishery in the 1940s,
observations of the species have bess commonplaca the NE PacificThroughout the

majority of the last four decades, the species has been only sporadically encountered in the wide
ranging West Coast Groundfish Bottom Trawl Survey andidS observers in various

Federal and Statmanaged fisheries. In the California gillnet fishery, a rough comparison
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between the data presented by Ripley (1946) and logbook data fror20®8%eveals that tope

shark CPUE is approximately 1% 100fold lower than it was during the peak of the fishery in

the 1940s. Although, it must be noted that the effort and locatithe fishery has changed
dramatically since the 1940s, which may skew recent estimates of CPUE. Two fisheries
independent surveys and several fisheries reporting databases provide insight into the recent
population trend in the NE Pacific. With the eptien of theopportunisticCPFV logbookdata
availabledatasets consistently show an increase in CPUE since 2016. In several datasets, such as
the WCGOP and AAHOP discards, and the California gillnet logbooks, this increase fadlows

period of decline in the early 2010s. Thus, the extent to which this pattern may be part of a

natural population cycle or may reflect changes in fishing behavior is not clear. Data from the
fisheryindependent IPHC FISS, which is the most statisticaliyisb dataset availadl suggest

that CPUE has significantly increased since 1998, particularly in the northern portion of the
species6 distribution. Thu srelativetoitslumexptoitté popul a
level, there is consistency among datasets suggesting that the population is likely increasing to
somedegree

3.5SW Pacific

Although tagging and genetic data indicét@tmigration and interbreeding occur between the
two countries within the SW Pacific regigseeSection 2.8.§, tope sharkpopulations in
Australia and New Zealand are monitored and managegparate stock&ccordingly, given
the separate management of tope sharks in Australia and New Zeafaitehle information on
abundance and population trensipresentethy counts.

3.5.1 Australia

Sustained harvest of tope sharks in Australia since the edtye2@ury has driven a significant
long-term decline in population abundance (Daatisil. 2024). Early signs of overexploitation

date back to the 1940s, whieoth large, gravid female and juvenitge sharks were heavily
targeted in inshore nursery areas of southern Australia and Tasmania. In Port Phillip Bay, over
60,000 juveniles were taken annually between 1943 and 1945 (Faivalle2005). Around the

same time, Olsen (1959) reported ldeng juvenile abundance in two Tasmanian nurseries,
which he attributed to the intense fishing pressure on both juveniles and gravid females during
their pupping migration (see also Olsen 1984). He reported a sharp increase in fishing effort
between 1944nd 1956 alongside a concurrent decline in mean body size and CPUE, warning
that the fishery was showing Atrends which ar
patterns of collapse observed in the NE Pacific unless stronger regulations wernglgece in

(Olsen, 1959).

Follow-up surveys in the 1990s confirmed that juvenile catch rates had declined significantly
compared to those observed by Olsen in the 1940s and 1950s. 1% Btevens and West

(1997) resurveyed several nursery areas in Tasmania and Victoria that were originally identified

by Ol sen. They found that catch rates were fAm
be presenat certain sites where they were once fairly common, such as in Georges Bay and
DOEntrecast eaux ChraQ@lser(1934) leporteBly caughw apttoe80 juveniles e

per day by handline in the 1940850s, Stevens and West (1997) were not able to catch a single

tope shark in 23 hours of fishing in 1992 using the same nmethatigear.ikewise, in Port
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Phillip Bay, Victoria, where Olsen could reportedly catch more than 200 juveniles and subadults
per day in 1941951 (pers. comm., cited in Walker 1998), artisanal fishers caught fewer than 10
per day during a-§ear research gty in the 1990s (Walker 1998). Moreoveentersabillnet

and longlinesurveys conducted in Bass Stishbwed an 87%eduction in CPUBbetween 1973

1976 and 1998001 (Walkeret al, 2005).

A comparison of recapture rates from two tagging programs in the-1980s and 1990s

provides further evidencepfopul ati on decl i ne. DprogiamfomOl sen 6 s
19471956, only 0.3%of the 1,170 juveniles tagged in Pittwater were recaptured at the same site.
Stevens and West (1997) conducted a similareagpture experiment in UppPittwater in

1996, and 18%f the 100 tagged juveniles were recaptured at the same site, a nefaily 60

higher recapture rate. The authors interpretedrésult as indicationf reduced population
abundancgalthough differences in site fidelity or dispersal behavior mightreseplayeda

role.

In response to the observed population declines, the Australiamgoearlisted the tope shark
as A c on sependerdundentime Ervironment Protection and Biodiversity Conservation
(EPBC)Act in 2009. A formal Rebuilding Strategy was introduced in 2008 and updated in 2015.
This strategy set a target to rebuild the stock to the limit reference Bainwfthin three
generations (66 years) from 2008 (Dagisal.2024). The rebuilding strategy incorporateatal
Allowable Catch(TAC) reductions from 80t in 2002 to 240nt by 2010; & 2 Or%u | e O
whereby a quota holder must hold 5 times more gummy shark quottfiesimak quota
(introduced in 2012012); mandatory release of In@ught tope sharks (introduced in 2014
2015); andextensive spatial closures to protect breeding populations of tope sharks, as well as
critical pupping and nursery areas (SharkRAG 2011; Detva. 2024). Se&ection 4.5.6.%or

more information regarding the management of tope sharks in Australia.

One of the earliest formal stock assessments for the Australian tope shark fishery was developed
by Punt and Walker (19983ased on a spatially aggregated,-aged sexstructured model,
estimates of adult biomass at the start of 1995 ranged from 13% to 45%efpboeation

levels, depending on model specifications. Over the following decade, several updates and
reassessments produced similar results across a range of model configiueatibrvarying in

its assumptions about stock structure and mowepetterns within the population, and in how
certain data were incorporated. Model predictions from Pual (2000a) suggested that agye
biomass B1+) at the start of 1997 was likely between 17% and 25% eéxpéoitation levels,

while pup production was likely between 12% and 18% ofepiaoitation levels (discounting
model scenarios that the authors deemed unrealistic). Sdrand PuntZ009) later updated the
assessment model by incorporating fishemekependent data from gillnet research surveys
conducted between 1973 and 2008, along with several fistusEeEshdent datasetSigure3-27
andFigure 328). Model estimates suggested tBat at the start of 2007 ranged from 7% to 20%
of pre-exploitation levels, while estimates of pup production ranged from 6% to 17%-of pre
exploitation levelsKigure 329). Notably, Thonsonand Punt2009) found significant

differences between models tlassumed single fishery stock in Australia versus those that
assumed two. Specifically, the tvetock models consistently provided a better fit to the data and
estimated less depletioB4: 14-20% preexploitation; pup production: 117% pre

exploitation) than onstock modelsBi+: 7-9% preexploitation; pup production:-8% pre
exploitation).
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Figure 3-27. SandardizedCPUE for tope shark caught using 6 irgihnet mesh during research surveys. Solid
lines show the mean number of individual tope shark captured and dotted lines show plus or minus the standard
error of the mean. (Source: Thomson and Pufi®R0
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Figure 3-28. Standardize€PUE for tope sharks recorded by Integrated Scientific Monitoring Program (ISMP)
observers in the Australian trawl fishery. (Source: Thomson and PQO#&x 20
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Figure 3-29. Estimated agé+ biomass, pup production (in millions), mature biomass, and pregnancy rate as a

function of 1927 values. Absolute and relative values in 2007 are shown on the plot. Dashed lines show 20% and

40% values, respectiveliResults are shown fortwo mod@ls he 6é mean | end sensitivity mo
and the OCPUE 1997 SAO0 s ensSource:viiomsonandbRu@e®). ( grey | ines al

In the past decade, fishery manager&ustraliahave transitioned away from CPUiased stock
assessment models toward a new framework based orkatoserkrecapture (CKMR)

analysis (SharkRAG 2011; Daws al.2024). This shift was prompted by concetmat tchanges

in fishing behaviod driven by implementationoféh s peci es 0 rdverei | di ng st
undermining the reliability of fishergependent CPUE as an index of abundadoéke the
agestructured models, which estimdfgopulation abundance réhze to a theoretical unfished
baseline Bo), CKMR provides an absolute measure of adult abundayncketecting genetic
relationships among individuals and relating their frequency to the underlying number of
reproductive adults in the case of the Australiassessmenmtf tope shark§Thomsonet al.

2020), these were primarily hadfbling pairs The basic principle is that in a large population,
any two randomly selected juvenilase unlikely to share a parebtjt in a smaller population,

the likelihood increases. These estimates can then be integrated into a population dynamics
modeland can be usdd projectthe population trends forward or backward under various
exploitation scenarios. This methddes not require other time series of relative abundance,
such as CPUERNd is thus unaffectday changes in fishing behavior.

To apply the CKMR framework to the Australian tope shark population, Thoetsd(2020)
collected and genotyped over 2,400 individuals from across South Australia, Bass Strait, and
Tasmania between 2010 and 20Ifey identified 65half-sibling pairs 34 full-sibling pairsand

3 parenfoffspring pairs, yielding a best estimate of approximately 50,000 mature individuals in
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the population in the early 2000s. This figure was three to four times lowaththabundance
estimated byhe conventional stock assessment mgtebmson 2012). The authors proposed
several hypotheses to explain this discrepancy, but segkibat the most likely scenario tisat

there are multiple overlapping biological stocks of tope sharks in Austpalihaps structured
according to different pupping grounds, which are differentially depl@iedmsonret al.2020).
Otherwise, under a singltockassumption, the CKMR model could not account for the high
catch levels observed during the 1990s, even allowing for implausibly high estimates of past
productivity. The authors suggested that past production likely depended on stocks that are now
severelydepleted and therefore are no longer significantly contributing to recruitment. They also
interpret the elatively small abundance estimate frita CKMR analysis as evidence that the
immigration rate from the considerably larger tope shark populatioew Aéaland is limited

and likely does not significantly influence local demographics; althdiglfkeret al. (2020)
suggested that migration from New Zealand may have helped stabilize the Austrplitatipn

since the early 2000s

Thomsoret al.(2020)alsogenerated projected population trends to the year 2037 by testing four
rates of constant exploitation: zero catch, the 2016 catch rate, the 2017 catch rate, and the mean
catch rate between 2013 and 2017. All four scenarios resuléeghodest upward trend in adult
abundancgewith estimated annual increases of approximatelyl % depending on the

exploitation scenariddowever, the confidence intervals were very wide, and a declining trend
could not be ruled out in any casedqure3-30). Based on the redaslof this analysis, SharkRAG
adopted a fishery management strategy basdtie mean 2013017 catch rate scenario, which
predicted a 3% average annual increase in population abundancedDalv2D24).
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Figure 3-30. Past and projected future atye abundance under zero exploitation (black dots, grey shading); the
2016 exploitation rat(blue dots and shading); the 2017 exploitation rate (green dots, brown shading); and the
average of the 2013017 exploitation rates (red dots and shading). Shading indicates the 95% confidence interval.
(Source: Thomsoat al.2020).
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In a follow-up to the 2020 study, Thomsenhal. (2025 analyzed an expanded dataset of 5,982
samplesadding roughly 3,000 samples collected betweei® 28#l 20230 the original dataset.

The updated analysygelded 202 halkibling pairs, 98 fullsibling pairs, and 8 parenffspring

pairs.The authors estimated population trending both a standard GLM framework and also a
Amodi fied GLMO that accounts for known ageing
cycle. Both approaches produced similar results, with an estirmatedl increase in adult

abundancef about7.5% (90% CI: 2.712.3%)overaperiodthatlikely spars 20062020

providingfairly robustevidence of ongoing population rebound in Australia.

Lastly, an analysis of CPUE in the trawl sector of 8®uthern and Eastern Scalefish and Shark
Fishery(SESSK (19962020) provides additional insight into recent population trends in
Australia. The data show a decline in catch rate from 1996Q8, consistent with the datasets
usedby Thomson and Punt (20). After 2003, however, catch rate has increased steadily,
reaching a level in 2020 that approaches or slightly exceeds that ofFi§06:(331). Notably,
unlike the gillnet fishery, where changedfishing behavior towards greater avoidahage
undermined the reliability of CPUE datasek® trawl fishery is unlikely to have targetieghe
sharls at any timeand therefore provides a more consistent record of catch and effort (Tuck
2022). Although, Davigt al.(2024) caution that the trawl fishery accounts for only a small
proportion of the total tope shark catch landed in southern Australia, and generally operates in
locations different from those fished by the Gillnet, Hook, and Trap sector. Therefore eobserv
CPUE trends may not be representative of the broader Australian population.
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Figure 3-31 Standardized CPUE for tope sharks caught in the Australian trawl fishery. The dashed black line
represents the geometric mean catch rate, solid black line the standardized catch rate. The red bars are the 95%
confidence intervals about the mean estimatbe graph scales both tirseries of standardized catch rates relative

to the mean of each time serieSo(rce: Tuck 2022).

35.2 New Zealand

As discussethelowin Section 4.3.5similar to other regions, commercial tope shark fisheries in
New Zealand began in earnest in the early 1940s, largely in response to the global demand for
liver oil. Recorded landings increassdnificantly over the following decadedriven in part by
expansion othe set gillnet fishgy, and peaked around 5,000 mt in 188%he ofthe highest

annual landing volunsxecordedor this speciegn any region globallyActive management of
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the species within the New Zeala@Qdiota Management Syste@QNIS) began in 1986, at which
point aTotal Allowable Commercial CatciACC) level was established to limit catch and
spread fishing effort throughout the New Zealand EEZ. Since then, total commercial landings
have averaged 2,926 mt annually, generally remaining close to the TACC, which has ranged
from 2,543 to 3,436 mt (Fisheridew Zealand 2024b).

There have been several efforts to establish a standardized CPUE index to estimate population
trend throughout New Zealand using available commercial fisheries data (Bradford 2001; Ayers
et al.2006).Bradford (2001,)for examplefocused on targeted sgitlnet and bottom longline
fisheries but found the resulting indices unreliable due to sparse, inconsistent data and the
potential forhyperstabilityd ue t o t he speciesd schooling natu
CPUEremains artificiallyhigh despitean underlying decline iabundancgtypically because

fishers norrandomly target dense aggregations of the populéies Harleyet al.2001) Ayers

et al.(2006) extended this work by analyzing CPUE from bycatch fisheries, which they argued
might better eflect population trends due to more randomized effort. Their analysis revealed no
consistent nationwide abundance trend but suggested a possible southward shift in distribution,
potentially driven by warming sea temperatures.

Most recently, Fisheries New Zealand published a fisheries assessment plenary report in May
2024, which evaluated relative biomass indices in five spatial monitoring units that encompass

the New Zealand EEZ (Fisheries New Zealdf@4b).Thesemonitoring units were delineated

using boundaries that roughly correspond to gaps between where tope shark catch is
concentrated (Dunn and Bian 2018; Begure 332). The biomass indices used in the

assessments are based on CPUE data from inshore research trayel Giguee 333), as well

as commercial set gillnet, bottom longline, and bottom trawl fisheries operating within each
monitoring unit (TremblayBoyer 2021). Importantly, Dunn and Bian (2018) highligitteat the

inshore trawl surveys should be viewed predominantly as surveys of juvenile cohorts, as they
catch a greater proportion of small fish5& cm) and smaller proportion of large fish (> 100 cm)
compared to commercial fisheries. The Inshore Fisheries Working Group (INSWG) determined
which datasets tmclude in each regional biomass index based on the amount of data available
and whether or not the data were judged to be reliable. Reference pain®wsy, Fmsy) for

relative biomass assessments were established for three of the five monitoring units based on
reference periods when the catch rate was assumed to be sustainable. The INSWG then assigned
gualitative likelihood scores to evaluate the status of egpbna stock with respect to the
reference points.€, fAVery Likelyo: Ati @8®%%pppobBaAabi ityy
as Likely6@a%®% pNoolabidloi 140;% fppWUmlbialbellyd:y ;1@ Ver
probability) (Fisheries New Zealand 2024b).

y

94



Draft Report

Latitude (°)

609

607 N
606 = i
1 N 1) M A |

185 -180 175
Longitude (°)

Figure 3-32 New Zealandopeshark regions used to assess stock status (Source: Fisheries New Zealand 2024b)
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Figure 3-33. Tope shark estimated total biomass for the west coast North Island (WCNI), west coast South Island
(WCSI), includingTasman Bay and Golden Bay (TBGB), Chatham Rise, and east coast South Island (ECSI) bottom
trawl research surveys. Error bars are + two standard deviations. (Source: Fisheries New Zealand 2024b).

95



Draft Report

In the Far North and SCH 1E unit (N/1E), the biomass index derived from the combined set
gillnet, bottom longline, and bottom trawl CPUE series has increased steadily since 1995,
alongside an approximately 75% decreadeshing effort Figure 334). The INSWG found it
likely that current biomass was at or ab&yey. They also found it unlikelyhat biomass would
decline at the current level of catch and about as likely as not that overfisbinghere fishing
mortality exceed&wmsy) may occur at the current level of catch. There was not sufficient data
from the WCNI bottom trawl survey to assess lveign trendgFigure 333) (Fisheries New
Zealand 2024b).
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Figure 3-34. (Left) Standardized CPUE for tope shark in SCH N/1E as the average of the standardized CPUE from
the combined set gillnet, bottom longline, and bottom trawl series (black line). Also shown is the trajectory of total
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landed tope shark by all methods from the rtaimg unit (gray line). Horizontal dashed lines represent the target
(Bmsy; green), the soft limit (50%Bwusy; yellow), and hard limit (25%Bwusy; red). The reference period is shown in
beige.(Right) Annual relative exploitation rate for tope shark in SSHE from the averaged set gillnet, bottom
longline, and bottom trawl CPUE series. The inteffiigy-compatible target is shown by the green dashed line.
(Source: Fisheries New Zealand 2024b).
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t he

(2/3N), none of the available CPUE data from set gillnet, bottom trawl, or bottom longline
fisheries were accepted by the INSWG as indicative of population bicasatere were
conflicting trends in the data series that could nabtmained Figure 335). Furthermore, while
there is some indication from the ECSI survey data that biomass was gemgladtyafter 2007
compared to pr&996(Figure 333), the survey almost exclusively sampled juveniles and was
therefore not considered as a suitable biomass index.
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Figure 3-35. Estimated biomads SCH 2/3Nfrom the combined set gillnet, bottom longline, and bottom trawl
series. All combined series use the dédgnormal method for standardization. Vertical bars indicate the 95%
confidence interval. The level of no change (index value of 1) is shown witiedldine for referencg¢Source:
TremblayBoyer 2021).

In the monitoring unit that includes the lower portion of SCH 3 and SCH 5 (3S/5), the set gillnet
CPUE dataset was accepted as a valid biomass index. The set gillnet fishery is known to target
large size classes, and therefore catches from this fishdéugénthe highest proportion of large

tope sharks in New Zealand. Additionally, an inteBrsy-compatible baseline was established
based on a period of relatively stable catch rates between 1989 and 1999. The INSWG assumed
that the stock was not in a dejgle state during the reference period based on catch history in
prior years, but they also acknowledge that this assumption may be inaccurate. Since 1999,
biomass has declined gradually as fishing intensity has increféigedg 336). The INSWG

found it very likely that overfishing is occurring and about as likely as not that current catch
levels will cause biomass to decline below 50% of the tdigetbaseline. As mentioned above,

the ECSI survey data were not considered a suitable biomass indexs fagibn in part due to

the scarcity of large individuals in the observations, but also in this case due to limited spatial
overlap in the region, as well as the low number of tope sharks observed in the survey generally
(TremblayBoyer 2021). The INSWG sb considered as potential biomass indices the bottom
trawl and bottom longline CPUE datasets from this region, which exhibited more stable long
term trends generallyr{gure 337). However, the datasets were determined to likely not reflect
true populatio abundance due to limited spatial coverage, and for the bottom longline series,
sparse data (Fisheries New Zealand 2024b).
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Figure 3-36. (Left) Standardized CPUE for tope shark in SCH 3S/5 from the combined set gillnet series (black
line). Also shown is the trajectory of total landed tope shark by all methods from the monitoring unit (gray line).
Horizontal dashed lines represent the ta(Bgty, green), the soft limit (509Bwmsy; yellow), and hard limit (25%

Bwusy; red). The reference period is shown in be{§ght) Annual relative exploitation rate for tope shark in SCH
3S/5 from the set gillnet CPUE series. The intdfimy-compatible target is shown by the green dashed line.
(Source: Fisheries New Zealand 2024b).
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Figure 3-37. Comparison of key standardized CPUE indices across fishing methods in SCH 3S/5. All series are
combined binomialognormal indices. Vertical bars indicate the 95% confidence interval. The series are slightly
offset to improve clarity; the level of no chan(jndex value of 1) is shown with a dotted line for reference. (Source:
TremblayBoyer 2021).
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In the Chatham Rise monitoring unit (SCH 4), tope sharks are mainly caught in the bottom
longline fishery, which was the only fishery in the region with sufficient data to be developed

into a biomass index (Trembldoyer 2021). Tope shark catch in thetbot longline fishery is
dominated by large, mature individuals. Based on 16 years of available CPUE data, the biomass
index has fluctuated withoutdiascernibletrend since 2002004 alongside a gradual increase in
fishing intensity Figure 338). Becauséhe dataset is relatively short and does not show any

clear trends, the INSWG was not able to establish a reference baseline for the biomass index in
this region. Additionally, while biomass estimates from the Chatham Rise research trawl survey
have genellly increased since the early 199@3gure 333), this dataset was not accepted as a

valid biomass index for tope sharks, because the depth range of the survey (> 300 m) does not
include a substanti al porti on ngifsamplegof speci esod
exclusively large individuals (TrembleBoyer 2021; Fisheries New Zealand 2024b).

o

Biomass index

o
o

Relative fishing intensity

0.51

0.0 v N v 0.0 - - - -
2005 2010 2015 2005 2010 2015 2020

Figure 3-38. (Left) Standardized CPUE for tope shark in SCH 4 from the combined bottom longline series (black
line). Also shown is the trajectory of total landed tope shark from the monitoring unit (grayRig#t) Annual

relative exploitation rate for tope shark in SCH 4 from the bottom longline CPUE series. (Source: Fisheries New
Zealand 2024b).

In the final monitoring unit that includes SCH 7, SCH 8, and lower SCH 1W (7/8/1W), the

INSWG elected to use the WCSI research trawl survey, excluding the Tasman Bay and Golden

Bay region, as the primary index of biomass. Based on this dataset, biomiaesidsam the

late 1990s to 2000 and has largely fluctuated withaliscerniblgrend in the years since

(Figure 333 and 339). The INSWG established a tar@aisybaseline as the mean estimated

biomass from 2005 to 2017, on the basis that biomassmedhstable during this period while
fishing intensity was Ahigh and relatively st
concluded that the stock was about as likely as not to be at or above this reference baseline and
about as likely as not to be exgercing overfishing at current catch levels. Fisheries New

Zealand (2024b) also reported the CPUE data from the set gillnet fishery, which are largely
consistent with the survey datadure 340). However, they noted that the fishery data may be
compromiegd by extensive area c¢closures i mpMaue ment ed
dolphins, which have reduced effort in the fishery.
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Figure 3-39. (Left) Biomass index for tope shark 8CH 7/8/1W from the WCSI research trawl survey (black line).
Also shown is the trajectory of total landed tope shark by all methods from the monitoring unit (gray line).
Horizontal dashed lines represent the ta(Bgty, green), the soft limit (509Bwmsy; yellow), and hard limit (25%

Bwusy; red). The reference period is shown in be{§éght) Annual relative exploitation rate for tope sharlS@H
7/8/1W from the set gillnet CPUE series. The intefigmy-compatible target is shown by the green dashed line.
(Source: Fisheries New Zealand 2024).
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Figure 3-40. Combined CPUE series for the set gillnet fisher$g@H 7/8/1W. The combined index uses the delta
lognormal method. The vertical linspan the 95% confidence intervals. (Source: Fisheries New Zealand 2024).
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In June 2018, Fisheries New Zealand conducted a qualitative risk assessment for local
chondrichthyan species, in accor d-&hakseFomwi t h t h
etal2018). Using five years of fishing data and
panel evaluated the risk to each species from commercial fishing by scoring two factors on a

scale of one to six: the intensity of the fishery and its consequenbeeonts peci es 6 st at u

intensity for tope sharks was scored & thhi ghest | evel, reflecting t
regionally high or continual and widespread. o
status was assessed as intermediate (3 out of
impacts uch as full exploitation rate, o0 but no in

unsustainableAmong the 11 chondrichthyan species managed under the QMS, the tope shark
sharedhe highest cumulative risk scongth 5 other species; although, the plasteessed that

the consequence scale was more relevant to risk than the total risk score, which was often
dominated by the level of fishing intensity, masking differences in potential consequence (Ford
et al.2018).

3.5.3 SW Pacific: Synthesis and Conclusions

In Australia, the tope shark population has experiencggiéficant centurylong decline duect
sustained and, at timdsfense fishing pressure. Historical targeting of both mature females and
juveniles in critical nursery areas led to early signs of depletion by the 1940s. Subsequent stock
assessments have consistently confirmed that the population is overfished, mekgio

estimate to have fallen to as low asl2% of preexploitation levels by the late 2000s.

Although a formal rebuilding strategy has been in place since 2008 and some recent indicators
suggest the decline may have stabilinethegun to reverse, the stock remains classified as
overfished and subject to overfishing

In contrast, the New Zealand component of the population has sustained high levels of
commercial catch for several decades without evidence of a similar, widedpotiae While a
single, nationwide biomass trend is unavailable, regional assessments present a mixed but
generally stable picture. The population status varies across different management areas, with
some regions appearing stable or increasing while otherssgosvof localized depletion and

are likely experiencingverfishing

3.6 SE Pacific

A population abundance estimate gaghulationtrend dataare not availabléor tope sharks in

the SE Rcific region. Available landings data are limited for this region, and spesiels

assessments based on these data are hampered by species misidentifications and grouping of
sharklandings under genericnandes.g , Ot ol | 06 o r etd R200%Ldpexdald ( Se b a
Lamaet al 2018). Despite extensive fishing effort and targeted shark fisheries in the region,

reported landings for tope sharks ke (Dohertyet al. 2014;Walkeret d. 2020), and no

capture data are available in the FAO database. Given the limited data available, a trend analysis
was not conducted for this region as part of the most recent IUCN assessment @i\allker

2020).

INnEc u adwatbesr s, at the northern dmxthisaagion, shdrkst he t o
are taken regularly as bycatch in fisheries for large, pelagic fish, includingnnadtni(or dorado,
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Coryphaena hippurystuna Thunnusspp.), and swordfisiXfphias gladiu¥, some limitedake

of sharks also occurs through directed, artisanal fisheries (Martinez 1999). Although multiple
species of Triakidaee(g, Mustelusspp.) are recorded in landings data, there appear to be no
landing records fo6. galeusn Ecuador, with the excepti@f a smalnumber of landings

records foithelarge pelagic artisanal fishedyring 20082012 (Martinez 1999)acquett al

2008 MartinezOrtiz et al 2015). In aecent investigation by the CITES Secretariat, tope shark
fins were also not identified among fins exported from Ecuador to Peru during2@@27

(CITES 2023). Given the heavy fishing effort and extremely limited catch records, tope sharks
may be relatively uncommon off Ecuador.

While some tope shark landings and trade data are available for both Peru angeg€8éetion

4.3.9, these data indicate that tope sharks comprise a small percentage of the overall shark
harvest in both countrie®équeno and Lamilla 1993gbastiaret al 2008 Doherty 2014
GonzalezPestanat al. 2016). The limited landings and trade data are insufficient to allow for

an analysis of population trends for tope sharlsint her countryds-water s,
independent surveys or assessments of tope sharks appear to be available

SeeSection 4.3.6for further discussion of fisheries and associated landings data for the SE
Pacific region.

3.6.1 SE Pacific: Synthesis and Conclusions

Based on the available information, itist possibldo estimate the abundance and trendgHer
tope sharkin the & Pacific.Fisheriesindependent data do not appear to be available, and
speciesspecificlandingsdataarelimited. Based on théandings and trade informati@vailable

for Peru and Chile, tope sharks make up only a small portion of the total shark harvest in the
region. Given the extensive fishing effort in the regiod e low reported catches, it is
plausiblethat thespeciess notabundantn the regionHowever the available data dwot allow

for any strong inferences with respect to total or relative abundaweetime

4.0 Threats

4.1 Approach to Assessing Threats

Section 4(a)(1) of the ESA requirbi$/IFSto determine whether a species is endangered or
threatened because afyeof the following factors (i.ethreats):
A. The present or threatened destruction, modification, or curtailment of its habitat or range;
B. overutilization for commercial, recreational, scientific, or educational purposes;
C. disease or predation;
D. inadequacy of existing regulatory mechanisms; or
E. other natural or human factors.

In this section of the report, we presamilableinformation pertaining to each of thebeeat
categoriesin evaluatingthreats to the speciesgwonsidere the scope and severity of the

threat, the amount and quality of data available, and the timeframe over which the threat has or is
expected to affect the species.
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4.2 Destruction,Modification, or Curtailment of Habitat or Range

As discussed previousig Section 2.6 tope sharkbave a broad but discontinuous geographic
range that includes portions thie North and South Atlantic, North and South Pacific, Indian
Ocean, and Mediterranean SsadFigure2-2). Declines inabundance dbpe sharkhave been
reported invariousregions howeverpasecdn the available dat#,is not clearwhether the
species has been extirpateaim any parts oits range.Likewise,there are no data indicating that
tope sharks have undergaa®y significantrange shiftor expansions

Oceantemperaturewhich isprojected to increase under plausiblefuture greenhouse gas
emissionscenario®ut to the year 2100 and likely beyoftbx-Kemperet al. 2021), appeas to

be animportant driver otope shark distributia(Klippel et al.2016) While tope sharkeccur

in a wide range of water temperatunes)ging from minimums of at least 8@to maximums of
at leas27°C, theytypically occur in waterbetween 12and21°Candare hypothesizetb avoid
warmer,equatoriaaters(West and Stevens 200%enniet al 2010;Cuevaset al 2014;

Kippel et al. 2016;Rogerset al. 2017;Jauregizaret al.2018. Although thermal tolerances and
preferences are ndilly resolvedfor this speciesncreasesn ocean temperatasarelikely to
influencethe future distributiorof tope sharkandmay affect thevailability of suitable habitat
Polewardrange shifts argenerallypredictedfor marine fishegbony and cartilaginogsinder
modekd oceanic conditions feariousfuturegreenhouse gasmissionscenarig developed by
the Intergovernment&anel on Climate Change (IPC@®)ith the greatest relative shft
occurring undethe highestemissionscenaris (Morley et al. 2018;Braunet al 2023;Hodappet
al. 2023. For species with crossquatorial distributionsigheremissions scenari@se also
predicted to cause a widening gap in suitable habitat around the gdi@dappet al 2023).
Many marine fishesre also pedicted to experienceet losses in suitable habiteith continued
ocean warmingwith themagnitude othese lossegarying by species and regi¢Braunet al
2023;Hodappet al.2023. Some fish species, on the other hand, are predicted to have a net
increase in suitable habitat (Morleyal 2019.

No publishedanalyse®f ocean warmingiriven range shiftéor topesharksare available;
however we estimated potential future shifts by applythg samévasic approachsHodappet

al. (2023), comparingurrentfisuitable habitatto modetpredictedisuitable habitatin the year
2100 We based our analysis tre IPC® Shared Socioeconomic PathwaR2presentative
ConcentratioPathway 4.5 (SSPRCP4.5)emissionscenarigousing theAquaMapshabitat
modelanddata(Kaschneeet al 2019;KesnerReyes 2019Reygondeaet al. 2026§. This model
usesverified occurrence data froublicly available sourceg.g, FishBasejpndseven
environmentatatalayer® depth, surface and bottom temperature, salinity, primary
productivity, dissolved oxygen, sea ice concentration, and distance & tlaaidepresent key
physical and biological factors struang thes p e cdistabsitipnat large scalesna thus which
can beused apredictors okpecies presencéhese dtaare assignednd modeled at the scale
of 0.05° grid cells(KesnerReyeset al. 2020 Reygondeawet al 2026. In our analysiswe
guantifiedthe projected change in suitable habitat area using the Habitat Suitability Index (HSI)
for presentday and 2100 conditions, which was calculated on a scale of 0 to 1,000. We first

defined fAsuitabl ed habitat as omeqgualtoghe madelede | | w
presence/absencetoff valueof 685 and constrained the analysis to a geographic extent that
included only grid cell s t ha thensoenpaeed thestatal t ab | e 0

suitable aregkm?) in each time period to calculatiee percent change predicted between present
day and2100.Consistent with the results of Hodagipal. (2023), ourcomparisoroft he s peci es
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predicted range ipresent dagomparedo 2100 under th&SP2RCR4.5 scenario indicates

loss of suitable habitaround theequator andraexpansion of suitable habita¢ar thepoles
(Figure4-1). Our analysispredictsthat the global range ¢dpe sharksvould increaseby roughly
13.2%, particularlyin the Northern Hemispherbutthat changewould varyconsiderably by
region The NE Pacific is projected to experience the greatest increase in suitable habitat area by
percentage (28.6%), followed by the NE Atlantic (13.6%), SW Pacific (13.4%), SW Atlantic
(12.1%), and SE Pacific (6.6%). The So. Africa region is predicted toierperan estimated
6.4% reduction in suitable habitatea It is worth noting that thismodeldoes not account for
various biologicalgecologica) or other physicalactorsthat may influencéabitat usdy tope
sharks such aghangesn migratory behawrs, intraspecific variation, shifts iecological
interactions, or barriers to migratigashneret al 2019).Therefore purrange map for the year
2100should not benterpreted as indicatintpe precise future range of the species

In addition tothefirst-orderimpactsof elevatel oceantemperaturesparine systems are also
expected t@xperiencanore complexcascadinghanges over the next century, including
alteredocean currents, oceanographic cyclesgdpeativity, and food web dynamics, which have
been shown to impact coastal shatkewardet al 2013;Holbrooket al. 2019 Fox-Kemperet

al. 2021; Matichet al.2024) Available data suggestat tope sharkarelikely vulnerableto
thesebroader environmental shiftor example, singtope sharkandings data from Andalusia
(southern Spain) from 1986 to 20BRezet al (2016) found a significant negative corralat
between tope shark landingsd theNorth Atlantic Oscillatiorof theprior year(r =-0.506, p=
0.006) and a significant positive correlation of tope shark landings and accumulated snow from
the prior year (= 0.596, p= 0.009),suggestindghat tope shark landings in this regimay be
influenced bythe main climatic oscillation and conditions associated with increased input of
land-based nutrients into the marine environment (and presumably increased plankton
productivity).In addition, esults of a climate sensitivity analysis @ytegaCisneroet al
(2018)for 40 species in the southern Benguela current system, which was developed using 14
life-history traits for each speciesdicatedthat tope sharkaere among the most sensitive
species in this region, and that they would likedye a low capacity to respondthe effects of
ocean warming and associated environmental @ispdaken together with the previously
discussed modeling resulthjs informationsuggestsvith a high degree of certaintigatocean
warmingandassociatedmpacts on marine systemall affecttope sharlpopulationsover the
foreseeable futura.é., out to 2100) howeverthe natured.g changed distribution, productivity,
abundanceand severityf anyeffects remain difficult to predigiiventhe availabledata.
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Figure 4-1. Predictedchange in suitable habitat afea G. galeusrom presentdayto the year 2100 undé¢he
SSP2RCP4.5emissions scenariosingthe AquaMaps species distribution model (v.10/2019;
https://lwww.aquamaps.oygAreas in blue areonsidered by the modtd be suitable for tope sharks currently and
in 2100. Areas in greesre notconsideredsuitable currently buare predicted to lm®mesuitable by2100. Areas in
red areconsidereduitable currently but are predicted not to be suitbipl2100.

In addition topotentially altering the availability dheir suitable habitatoceanwarming and
acidification could result in physiological and behavioral consequences for tope sharks. Ocean
temperature, for instance, may providgortantcues for migration and influence aspects of

tope shark biology and physiologs.¢.,gestationspermatogenesis, swimmingrdging; Olsen
1954; Theron 2001Jaureguizaet al.2018 Thorburnet al 2019;Nosalet al 2021).

Increasingly aidic oceanconditionswithin ranges projected to occur by 2100 as the oceans
continue to take up atmospheric carbon dioxelg (pH = 7.57.9; Canadelkt al 2021)have

been shown in controlled, laboratory experiments to have various effects on sharks, including
reduced survival and growth and impaired foradirgavior(Rosaet al.2017;Vilmar and Di

Santo 2022)As evident from the available studies, which do not address tope sharks, there is
also considerableintmepeci fi ¢ variation in sharks®oé6 sensit
stressors. Therefore, although ocean warming and acidification trenelgarted to continue

over the foreseeable futufiee., to at least 210Qegardless of the rate of G@&missions (IPCC
2023), additional study is needed to understand both the independent and combined effects of
warmer water temperatures and ocean acatifon on tope sharks.

The shallow coastal habitats that serve as important pupping and juvenile nursery areas for tope
shark are naturally subject to large environmental fluctuations; however, as weather patterns
continue to changehesenatural fluctuationsire expected tbecome more extren{€ooleyet

al. 2022)andcouldpresent physiological challengies topesharks. Ongotential challenge

within these shallow, nearshore habitats is increased variability in salinity as a result of changes
in evaporation and freshwatepint (€.g, increased droughts, increased frequency and severity of
extreme rain events). As osmoconformeses,(organisms that maintain their internal body fluids

at the same salt concentration as their environment), sharks may experience negative
physiological effects as a result of rapid or extreme changes in sabnitgvidence of this is

limited. In onestudy, whichexamined the effects of hypersaline conditions by exposing
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tope sharkgn=38)t o el evat ed s al i,thetopg shdrkethiiled & dectine 4 8
in metabolic rate (35% decline in oxygen consumptang some signs of protein damage
(Tunnahet al. 2016. Overall, however, the tope sharkeowedan effective physiological
responséo hypersalinity(Tunnahet al 2016).Another studyby Morashet al (2016)examined

the effects of hyposalinity by exposiY@Y tope sharks (& 10) © low salinity conditions

(25.8 ) for 48 hours. Bsultsof this study als@ndicated a significant decline in metabolic rate
(~15%), but no evidence of protein damage and an overall effective response to hyposalinity
(Morashet al. 2016). As both of these studies were shemn and examined salinity changes in
the absence of other physical changes to the habitatificrease temperatures), it is not clear
how tope sharks would respond to more frequent or longer duration events.

In addition to the variouslimaterelatedimpacts to tope shatkabitats, coastal development and
other human actities within the coastal zone carodify, disturb, or degradiemportant

nearshore areaashas been clearlgvidenced by observed declinespecies abundance and
diversity and losses of seagrasses in estuaries and coastal seas around the woedalLotze
2006. Coastal development amtbanizatiorcan negativelyaffectcoastal habitatly, for
examplejncreasingsedimentation andutrientinput, andreducinghabitat complexity.
Degradation of tope shark nursery areesouthernfasmania and Victoria, Australiaasbeen
cited as a possible cause foe substantialecline intheabundance abpe sharkpupsin these
areadetween thd 950s and 19909 SSC 2009;Stevens and West 199 however causal links
betweerthe habitat degradation andetbbserved declines in juvenile tope shavkse not
establishedSubsequent surveys in southern Tasmania (Upper Pittwater and Frederick Henry
Bay) during 20122014alsosuggesthatabundance oY OY tope sharks haviecreased or at
least stabilized in theseurseryareas sincéhe 1990s (McAllisteret al.2018).

Various toxic pollutants, including heavy metédsy, arseniccadmium,ead, mercury;
plastics, pesticides, and hydrocarbanrs, also likely to be elevated within coastal waters
adjacent to human population centers. As {bwed, fairly hightrophic level consumers, tope
sharks can bioaccumulatarious contaminants, whictould potentiallyhave negative
consequences on the health and physiology of the sf@keuhammest al. 2007 Skomal and
Mandelman 2012Alves et al 2029. Tope sharks are known to bioaccumulate mercury, with
larger, older adults having higher contations in their muscle tissigsometimes irexcess of
legal limits set for human consumptjqiwalker 1999 McKie and Topping 198Z2Domi et al
2005;Torreset al 2014. Based on sampling of tope shaldycaught off theelatively pristine
Azores(where hydrothermal vengge a natural source ofetalg in 2013, Torreset al (2014)
foundlevels of bioaccumulated arsenic and mercury (maximums of 28198 and 0.57 0.01
mg/kg wet weight, respectively) in the largest silass of males and femalesi00 cm TL n=
23-26) that exceeded the maximum limits established in some coufuriveman consumption
Ingestion of plastigsvhich are now ubiquitous in marine environmehtssbeenreported for
various marine speciesmcluding sharksandis an environmental issué growingconcern
(Harris 2020;Janardhanarat al. 2022;Munnoet al 2024. Other than the report afesoplastics
(5-20 mm)in one tope stomadiof 31) collectedfrom the English Gannel in 201ZBiton-
PorsmogueR022),however we are not aware adny assessments i@tesof plastics ingestion
by tope sharks aresulting health consequendsse also Munnet al 2024)

With respect tahe pollutants that have been found at elevated levels vitthensharksthe
healthimplicationsfor the sharkarepoorly understoodn thestudyconducted by Torrest al
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(2014),thebioaccumulated levels of encuryin tope sharksverehighly correlated with
selenium (= 0.91),which is thought tglay a role in mercury detoxificatiorsforelliand
Marcotrigiano 2002Bracoet al. 2007. A preliminary study byBonwick et al. (1990)also
showedrelatively high levels of matlothioneirlike proteins in the liver of an adult male tope
shark (126 cm TL)hat had beenapured in the northern Irish Séa/erpool Bay,an area
considered to be heavily contaminated with trace mddsallothioneins are thought to play
role in regulating essential trace metals and detoxification oEseantial trace metalslauser
Davis 2020) Both studies, thus, provide some limited evidence that tope sharks may be capable
of preventing or inhibiting the toxic effects of mercury, at least to some efreetall, however
it remains unclear to whaktent toxicpollutant® operating alone or in combination with other
potential threatse(g, diseas areaffecting thehealth andstatus of tope sharks

In summarythe available data indicate thdtje toocean warmingnd associated effects on
marine systemshedistribuion of tope sharkwiill likely change and thavailability of suitable
habitat mayexpand in some locations, particularly in the Northern Hemisphere, adtlaing
elsewhereparticularly inequatorial andropicalregions.Other forms of habitat degradation,
particularlyreducedwvaterquality, are also likely taffecttope shark habitats, particularly those
nearshore habitatssedpredominantlyby juveniles and pregnant femal&xposure to and
bioaccumulation otertaincontaminantéike mercury while well documented in tope sharks,

has poorly understood consequences om kiealth and survivaBecause sufficient data to
evaluate the extent to which tope sharksé hea
habitat degradation are currently lacking, we cannot make firm conclusiongladseterity of
these lhireatsor how they will affect tope sharksver the foreseeable futui@iscerning whether

any observed declines in tope shark abundance within coastal haeitatsiven byhabitat
degradation, such as those observed in nursery areas in Australia, is further challenged by the
fact that observed population declines are largely attributed to overfishinGe(semn 4.3.

Lastly, we acknowledge thahpacts to tope shark habitat will-ogcur and interact, artte

extent to whichthevariousenvironmentathanges toheir habitawill alter or exacerbatdeir
susceptibility to other threats..fishing and bycatchpxic pollutant$ is uncertain

4.3 Overutilization

To evaluate threats to tope sharks ursdetion 4(a)(1)(B) of the ESA, we considedada and
information regardingommercial, recreational, scientif@ndeducationalse of this species.
We foundno evidence omdication that tope sharks have been or are currbethg
overutilized for sentific or educational purposesiereforethose topics are ndiscussed
furtherin this reportInstead our review focusesen fishing activitieswhich have been
implicatedasan important driver of population dynamics for this species/ery region where
it occurs In this section, and pursuant to section 4(a)(1)(A) of the B®&4resent arvaluation
of the effect ofishing ontope sharksand pursuant to section 4(a)(1)(E) of the ES% also
present available informatiam subsstence harvestf tope sharks

Tope sharkaremainly taken inindustrialfisheries but are also takenartisanalyecreational,
and subsistence fisheri@ggure 42). Primary capture methods d pelagic and demersal
gillnets andonglines buttope sharksire also caughiy other gear typescludingbottom and
pelagic trawls, troll linegrammel netsandhook-andline (BMF 1949;Braccini et al. 2009
Walkeret al 202Q see Figure 4€). Giventheiruse of both epipelagic {800 m depthsand
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mesopelagic wate00-1,000 m depthsandtheir vertical movementssgeSection 2.7.2, tope
sharksarevulnerable to demersal and seftoiating gearat about50-200m deptls when over
continental shelvess well agleeper set gears when the sharks are in deeper, oceanic waters
(~400-600 mdepthsWest and Stevens 200Rogerset al. 2017;Thorburnet al.2019;
GonzalezGarciaet al.2020;Schabekt al.2022).

Tope sharks have betargeted in commercial fisheripsimarily for their meat, fins, and liver

oil in areas across their range, including California, Brazil, Uruguay, Argentina, South Africa,
Australia, and New Zealand. Historically, tope sharks were harvested for use in shark fin soup,
for consumption or sale, for isls, and for various other purposesy(,fertilizer; Ripley 1946
Walker 1999) Global harvest of tope sharks quicklgcelerateduring the late 1930s and early
1940s when World War Hisrupted cod fishing anaccess to European sources of cod liver oi
which hadserved as an impt@ant source of vitamin ATope shark liver ojlwhich isrich in

vitamin A, becamean effective replaceme(Ripley 1946; BMF 1948; Olsen 1958reer 1992).
Fisheries, particularly in the NE Pacific and Australia, expanded rapidly in response to this
market demandnl1941 total reported landingsiCaliforniawere2,173mt (Ripley 1946)and

in 1949 total reported landings in southeastern Australia (South Australia, Victoria, and
TasmaniahadreachedL,862 mt(Olsen 1984)Prices for tope shaiik Californiarosefrom a
reported$40-$60 per ton in 1937938to $2,000 per ton in 1941 (Ripley946). By the mid

1940s some regional populations were already showing signs of deeligyedeclines inCPUE
Ripley 1946;0Olsen 1954). Following the wape shark landings decreased to some extent as a
consequence of the renewed availability of cod livertbé advent of commercially available
synthetic vitamin Ain the 1950sand declines in tope shark abundance (Olsen 1984, Freer 1992,
Walker 1999). Commercial harvest did, however, continue, and in some regerexpanded,

as tope sharkweretargeted fofins andmeatin addition toliver oil, which waghenused in

multiple manufactured producfBSreer 1992Walker 1999 Vannuccini 1999 Landings reached
aglobalpeakof at least 8,000 nih 1958 largely as a result of threore thard,000 mt landed by
Argentina(Figure 43).

Commercial harvegif tope sharks subsequentigderwent aelativelyrapid declinan the early
1970s asthe public became increasingly aware of the significant mercury Idadyer fishes
andassociated human health risks andasous legal restrictionsn the allowed concentrations

of mercury infish products were put in plag®Ilsen 1984; Walker 199%reer 1992

Figure4-3). As concernsabout mercurgasedglobal landings reaatda higher and final peak in

the 1980wwith annual harvest estimated at 02000 mt driven largely by landings in

Australia and New Zealan(@Figure4-3), althoughthis estimateappears to underestimate

landings in Argentina during this tingeriod whichaveraged about,000 mt per year from

1985 to 1992 (see Figurel®; Chiaramonte 199&.E. Chiaramontgers. comm.November

30, 2025. Multiple factors contributed tthis laterpeak in global landings, such iagproved

fishing gears and technologg.g, monofilament gillnetsy,obust demand for shark meat in
Australian marketsconcurrent declines in the abundance of other inshore finfish species, and in
New Zeal and, a desire of fishers to establish
of the QMS(Olsen 1984; Francis 1998/alker 1999 Megalofonouet al.2005.
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Figure 4-2. A. Estimated global landings€., catch that is retained and landed) of tope shgrdectorfor years

19502020 based on a combination of official reported data and reconstructed estimates of unreported data

(including magr discards) as provided llye Sea Around UgPaulyet al 2020). Official reported data are largely

taken from the FAQrishStat databagéttps://www.fao.org/fishery/en/fishsyand are represented by the black
Aireported catcho |line. The reconstructed edonieviewt es ar e
of thepublished literature, agency repordsddatabases; by engaging with local experts; and by interpolation.

Further explanation of methods is provided in Pauly and Zeller (2B1Estimated global landings by gear type for

the years 1952020 fi Ssmad lle 0 i n c | u e.g bandiires, sSmalugiinetg) esadthe artisanal,

subsistence, and recreational sectors. For Nisii@n purposes, only theevenmostcommongear categories are

displayed.
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Figure 4-3. A. Estimated {pbal catchof tope sharlfor years19502020by ExclusiveEconomicZone (EEZ)based

ona combination obfficial reported data and reconstructed estimates of unreport@dimeuding major discards)

as provided byhe Sea Around UgPaulyet al 2020) Official reported data adargelytakenfrom the

FAO FishStat databagéttps://www.fao.org/fishery/en/fishs}andare representediyh e bl ack f#Ar eport ed
line. Thereconstructed estimatase intended taccount for missing data and dr&sed ora review ofpublished
literature, agency reportanddatabased)y engaging with local expertand by interpolationFurther explanation

of reconstruction methods provided inPaulyand Zellen2015. For datavisualization purposes, data for locations
with comparativelyless catclover thisperiodar e b i nn e d &. Exivasselivdue Hatarfospe sharks

landings from 195@020 by location (EEZ)Real value was determined using local consumer price indices and then
converting taJ.S. dolar equivalentsFurther explanatioof valuation methodologis provided in Sumailat al.

2015.

Currently,tope sharks aneota primary commercial targét mostregions howeverthey are
oftenretained when captured incidentallye(, as bycatch; Walkest al. 2020).Incidentally
captured or bycaught tope sharks, &i@veversometimesliscardedAlthough recorekeeping
and monitoring of tope shark discardv@been limiteddiscards appear to comprise a small
percentage of theverallestimatedake of tope shark$igure 44; Paulyet al 2020.

Limited dataareavailablewith respect tdope sharldiscard mortality, whicltan becategorized
astwo main types: atessel mortality (AVM), which refer® fish that are already dead when
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brought on board or alorgjde the vessel, and pasiease mortality (PRM), which refers to
mortality as a result of injuries stemming froéine fishing activity é.g, physical capture,
handling)but that occurs sometime after the fish is released &oresharks in general, discard
mortality can be significantly affected by a varietyfattors, includingsoak times, gear type,
and water temperaturesnd shark size and séllis et al 2017. For tope sharks in particular,
based on available data, discard mortality ratesigtdy variable For instance, thAVM of

tope sharks captured 19982001 inscientifically observedommercial gillnets ® . 50 me s h,

mean soak time of 8.2 hours, fishing depthlBD m) insoutheasterAustraliarangedfrom 2%

to 70% (n = 187, Walkeret al 2005) In a subsequerstudy, during 20008, within southeastern
Australia,AVM of tope sharké gillnets(4-8 6 m24s20.6 hr soak time fishing depths of 9
230 m) was 73% 1t = 1,308 Bracciniet al.2012. The mearPRM, whichwas estimatedsing
multiple indicesto rate the physical status and injuries to the sharks approximately 50%
(Bracciniet al 2012. Although based on small sampiees,AVM in longlinegearhas been
reported as 0% in two separate studieg io the Mediterranegsoak times ~6durs n =5,
Megalofonouet al.,2005) and one in the #antic (soak times-13 hoursn = 25, Coelhoet al
2012).Rogerset al. (2017)also reported a relatively low AVM of 25% for demersal automatic
longlines, ad suggest this lower mortality rate was at least partially due to slow haul speeds,
small hook sizeand moderate soak durations (mean of 7 hours).

® Landings

Dizcards

§ 10 11 12 13

Reporied catch

Catch (tonnes x 1000)
5 & 7 8

012 3 4

1850 1860 1570 1580 1930 2000 2010 2020

Figure 4-4. Estimated global landings€., catch that is retained and landed) and discarsriot retained and not
landed) of tope shark for yealt8502020 based on a combination of official reported data and reconstructed
estimates of unreported data (including major discards) as provided througgatheound UsPaulyet al 2020).
Official reported data are largely taken from the FRiG6hStat databagattps://www.fao.org/fishery/en/fishs}atnd

are represented by the black fireported catcho I ine.

available literature. Further explanation of methods is provided in Pauly and Zeller (2015).

Demand for shark fins and meat in international marketahd€ontinues to contribute
overutilization of shark speciesound the world (Fieldst al 2018;Cardefios&t al 2022).
Tope sharks appear to mainly be traded for meat (Dent and @laakk@015),although their
fins have been documentedmarkets ofC h i rHany KongSpecial Administrative Region
(SAR) and Singapore, both of which are majade hubgor shark fins and other shark
products. For exampl&. galeusvasamong the 8@hondrichthyarspecies identified from
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genetic sampleé = 9,820)collectedduring 201420180n a semimonthly or monthly basis
from 10 randomly selected dried seafood vendors in Hkamg SAR (Cardeidsaet al. 20239.
However,G. galeudins hadalow incidence of occurrende sampled marketandis not
considered a premium value spedresiong KongSAR (Fieldset al 2018;Cardeibsaet al
2022) More recentlygenetic analysis of 547 shark fin samples colleotest the course of 2
weeks in January 20Zdm 31 vendors across Singapore, including traditiomah€se
medicine shops, wholesalers, dried goods retaierd wet markis, indicated that 1% of the
samples were from tope shark fims{82, Saigalet al. 2024). In his study, the vast majority of
the shark fins werffom silky sharks Carcharhinus falciformisor fromothersharks within
genusCarcharhinug(48%).Spain is one of the larggstoducers anédxporterof shark fing
having exported@mainly to Hong KondgSAR) a conservativelgstimated average of4®1mt
annually during 200@011(Dent and Clarke 2015)Vith respect to other countries within the
range of tope sharkByazil, the United States\nd Mexico exported estimated averages of 296
281,and256 mt of shark fins respectivelypver this same time periodhile other range
countries exported less and relatively small amo(iésit and Clarke 2015).

Trade in shark meat is more diffuse, witlanycountries participating at various levels

According to a 2015 FAO report on the state of global markets for shark pradadtets with

the greatest consumption of shark meat vire®outh America and Europe, with Spdialy,

Brazil, and Uruguay being amotige lrgestimporters(Dent and Clarke 2015france also has

a major consumer market; however, most of their domestic market appears to be supplied by its

own fisheries (Dent and Clarke 2015). France had been primarily been capturing tope sharks fo
export to Italy; however, this export declined rapidly after 18&3 toconcerns about tHagh

levels of mercury in the sharkgannuccini 1999)Spainhas been one dlie largest exporters of

shark meafmostly to Italy) andduring2002-2011, recordedanaverageannual exporof 15,608

mt of sharkmeat but records for tope sharks in particular are not ava{l@blg and Clark

2015).l nt erestingl vy, whidfshark\meat exgoetsacbnaprisday a smalb | u me
fraction of the global market (~4%), with an average anmyadré volume of 3,69t during

20002011 ,theirexportsduring this same period weteh e wor | d 6 by valle®183.d hi ghe
million). This higher value wadue to their exports including a relatively high proportion of

Amor e e xp e nwithtope shark meaat cenprisid$% of these exportand28% of the

value(Dent and Clarke 2015Australia is the main destinationrfo New Zeal andds sha
with tope sharks comprising 35% of these exports (by volume) duringZnD (Dent and

Clarke 2015)Based omationalstatistics from the South African Revenue Senvice,vast

majority ofshark meat and fiflsom South Africd s f i sher i eAsiaamdeatie xported
America(Schneider 2025).

The review by Dent and Clark (20li5gdicateda strong andikely growing consumer demand
for shark meabn a global levelwith both the value of shark meat and volumes of trade rising
concurrently However,speciesspecifictraderecordsareextremelylimited for shark meat
making itdifficult to assess specisvel trends and impacta recent analysis by MacNest al.
(2025) attemptetb address thigataddficiency by using reported and observed landings data,
reconciledrade records,ral expert opinion to decompoaggregatedlobalshark meatrade
datafor 20122019 Based on their analysislacNeil et al. (2025)estimate the melian annual
trade of tope shark meat at 3,002(80% posterior density: 1,3&3938 mt) Theanalysis
characterizét h smodihrhounds, dogfish, tap group of shark$which includes at least 17
speciesps highly exporbriented, with approximately 78% of landingsing exported to
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Europe and AustralidNotably, unlikethe common smoothound M. mustelu} the tope shark
wascharacterizethy MacNeil et al. (2025)as having | ow fii nf becansekeyon gapo
fishing nations, such as New Zealahaverelatively stronggovernance anspeciesspecific

reporting practices

Sharksin general haveeencharacterized as being particularlyinerable tooverutilization as a
consequencef beingslow-growing, tematuringspecies withow productivity (Bonfil 1994;

Prince 200h Subsequent work has shown that, while this characterization is generally correct,
there is also considerable variat@mongchondrichthyang terms ofindividuals peci e s 0
vulnerability to overutilization (Smitkt al. 1998;Au et al. 200§. Smithet al.(1998) developed
amethod to rate the relative ability of 26 shark speciestioundirom exploitation( ir e b o u n d
potential 0) under natur al a ntieeintansicrateofe d f i s hi ng
population increaseavhich was estimated usimage at maturity, maximum age, and average
fecundity.Results of this analysshowed that while there &wide range of rebound potentials
amongspecies, tope sharks had a faldw rebound potential, similar to other lateturing,

medium to largesized sharks (Smitét al 1998) Othercharacteristics of tope sharlstich as

their aggregating behavior anibre coastal distribution, likely serve to increasérthe

vulnerability to overfishing.

Given theavailable information regardintystorical overfishing in several regigr®ntinued

fishing and bycatch hr oughout t laedthslgvermdudidtyandindtedgebound
potentialof the specigswe conclude that fishingosesa significanthreat to tope sharks and

cont i but es t extinttibnerisksHwever, tkemaynitudeof this threat anthelevel of
extinction risk itposesvary considerablyby region In the regiorspecific sections below, we
discuss the relevant fisheries and fishing practices thatdwaweredhistorically andcontinue

today and assess the extent to which overutilization has or may currently be posing a threat to
each regnal population.

4.3.1Fishing in theNE Atlantic

Tope sharks, which range fraceland, Scotlandnd southern Norwagouthwardo the coast of
Northwest Africa andnto the Mediterranean Seare consideredy theWGEFto bea single
stock which isconsistent withravailable tagging and genetic dasidvens 1990Fhorburn 2015;
ICES 20235seeSection 2.§. Thereareno directeccommerciafisheries for tope sirks in this
region and unlike the history of tope shark fishimgother parts of the wor]Jdopesharkhave
primarily been taken ithe NE Atlanticas bycatch (Walker 1999)ope sharks are taken as
bycatch in both elagic and demersal fisheries ustrawl, gillnet, and longline gea (ICES
2009,2023.

4.3.1.1Commercial Fishing NE Atlantic

Accurate historical landings data are genetaltking for this regiobbecause many countries
aggregatshark landings into generic categoriegy( , Adogfi sandduoto A houndo)
misidentification and misreporting (ICES 2023@)ven the uncertainty associated with

historical landings data and a lack of abundance and exploitation data, a quantitative stock
assessment for the NE Atlantic population of tope sharks is not available (ICES 2021, 2023b).
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Figure 4-5. FAO majorfishing area 2{Northeast Atlantic) and corresponding ICES fishing afeastatistical
purposes. Detailed boundaries of subareas27.8(large black square) are shown in the bottom p@eD 2023
https://www.fao.org/fishery/en/area/p7
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Within the ICES are@AO Fishing Area 27)subareas 4 and B0 (see Figure %) are

considered the more important parts of the tope shark range, in terms of both tope shark
occurrence and fishing activitBased on available data, tope sharks are now taken mainly in
subareas 7 and 8, which accounted for 53% of the reported landings in 2022. Landings from
subareas 9 and 10, where there are no specific fishing restrictions on tope shark, account for the
majority of the remaining landinge g, 47% in 2022|CES 2023a).

As there has beero directed tope shark fisherythe ICES areahe annual commercial catch
estimates (live weight equivalent of landings, discards excluded) provided by the 20 ICES
member countries reflect bycatch landed from other trawl, gilinet, and longline fisheries in the
region (ICES 2023)Although some historical specispecific landings data are availalpeor

to 2005manycountries did not reposgpeciesspecificshark landing$ICES 2022) Portugal was
the first nation to begin reporting tope shark landings in 1975 (all from the Azores region),
followed by France in 1978, the United Kingdom in 1982, and Spain in 2001. Several other
countries also began reporting tope shark landings in the A0@@sosedatacollectively
account for a very small share of the total landings in the relgi@uddition, reports of tope
shark landings from Portugal agaestionable and thougtat include an unknown proportion of
other shark species (ICES 202Cprrections were made tbeir reported landings in 2017, but
similar adjustments have not been made for othasyea

Despite the data quality issues dintitations,the available data indicatikat morerecent tope
sharkcatchwithin FAO Fishing Area 27 isonsiderably lower than levels in the late 1970s and
1980s(Figure 46; ICES 2023). Based on the reportehta, landingsn 1979reached
approximately 2,33t and surpassed 1,000 mt in 1982, 1983, and 1d8Beseet al (2014)
reviewed ICES data specifically for the English Channel (subadcdeand 763 an area heavily
fished by both th&K and France, which at that time accounted for 98% of total landings (all
species)they reportec substantial decline in tope shark landings since the 18804s

specific subareéFigure 47). That overutilization of tope was occurring in this subarea is also
supported by the findings of Quesbal (2013), who reported a substantial decline in the
number of tope sharks caugigrhour of fishingper decade in the French waters of the English
Channel between the decades of 22670 andl981-199Q Although the data are incomplete,
reportedandings of tope sharKer all NE Atlantic fishing areaBave remained belo®00 mt
since 2010 (ICES 202Figure 46).

In 2013, when tope shark landings within ICES subareH3, 12, and 14 were estimated to total
483 mt, ICES had advised that tope shark catch be reduced by 20% (ICES 2021). This advice
remained in place through 2015, after which ICES advised that a poe@ay approach with
associated catch limits be adopted. For 20@P3, ICES advised that total landings should not
exceed 301 mt per year; and for the years 201227, ICES advised that total landings not

exceed 241 mt per year (ICES 2023b). Althoughklctdata are not yet publicly available for

2023, available data for 202922 indicate that landings of tope shark have consistently
exceeded the advised targets, often by a substantial amount (see Figamed 47). According

to ICES and FAO data, reiee to estimated catch in 2013, the previously advised 20% reduction
in catch was also not achieved. We note that relative to landings in 2013, an approximately 20%
decline in landings did occur in 2020; however, thigedr decline is presumed to be thsult of
substantial declines in fishing effort due to the worldwide CO¥@pandemic (ICES 2021).
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Figure 4-6. Reported commercial catch of tope sharks in FAO Fishing Area 27 (estimated as the live weight
equivalent of landings, excluding discards) from 1975 to 2022 for the six highest reporting countries. Seven
countries not displayed here (Belgium, Germanyahd| Jersey, Lithuania, Norway, and Sweden) reported less

than 10 mt of tope shark catch in total throughout this time period. No catch was reported before 1975. Data prior to
2005 are considered by ICES to be incomplete, as several nations did nospep@specific tope shark landings

in earlier years. (Source: ICES 2@3ables10.1 and 10.8
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Figure 4-7. Annual landings of tope shark (live weighit) captured within the English Chanr{slbareas 7d and
7e). Values do not include discards. Spegapscific data prior to 1978 are not availaliource:Molfeseet al
2019.

Highest capture volumes/er the past 10 yeansive beemeported by France, typically followed

by Spain and then Portug#&igure 48). During 20182021, France accounted for about 78% of
thereportedandings, and in 2022, accounted for abbifo of thereportedandings(ICES

2023a) Tope sharkarelanded inFrench mixed fisheriesperating mainlyn the English

Channel and Celtic SeéBonfil 1994 ICES 2023aFigure 49). In the 1980stope sharks

ranked atkird mosaimporerd sommercial shark species, comprising 6% of shark

landings much of whit was used domestically or exported to Italy (Bonfil 1924 noted

earlier however, Francebds export of tope shar
contamination (Vannuccini 199%eported landings for France peaked in 1978235mt,

which is an order of magnitude greater than current landings [@C&S 2023a; see Figuress4
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and 49). Landings reported for the early 1990s, which ranged from 279 to4p8r year, are
similar t o Frlandings dai.e hadaringe20052021 )ewhith have remained

relatively consistent from year to year (see Figdr8 and 49). Landings reported by Spain

have declined since 2005, asaime of the more recent declimay beattributable to

management restrictions enacted in 2015 as well as missing data for FAO areas 34 and 37 (ICES
2023a).Landings for Portugal, which primarily capés tope sharks in waters around the Azores
(subarea 1@.2, fluctuatewithouta cleatrendduring 20052022 Eigure 48).P o r t dogvest 0 s
reportedandings occur 20192022 which may be attributablan part to the COVID19
pandemiqICES 2023a).

Around the Azores, within subarea 10.a.2, tope sharks are landed as bycatch in mainly the
swordfish Kiphias gladiu} fishery and the demersal longline fishery, and by recreational hand
and pole lines (Santed al. 2020).A review of landings dta for this subarea from 19902018

by Santost al (2020) showed a decreasing trend in annual landings of tope sharks from
1998/2000 to 2009, followed by a small increase during 207 (sed-igure 35). The

estimated standardized CPUE (kg*Hboks) fluctuags during the early 1990s but remains

fairly stable over the remainder of the time periddntoset al (2020)hypothesized that the
decreased annuals landings relative to the 1990s reflects an increased discard rate, which they
suspected was driven by low market demand, both in domestic and in international markets, as
well as management measur@scad datafor tope sharksecessary to verify this hypothesis

are not available
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Figure 4-8. Cgpture data for years 20921 for the Northeast Atlantic, Eastern CaitAtlantic, and

Mediterranean & {.e., FAO Areas27, 34, and 37Dataretrieved from FishStat database
(https://www.fao.org/fisherfgn/fishstat on May 10, 2024Capture data shown are landings, where any landings that
have undergone some processiggtted filleted, salted, dried, efcwere convertetdy FAOto establish the live

weight equivalents (nominal catches) at the time of their caplies, these data do not reflect captured, discarded
tope sharks. For ease of visualization, the incompleterendery low volmes of catclior Greece, Norway, and
Sweden are not shown.
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Figure 4-9. Tope shark landingeported by Franc®r 19781994by ICES subaredataby subaredor more
recent years were nptovided in the most recent WGEF assessn{8aiurce: ICES 2023a).

Within the MediterranearfFAO Fishing Area 3), tope sharks areken as bycatch primarilp
commercial drift ((e., surface) longlines targeting tunah(nnus spp or swordfish Kiphias
gladiug, andareoccasionallybycaughtin smaltscale fisheries, whiccommonly employ
longlines and trammel and gill ngBarpentie et al. 2021).More rarely, tope sharks have also
been reported as incidental catch in bottom otter trawlsienadlscale set net fisheries
(Carpentiei et al 2021).The number of vessels participating lire toottom trawl fishery has
declined since about the year 2000, and at least within the western Mediterranean, bottom
trawling effort has shifted from the shelf into deeper waters to target high value shellfish
(RamirezAmaroet al 2020).Fishing for tope shaskin the Mediterraneamas been prohibited
since 204 andreporting ofincidental capture of topgharksto the Regional Fisheries
Management Organization (RFMO) for the MediterraneanGeigeral Fisheries Commission
for the Mediterranean (GFCMis requiredor member countrieowever data on incidental
catch of covered sharks and rays by fishery and gearsyjipgted (GFCM 2018).

Overall, the frequency dbpe sharlbycatchin the Mediterraneaappears to be moderate to low
relative to other elasmobranchs an observational studgonducted during9981999on tuna

and swordfish longline and driftnet fisheries, bhee shark Prionace glaucawas the most
frequently bycaught elasmobranetcounting for about 71% of the total elasmobranch catch,
followed by the tope shark, at about 13%, and the shortfin mako $karkq oxyrinchug at

about 109%{Megalofonouet al. 2005). During 20002020 across all fisheriegope sharks
comprised 6.2%by number)of the reported incidental catch of elasmobranch species (~2,339
sharks) in the Mediterranean, whereas the two most commonly byedagmobranchshe
sandbar sharlQarcharhinus plumbegsnd the smoothound sharkNlustelus mustel)s
comprised 20.9% and 15.9% of ttegportedcatch, respectively (FAO 2020nh the Gulf of
GabésTunisia, the most productive zone in the courBnadd et al. (2006)reported that
although tope sharks weiler e g u | a r | iy thioopharsoéthewWediteyrranean, they were not
among the targeted sharks species nor among those considered to have economic value. Targeted
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sharksin Tunisiaduringat leasthe mid 1990sto 2004 mainly included smootiound shark
(M. musteluy blackspotted smoothound M. punctulatuy, sandbar sharkC; plumbeus)
longnose spurdodgsqualus blainvillgi, and smakspottedcatshark $cyliorhinus caniculp
(Bradd et al.2009.

Historically, althoughtope sharkwerea commercially landed speciglsereare limited

historical landings data, particularly because much offteking was artisanal, and such landings
were rarelyreportedor are otherwise difficult to fin¢Ferrettiet al 2005).Based ondndngs

data from Andalusian fishing ports alotige Mediterranean coasbpe sharks were

commercially fished itthis area as early as 1985 (Consejeria de Agricultura, Pesca, Agua y
Desarrollo RuralFigure 410). Based on thes#ata, landinggradually increasetb a maximum

of nearly 50 mt in 2011, but then sharply declined in 2BA56 and have remained below 5 mt
per year since 201This pattern appears to generally follavgimilarpatternas documented for
shark landings overdll based o-AO landings dataKishSat), landings of sharks within the
Mediterranean and Black Seas gradually increased after 1950, reached an initial peak in the
1980s before declining, and peakagairin 20162011 before starting to again declifriegure

4-11; Carpentieriet al.2021). As noted previouslygccording to the nominal catch database
maintained by ICCAT, Turkiye reported landing an average of 565 mt of tope sharks per year
from 20042009 in their shark longline fishery, with annual landings ranging from 413 mt to 668
mt (https://www.iccat.int/en/accesingdb.htratcessed on June 27, 20249wever, given the
limited date range and hidandingvolume relative to other Mediterranean nations, we question
the reliability of this dataAbsent theaccompanying fishing effort data, these landingasigs
cannot provide an indication of whetlererutilization was occurring in the Mediterranean over
the respective time periods.

Based on very limited data, landings of tope shark appear to be comparatively |6We in
Fishing Area 34, which comprises the eastern centtahfid region and extenddong the
northwest coast of Africcom theStrait of Gibraltarsouth to Gabon. Tope sharks in this region
are landed as bycatcharange of fisheries (Walket al.2020) Landing data for this area are
mainly available from three countr@&sviorocco, Portugal, and Sp@rand are only available
from 2000 onwardsThe total annual catateported from this regionever exceed$25 mtand
exhibits no clear trend&igure 412).
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Figure 4-10. Reported commercial catch of tope sharks in FAO Fishing Area 37 (estimated as the live weight
equivalent of landingexcluding discards) from 1985 to 2021. Bars display the catch that was reported to GFCM.
Landings in Spain during the period 192603 were not reported to GFCM but were available in the Spanish
national fishery database. These data do not indicatg@éudis FAO subarea where the catch was landed. The
black line displays landings reported by 14 fishing ports in the Mediterranean region of Andzdiisiashown is

an underestimatas thedatado not include landingsdm all fishing nations. (Data saes: Baez 2016; FAO,

2023b; Consejeria de Agricultura, Pesca, Agua y Desarrollo Rural, Junta de Amddincsterio de Agricultura,
Pesca y Alimentaciéon, Madrid, Spain).
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Figure 4-11. Historical trends inmeportedandings ofchondrichthyanin FAO Fishing Area 37 (Mediterranean and
Black Seas) fromi970 to 2018Discards were not reported andt all landing werereported over this time period;
thus,data should be considered an uadgresentation of total annual landinffSgure from Carpentiegt al

2020).
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Figure 4-12. Reported commercial catch of tope sharks in FAO Fishing Area 34 (estimated as the live weight
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Figure 4-13. Estimated tope shark landings from ICES subared3, 12, and 14ig., FAO area 27), and FAO

areas 34 (Eastern Central Atlantic) and 37 (Medhnean Sea) for years 20R622. Landings data for FAO areas
34 and 37, however, are incomplete as they do not include catch from all nations fishing in those areas. The decline

in landings in 2020 is attributed to reduced fishing effort due to the C&¥@Ipandemic. Data shown are
considered a minimum estimate of actual landings. (Figure from ICES 2023b).

Overall,thecommercial &ndingsof tope shark irthe NE Atlantic regiorshow asubstantial
decline since the 1980s anthaderate decline from 2005 to 2022, laypear fairly stable in
recent yeargFigure 413). Thelandings data must, howeveiso be viewed in light of the
multiple management measuestactedo reduce fisherieselated take of tope sharkser the

last 15 yearsThese include 2008 prohibition on fishing for tope in English waters (except by
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rod and line), which also banned landings and set a 45 kg daily retention limit. The European
Union (EU) followed with a series of@asures, beginning in 2009 whigcatch restrictions in

the spurdog$qualus acanthigdishery €.g, a 100 cmegalminimumlengthand a 10%

bycatch weight limit) before escalating to a broad prohibition on retainingst@ykscaught by
longlinein most NE Atlantic waters by 2015. Additionally, measures in the Mediterranean
include a 204 ban on the retention and sale giésharksand a mandate for their live release,
which was reinforced when Spain added the species to its national list of specially protected
wildlife in 2015 SeeSection4.5.2for a more detailed discussion of these regulatory
mechanisms.

While we cannot determine the extent to which these management measures are responsible for
the decline in reported landing®m 2005 to 2022it is likely thattheyplayed a significant role
Theanalysis obbserver data by Silva and Ellis (20J®@pvides some support for this

conclusion. heirreview ofobserver data for English and Welsh fishedpsratingduring 2000
20160n the continental shelf in the North and Celtic Sea ecoregions indicated that thégwopor
of tope sharks discarded by Englestd Welsh gillnet fisherigacreasedrom 11% during 2002
2007 to 67% during 2008016(Figure 414). Silva and Ellis (2019) cotmweded that the 2008

Tope Orer likely influenced this increase tope shark discardEnactment of the 200&der

also corresponds to a reduction in tope lslhemdings in the UK from an average of 65.8 mt
during20052008 to less than 25 mt in subsequent yessgeHigure 48). Declines in bpe shark
landings bySpain which averaged about 484 mt per year during ZI0EBL and about 87 mt per
year during 20122021,alsocorrespondemporallywith the 2012rohibitionon retention and

sale of tope sharks in the Mediterranaad theadditional protectionsextended by Spain in

2015 We cannot, however, account for the fact 8@he tope sharks continuedagpeain the
reportedandings for the Mediterranean following enactmer@@f2 measure prohibiting
landings in this area.é., GSAs 127; see Figure 4.0).

Nets, 2002-2007 Nets, 2008-2016
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Figure 4-14. Lengthfrequency data for netaught tope sharks (in 5 cm size classes) during-200Z versus 2008

2016 by mglish and Welsh gillnetsn the continental shelf of the Celtic and North SBasa are from the CEFAS
observer progranGray bars indicate discarded tope sharks; black bars indicate retained tope sharks. Figure taken
from Silva and Ellis (2019).
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As discussed previouslgdeSection 3., abundance trends for the NE Atlantic population of

tope sharks are not clear. It is, however, generally accepted that industrial fishing has led to
overharvest of fish stocks within this region, as evidenced by a decline in the mean trophic level
in landings for all three FAO fishing area®/( 34, and 37) over the course of decddas,

Paulyet al 1998 Pinnegalet al. 2002 Molfeseet al 2014. A specific illustration of this effect

is the substantial decline of higher trophic level spediks $harks)observedn the ICES

landings data for the English Channel ogéGyear period beginning in 1920hd a concurrent
increasan landings of lower trophic level species, with invertebrate species making up more
than 50% of the landings since the 1950s (Moletssd 2014) This general pattern is

considered indicative afnsustainable fishing practicasd does provide sonogcumstantial
evidencesuggestinghat overutiization of tope sharks has occurred in this region. While some
evidence suggesthat overutilization of tope sharks has occureed,(Queroet al 2013),

fishing effort data are too limited to assess whether overutilization is currently occurring in the
NE Atlantic regionCertainly, tope sharks are considered vulnerable to overfishing. For example,
basedontesemiquant i tative fAproductivity sustalepti bi |l
(2015) for the Celtic Searea, tope sharks were among the most vulnerable of the 21 demersal
elasmobranchs considerétbwever, thdack of robust, speciespecific fishing effort and catch

data prevents definitive determinatiomegardingthe current extent of overutilization in the NE
Atlantic tope shark population.

4.3.1.2RecreationaFishing- NE Atlantic

The ppesharkis a popularrecreationatpeciesn some parts ahe NE Atlantic, particularly in
Ireland and the UKLoughs Agency, n.d.; National Museum of Northern Ireland, ;rhdwever,
systematic and comprehensive data to assess the impact of recreational fishing are lacking
England and Scotlartthve enacted regulations that prohibit the landing of tope stankgt
recreationally on a boat (s&ection 4.5.2, and more broadly, availahileformation suggests
that catchandrelease is the standard practice am@ugeational angleithroughout the British
Isles (Loughs Agency, 2024a, n.dlJe could not find any information regarding recreational
fishing for tope sharks elsewhere in tHE Atlantic.

4.3.1.3 NE Atlantic: Synthesis and Conclusions

Overdtilization from fishing has historically been and continues to be a threat to the tope shark
population in the NE Atlantic, but its current severity is difficult to quantify due to significant,
long-standing data limitations. Thmpulation has endured this threat for seveeahdes, with
reported commercial landings from the 1970s and 1980s indicating a period of exploitation that
was substantially higher than in recent years. Today,dlopeks are primarily taken as bycatch

in a broad scope of comarctial fisheries, including trawl, gillnet, and longline operations, while
mortality from recreational fishing relatively minimal While reported landings have declined
since 2005, this trend is confounded by the implementation of various management measures
that have increased discard rates. Fishing mortality continues, and advised catch limits from
ICES have been consistently ezded for the last decade. Therefore, despite increased
regul atory attention, the c erabdiy ewlenceooh of t he
historical declines, and continued bycatch mortality indicates that overutilization remains a
persistent threat to the NE Atlantic population over the foreseeable future.
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4.3.2Fishing in So. Africa

Commercialscale fshing for tope shakin South Africabeganin the 1930s, and the species
continues to be targeted and taken as bycatch in commandiaécreationdlsheries today

(Walker 1999McCord 2005%da Silvaet al.2015. Tope sharks are currently one of theee
mostharvestedhark species in South Africaommercialfisheries DFFE 2025%. Tope sharks

are caught most frequently in tbemmercial linefisheryaccounting for 63% of tope shark
catches between 2010 and 2Q2B¢ offshore and inshore demersal trisheries(21% of

catches between 2010 and 2023), dechersal shark longline fishef¥6% of catches between
2010 and 2023)DFFE 202%. They are less frequently caught in the pelagic longline fishery, the
recreational linefishery, the beashine net fishery, the gilinet fishery, and the stpalhgic and
midwater trawl fisheries (da Silat al 2015 DFFE 2023.

In Namibia,the fishing industry consists primarily of industrial fleets, with very limited small
scale fisheries due to the scarcity of settlement along its arid coastline and difficult sea
conditions (Leeney 2024). Industrial fishingéstricted to areas beyond the 200 m isobhath

is dominated byrawl and longline fisheries targeting horse mackerels and lla&esey2024)
Sharks are commonly bycaught in these fisheries but are typically discarded, with the exception
of certain species whose livaage removed processed for liver @lg, bigeye thresher sharks

and gulper sharks) (Leeney 202AJe were not able to find specispecific information

regarding tope shark catch in NamildimAngola, fishing is aimportanteconomiadriverand a
critical source of food securityrhe fishing fleet is diverse in terms of both vessel size and

fishing gear used, and is divided into four sectors: industrial -setastrial, artisanal, and
subsistencé€Soares 2024 Bimilar to Namibia, speciespecific infomation about shark catah
Angolais limited, but it is perhaps notable that Soares (2024) did not record tope sharks among
the 22 shark and ray species observed during informal field surveys ofssaialffisheries.

In South Africa, bpe sharks were heavily targetedidg World War 1l to provide an alternative
source of liver oil while cod fisheries in the North Sea were disrupted by the war (Fregr 1992
Kroese andGauer 1998 While shark fishing began at least a decade earlier, no secbrd

catches are available prior1848 (Freer 1992Recorded landings 1948totaled 250,000

individual tope sharks (roughly estimated at 3,750 mt live weight), and a catch limit of 250,000
sharks was set to protect the fishdfyeer 1992, Walker 1999%lowever, by 1950, @mand
significantly declined even prior to the development of artificial vitamin A in 86&er 1992
DFFE2023. Later in the 1950s, demand for dried and frozen shark meat increased and the
fishery for tope sharks entered a second phase (Freer 1992). Dried meat was sent to Central
Africa and frozen meat was exported to Europe, Asia, and Australia (Freer 1992). This
expansion led to catches of about 2,000 mt in 1967 (Walker 1999). Concerns about high levels of
mercury soon made it more difficult to find a market for tope shark meat, however (Freer 1992).
Eventually the marketebouned in the 19804990s at levels of approximately 1,000 mt each

year (Walker 1999). More recently, average annual catch has decreased subgtalatsslithan

400 mtsince2011 and less than 200 mt since 2@DFFE 2023).

In the 1990s, an industrial shark longline fishery was formally developeevamdually split
into the pelagic shark longline fishery targeting blue sharioface glaucaand shortfin mako
shark (surus oxyrhinchusand the demersal shark longline fishery targetipgshark and
smoothhound sharkNlustelus mustelj¢Best 2013Winker et al.2019) The pelagic shark
longline fishery and the tuna and swordfish fishery were receathbinednto the pelagic
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longline fishery for management purpogea Silvaet al.2015) The demersal shark longline
fishery operates from the Orange River on Sou
coast DFFE 2025 . I't i s current | yire@ed fishehy, aAdfalthougra 6 s onl vy
sharks may be sporadically targeted in other fisheries, efforts are dependent on the availability of
more valuable species and seasonal aggregations (DFFE 2023). Vessels lzaia @3 %1t long

and use nylon monofilament lines set at1®® m depth with up to 2,000 baited hooks (da Silva

et al 2015).The fishery is manageda total allowable effort basig/hich wasreduced from

six to fourvesselsas of 202 (da Silvaet al.2015 Schneider 2025 Howevereven before this
changebecause thmajority of rights holders owmultiple rights in different fisheries, there

haverarely been more than fouessels operating at the same tiwénkeret al. 2019 DFFE

2023).As of October 2025, only one vessel reportduiid a permitn the demersal shark

longline fishery DFFE 2025;Schneider 2025 hanges in demand for shark meat and price

through the years have caused landings to widely vary (Wetkar2019). Landings are

recorded in logbooks and participating vessels use electronic moniggN)gystems. Average

annual reported catch of tope sharks in this fishery bet@@&® and 202 was23.5mt (Figure

4-15) (DFFE 20%).
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Figure 4-15. Tope shark total catcimnf) from the historical commeia linefishery from Gansbaai
(Line_gans SFSH), the commercial linefishery (Lin8FSH), the inshore trawl fishery (Tra8FSH), and the
demersal shark longline fisherémll_SFSH).(Source DFFE202).

The |inefishery operates along South Africabds
consists of commercial, recreational, and subsistence fishing sectors (det &ll2®15). The

commercial sector uses heakdline gear(maximum of 10 hooks per linend is the largest

fishing fleet in the country (455 vessels). Declines in higlue target species led to increased

shark catches in the 1990s, and since then, landings of sharks has been highly dependent on
availability of more highly valuedpecies (DFFE 2023). Recreational participants operate from

both shore and boat using rod and line as well as spearfishing gear. There is currently no
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monitoring of the recreational linefishery although fishers must possess a recreational angling
license (da Silvat al.2015). A small number of chondrichthyans are caught in the subsistence
fishery that is mainly shovkased (da Silvat al.2015).Overall, the commercial linefishery

takes he largest proportion a@atchesf tope sharks in South Africavith an average of386 of
catches betwee2010 and 203 (DFFE 205).

Tope sharks are bycaught in the inshore trawl fishery that taagetMerluccius capensjor
East Coast solaustroglossus pectoralig\verage annual reported catch of tope shatkeen
2010 and 202was25.2mt (DFFE 203). Vessels are less than 30 m in lengiid thefishery is
manaed on a TAGasis with no bycatch restrictions for chondrichthyd&ecause loserver
coverage is limited and species misidentificaisnommon, it idifficult to quantify the total
incidental catch of chondrichthyansthe trawl fisheriesmost of which is discarded at sea (da
Silvaet al.2015). Accordingo DFFE (2025) the most recenhaggregation of all catch data
indicates thathis sector is responsible f80% of the average annual reported cat€isharks in
South Africabetween 2010 and 2023

As discusseearlier in this documenpé stock assessment for tope sharks in South Africa was
conducted in 2019 (Winkeat al.2019;seeSection 3.3for detailed information about the

methods and data sources used in the assessAléfaur modeling scenarios used by Winker

et al (2019)indicated that fishing pressure increased dramatically in 1952 to its peak in the early
1960s (F/msy > 4). A steady decline of fishing pressure followed, until a period of relatively

low fishing pressure the late 1980s. After 1990, fishing pressure again increased and fluctuated
around this level until a more recent declifike intense fishing pressure during tl&Qs

resulted in tope shark biomass falling belomsBin the mid1960s, which had not been reversed

by the time of this assessment (Winkéal 2019).The assessment concladeith a greater

than99% probability that the stoakas overfished and subject to overfishing (Winkeal.

2019). The 2016 catch levels (329 t) were projected to result in further population declines and
possiblecommerciakextinction before 2055 (Winkest al.2019).More recentlya 2024DFFE
assessmermf the South African shark fishedyr e f er enced i n the 2025 fASt
MarineFilrer y Re s o @Ilindiateda 740q@mobabilitthat the tope shaiik not
currentlysubject to overfishingout thatthe specis remains overexploited with an 87% loss of
historical biomass since the 1920&e 2024assessmeiig not publicly available, sawe are not

ableto compare the data and methods with those of Wiekat. (2019). Notably, both the 2019

and 203 reports recommenddtat annuammortality be decreased tess tharfl00mt per year to
increase biomass to sustainable levielen at these levelspwever, Winkeet al. (2019)
cautionedhatthereboundwould be extremely slow.

4.3.2.1 So. Africa: Synthesis and Conclusions

Overall, the best scientific and commercial information indicatetreutilization in

commercial and recreational fisheries poses a significant and ongoing threat to the tope shark
population in South Africa. This threat has been active for decades, beginning with a targeted

fishery in the 1930s that collapsed angemeeging with the establishment of a demersal shark

longline fishery in the 1990s. The best available data, though limited and primarily fishery

dependent, provide some indicatiortlod seerity of thisthreat. Standardized CPUE has
declinedbyover8®si nce t he fi sher yds-poorrstook pastessments and m
have consistently, albeit with high uncertainty, concluded that the stock is severely depleted to a
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fraction of its unfished biomass. Given the prolonged history of exploitation, the magnitude of

the observed decline, and the recent implementation of a formal rebuilding plan in response to
the stockods poor condi t isignificanttoreaetmauhasinégatizetyt i on i
impacted the population over the past 30 years and is expectadtitae limiting the

p o p u | ssstatusantodhe foreseeable future.

4.3.3Fishing in the SWAtlantic

As discussed isection 2.8.3 tope sharks in thBW Atlantic are considered a single population

that seasonally migrates between southern Brazil in the winter to more southern and deeper
waters in the summer. The species has historibaliy targetednd intensely exploited in

artisanal and industrial fisheries across Brazil, Uruguay, and Argentina. Recreational fisheries
are also known to target tope sharks in the region (Bovcon 2018). Today, tope sharks continue to
be primarily incidentally caught itihe region in much lower numbers (Chiaramonte 2016).

Beginning in the 1940s, tope sharks were heavily fished in Uruguay and Argentina foilliver
during Wald War 1l (Van der Mollen 1998)Valker 1999). The demand for tope sharks was so
great that it accelerated the development of industrial fishing in Argentina (Barbini 2015). For
example annual landings dbpe sharks in Argentinacreased from 2061t in 1942 to 2000mt

in 1945 (Van der Mollen 1998Another source (Walker 1996iting de Buen 1952) indicates
thatlandings of tope shanhealed at10,303mt in 1944 and &27mt in 1945 the majority of

which waslanded in Mar del Plata, QuequBiecocheand MadryrRawson from August
throughNovember While these numbers are presumed to repregeoke weights and include
smdl quantities ofM. schmittj these are the highest recorded annual landinGs géleus
anywhere in the world (Walker 1999). After the war, when demand for shark liver oil declined,
tope sharks were targeted and sold/consumésts anl salted fibacala@) shark meat (Walker
1999), and fisheries in Uruguay and Argentina continued to expigpecies (though at lower
levels) through th&980s and 1990s (Barbini 2015).

InUruguayNi on (1999) provi ded d ad,dogfish)atthépertoflaan di n g
Paloma from 1977 to 199Fifgure 416). La Paloma is the largest fishing port in Uruguay,

accounting for 62% of the total marine catches and 37% of the artisanal fishing vessels in the
country (Vogler 2020). According to Nion (1999), targeted shark fishing in Uruguay began in the
early 1940swith artisanal longlining vessels operating out of La Paldgaaleusvas the main

species targeted, althoulyh schmittiandM. fasciatusvere also occasionally caught (Nion

1999; Domingeet al.2008). For this reason, we assume that the landings reported generically as

~

Acaz-no | ar&Qgaaleus compri se

In the early 1970s, a burgeoning export market for frézegaleusmeat spurred an influx of
industrial longliners into the fishery, as well as artisanal gillnetters originating from the port of
Punta del Diablo. This led to a significant increase in the annual landings of cazén, peaking at
approximately 3,000 mt in 197Blion 1999).Nion (1999) noted that the composition of

landings throughout the year varied based on the migratory patterns of the $psiceges

records from 1948949 and 1978976 irdicated thatn May, as females moved into the region
during gestation, approximately 90% of the catch comprised gravid fervkks then moved

into in the arearbm June to Augusat times accounting for 89% of the landings, until females
once again predominated from September to November as they moved inshore to give birth,
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accounting for approximately 80% of the total catch (Nion 1999). Notably, during the height of
the fishery from 1975 to 1979, catches peaked in-Mae and SeptembBlovember, when
females were most concentrated in the region for gestation and puppamgl@$9).

In addition to the landings data, Nion (1999) also provided a short record of CPUE for the La
Paloma longline fishery from 1972 to 1985. Similar to the landings data, longline CPUE
increased in the early 1970s to approximately 150 kg per 100 hooks imi®71976. However,
from 1976 to 1981, CPUE began to decline, and landings from the targeted shark fishery fell
precipitously Figure 416). Nion (1999)did not provide a clear explanation for this trend, but
Walker (1999) suggestithat it was likely dued a combination of dwindling shark populations
and rising fishing costs. Both landings and CPUE of the longline fishery increased again in the
early 1980s, reaching secondary peak of nearly 5@ caught in 1985, at a rate of
approximately 125 kg per 100 hooksdure 416). Landings again declined during the late

1980s until targeted shark fishing from the port of La Paloma was virtually abandoned in 1993
due to diminishing yields, likely related to a significant reduction in tope shark abun&aoire.
1994 to 1997, all reported landings®f galeusat La Paloma were reported as incidental catch,
primarily from deepwater trawlers fishing for hake, ama lesser extent from other gillnet and
longline fisheries (Nion 1999).
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Figure 4-16. Estimates of catch (in mt) of cazén and longline CPUE from the port of La Paloma, Uruguay. The
stacked bars indicate the total catch of cazén from 1977 to 1997 for each of the five main fisheries@ which
galeuswas caught. The blue line in the lower panel depicts the caz6n CPUE for the directed longline fishery out of
La Paloma from 1972 to 1985, estimated as kilograms caught per 100 hooks. (Source: Nion 1999).

Based ordataprovided by Dominget al.(2008), catches of cazén duringth990segan to
increase in other ports, such as Piriapolis, Cabo Polonio, and Punta del Este, leading to an
increase the total landings of cazén in Uruguay as a whaare 417). However,in the year
2000, landings agaifell substantially and showed no signs of rebound by the end of the study

128



Draft Report

period in 2005More recent datadm the Ro de la Plata Treatyrea which isahighly

productive fishing area spanning the maritime border between Uruguay and Argedtcze

that landings o€azonin this region have continued to decline in the years since and have nearly
ceased altogethddruguay and Argentina reportéess than 20 maf landingsannuallyin all but

one year since 201@ndUruguayreportedno landings in 2018, 2019, 2023, and 2{E#®ure 4

18). Several studies citihe severe ap in landings in 200@s indication that thepe shark

fishery throughout Uruguay had collapsed (Foweleal. 2005; Domingcet al.2008) A
corresponding spike in Uruguayan landing®/fofchmittiduring the same period from tRéo

de la Plata Treaty arésmconsistent withhis conclusion, as it suggests taaintensiveshark

fishery continuedn Uruguayeven a<s. galeudandings declined (CTMFM 2020).
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Figure 4-17. Annual landings (in mt) of cazén in Uruguay for the period from 1990 to 2005. Data were obtained
from the FisherieSector Report 1999, INAPE; Fishing Sector Report 28001, DINARA,; and Statistical Bulletin
20022005, DINARA (Source: Dominget al.2008).
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Figure 4-18. Annual landings (in mt) of cazdeported by Uruguay and Argentina in thinRe la Plata Treaty area

and its maritime fronfor the period fron2000to 2024 (Source:Comisidn Técnica Mixta del Frente Maritimo
(CTMFM), https://ctmfm.org/estadistiepesquergy.
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More recently, Silveirat al.(2018) surveyed the rate at which all chondrichthyan species are

captured in Uruguayan artisanal fisheries. The authors founGtlgatieuss caught primarily as
bycatch in gillnet fisheries but noted that i
not analyze trawl fisheries, which are Urugua
fisheries andn which G. galeushas historically been a relatively cormambycatch species (Nion
1999).Paesch and Pereyra (2024te however thattope sharksnake up about 1.2% of the

catchin smaltscale gillnet fisheries, which occasionally target the speBetsveen 201&nd

2021, Uruguayanexports of frozen cazém@inly comprised ofdpesharks)yaried between a

minimum of 7.3and24 mt annuallyaccording to Paesch and Pereyra (2024).

Similar to Uruguay, shark fishing in Argentina began in the 1930s and 1940s, initially to replace
imported salted cod and stockfish (Chiaram@tt#5 Mateo 2006). The market quickly shifted

to liver oil production in 1943, and tope sharks became a key resource in Argentine coastal
fisheries (Chiaramonte 199&ccording to Chiaramontet al. (2016), approximately 45,000 mt

of G. galeuswere landed in Argentine fisheries between 1943 and 1952, mostly between 1944
and 1949. Tope sharks were reportedly | anded
again became a major fishery target in the 1980s. In I®8%aleusaccounted for

approximately 40%f total chondrichthyan landings in Argentina and reached over 5,000 mt
landed in a single year (Chiaramoeteal.2016;Figure 419). The fishery foiG. galeus

subsequently collapsed in the 1990s, falling to an average of 1,000 mt landed per year and less
than 5% of the total chondrichthyans landed from 1997 to the end of the dataset iRig0d (
4-19). Exports of tope sharks from Argentina between 2018 and 2f&¥2ddbetween 45and59

mt (Chiaramonteet al. 2024).
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Figure 4-19. Declared landings (whole mass) of tope sharks (gray bars) and their contribution (as %) to the total
chondrichthyan landings (black line) in the ports of Argentina from 197928, Z0pe shark landingsere

recorded both as fAschool sharko and fishark nei o in Argi
terms to tope sharks, but noted that the data likely mslmdea small amount o€archarhinus brachyurygsurus

oxyrinchus andPrionace glaucgChiaramonte 1998hiaramontest al.2016). Data from 1979 to 2015 (dark grey)

arefrom Chiaramontet al 2016(Data source: Secretaria de Agricultura, Ganaderia y Résdsterio de

Agroindustrig. Data from 2016 to 2023 (light grey) veeprovided by G.E. Chiaramontenpubl).
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There is no record of a tope shark fishery for hg#iin Brazil in the 1940s and 195(0Walker
1999). Exploitation of the species here began in the 1970s in mostly otter and pair bottom trawls
(Haimovici 1998)and expanded in the 1980s as the populations of traditional target species in
the region declined (Santesal.2025) Fisheries for the species diversified to other gears
including doublerig trawls for fish and shrimp and bottom gill netghie 1980s, and later

bottom longlines in 1990s (Haimiwi 1998). Currently, the species is caught in beach trawls,
bottom gillnets, bottom longlindottom trawlsand pelagic longline gear (Fiedler et al. 2017
Santoset al.2029. Reporting standards for basic fisheries statistics have been inconsistently
implementedn Brazil, and the responsibility of maintaining a national fisheries database has
passed through several different agencies since the 1950s @frair2021; se&ection 4.4for

more information). This has led to incomplete and imprecise reporting, particularly for
elasmobranchs, which represent a relatively minor component of the national fishing sector
(Freireet al.2015).

In an effort to compile and systematize the available data for Brazilian fisheries, efagire

(2021) reconstructed a commercial landings dataset for the period2025Qsing data from

various national, state, municipal, and commercial sources. The sources for this dataset report
landings by common names, which are often broad taxonomic groomsismg several

different species and which can vary regionally in their usage. Tope shark landings, for example,
are often reported under the umbrella téoacao) which can include many different coastal

shark species (Freiet al.2015), orficacdo demersalyhich is known to also include

M. schmitti(Villwock de Miranda & Vooren 2003f-or these cases, Fregeal.(2021)

consulted local references and fisheries experts to estimate the landimgvidual species.

Based on the dataset of Fresteal.(2021), approximately 96.6% of commerdial galeus

landings between 1950 and 2015 were reported in the southern state of Rio Grande do Sul, which
likely represents the northern ext dantdingsifithit he spe«
fishery increased gradually through the 1960s and 1970s, peaked in the early 1980s, and then
declined precipitously during the 1990s and early 2000s, eventually reaching a minimum in 2006
and remaining very low in the years sinsedFigure3-12). Freireet al.(2021) did not provide

any measures of fishing effort to accompany the landings data.

Additional historical data from the port of Rio Grafddeistorically the primary landing site for
the specied indicates thaG. galeusandM. schmittiaccounted for 75% to 86% of generic cacao
catches in bottom trawl and gillnet fisheries between 1980 and($@9o<et al.2025) As

fleets increasingly retained these shatkeng the 198Qdocal landing®f cacdorosefrom

1,414 mt in 19730 a peak of 2,31t in 1986 and®,023 mt in 1989 (Santeg al.2025).
Moreover, atch rate®f tope sharks by btwm trawlersduring this periodparticularly during

the winter seasomeached approximateB00to 1,000 kg/h(Santoet al.2025) Such high catch
rates werattributed to trawlers targeting dense aggregations of the sfSaie®<t al. 2025)

Il i kel y r el atseadondl rigrdtidnéo sauierncBraeilsndhe wigseeSection
2.7.2. Following this period of intense exploitation, catcfedkdrastically throughout the 1990s
and 2000s, and the speciesiow rarely encountered in sporadic hauls (Sagttes 2025)

Beyond commercial and artisanal fisheri@sgaleuss also subject to sport and recreational

fishing in the region as well. According to Barbini (2015), tope sharks are one of four large shark
species that have been targeted by recreational fishermen in northern Argentinian coastal waters
for many yearsAdults and juvenile tope sharkse captured by sperécreational anglers
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betweerSeptember and April each year in Chubut Province, Argentina (B@tai2018).

Provincial law in Buenos Aires (Legal Provision N. 217/2007) mandates that all recreationally
caught tope sharks in the province be released, but it does not appear that similar restrictions on
recreational fishing exist itheother coastal provinces oficRNegro, Chubut, Santa Cruz, or

Tierra del Fuego, except in certain designated protected areas (Venerus and Cedrola 2017).

4.3.3.1 SW Atlantic: Synthesis and Conclusions

Overall overutilization from decades of commercial and artisanal fishing constitutes a
significantand ongoing threat to the tope shark populatiahe SW Atlantic The threat is
widespread in scope, affecting the species across its range in Brazil, Uruguay, and Argentina.
Fishing pressure has been historically high in this region, with various coastal and offshore
fisheries €.g, gillnet, trawl, longline) targeting tope sharks or catching them as bycatch. Despite
a general lack of highuality, fisheryindependent data and formal stock assessments, the
available information consistently documents the severity of this threat. Multiple independent
datasets show drastic declines in landings@RUE with the species having largely

disappeared from catches in areas where it was once abundant. THerhonigptense fishing
pressurédhas significantly depleted the population over the pagi®b@ears and iskely to
preventany significant rebound in population abundaimte the foreseeable future.

4.3.4Fishing in the NE Pacific

The NE Pacific tope shark fishery is often cited as a quintessential example of fishery collapse
following intense overutilization (Steveesal, 2000; Jenningst al, 20QL). Prior to 1936,

G. galeuswas not a major target species for commercial fishers in the region and was
predominantly landed as bycatch from demersal traditeammel net fisheries (Walk&®99).

There was a small market for edible shark meat, including of tope sharks, in southern California
fresh fish markets (Ripley, 1949; Roedetidipley, 1950). The species was also valued by
Chinese communities in California who used the fins for soup, giving rise to one of the common
names for thepecies, soupfin shark (Starke 1917; Roedel and Ripley 1950;Z0i0drt Royleet

al. 2024). Within these communities, the quality of the fins was regarded as superior to any other
species available in the region and became a delicacy that was often served at batiguets a
local restaurants (Stard®17; Royleet al.2024). A significant portion of faded catch waslso
exportedo China (Collinsl892, cited in Roylet al.2024).

From 1916 to 1936, shark landings in California were relatively stable at approximately 227 mt
per year on average (see Figurg33, the majority of which was likel. galeugWalker1999).
Beginning in 1937, the fishery rapidly expanded when it was discovered that the liver oil of adult
G. galeuscontained vitamin A at higher potency than any other natural source (Ripley, 1946). At
the time, much of the vitamin A in American markets was sourced from Norwegian cod liver oil.
During the early stages of WdrWar I, imports from northern Europe wetisrupted and the
demand for thisiewly discoveredlomestic source of vitamin A skyrocketed.

What resulted was a fishing Abonanzao as seas
exorbitant prices being offered for tope shark livers, spurred on by regional news stories hailing
the financial windfalls from 6Béll aneshehame
$25, 000 Catcho, 1942; AShark Catch Brings $3
(1946), the first commercial vessels to enter the fishery were those of the northern halibut fleet,
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followed by most other vessels that were able to modify their operations to fish with setline or

gillnet gear. One Oregon fisheamdescribed using glass beer bottles as floats for pieces of old

linen gilinets, mimicking the gear he saw on a modified halibut schaotiee Port of Seattle

(Finley 2014, Figure £0). By 1939, approximately 600 vessels were fishing for tope sharks
throughout California waters (Riplel946), and in the ensuing years, fishermen in Oregon,
Washington, and British Cahobia followved suit (Barraclough 1948; Cleaver 1951; Nakatsu

1957). In November 1943, a regional newspaper in Anacortes, Washington reported that between
200 and 250 shark fishing vessels were operat
Engaged in Shark Fishingo, 19 4a8epexpaAdéditheiri onal I
operations into the Baja California region of northwestern Mexico, quickly industrializing the

local shark fishery and establishing a market to export liveao diie United States (Feira

1958). The FWS c¢claimed in 1944 that #fAno fishe
rapidity as that for the soupfin [tope] shark

Figure 4-20. Photograph taken in June 1942 showing a large pile of tope shark carcasses aboard the halibut
schoonerTordenskjoldbased out of the Port of Seattle. (Source: Northwest Seaport Maritime Heritage Center,
2017).

During the early stages of the fishery in the United States, tope sharks were primarily fished
using bottormset longlines, athe commercial halibut fleet could quickly repurpose this.gear
However, bottorrset gillnets were found to catch tope sharks more efficigatiyby 1943

largely eplaced longlines as the preferred gear in the United SRifdey 1946; Westrheim
1950). In British Columbia, longlines remained a common fishing method throughout the
duration of the fishery due to local regtibns am gillnets (Barraclougti948).Due topractical
constraints, the use of botteset gillnets was largely limited to relatively shallow water4 %@

m) and, in the northenpartsof theD P Sdistribution, fishing was most successful during the
winter monthsifom October to December (Ripley 1946; Westrh&BB0). In southern
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California, the peak fishing season spanned the warmethm from March to July (Ripley

1946). Later, drift nets also gained popularity when it was found that tope sharks in the northern
region could also be caught during the spring and summer months near the ocean surface as far
as 100 miles from shore (Westrheim 1950).

In California, total shark landings rose sharply in 1938, reaching a high of 4,186 mt in 1939 and
averaging 3,652 mt per year from 1938 to 1941 (see Figli8).3As mentioned previously,

shark landings were not reported at the species level during thad,daut Ripley (1946)

claimed that tope sharks represented well over half of the total shark catch during this peak. By
the timethe CaliforniaDivision of Fish and Gamiead begun gathering specigsecific data in

1941, tope shark landings had staredignificantly decline from approximately 2,173 mt in

1941 to 289 mt in 1944. At the same time, the tope shark fisheries further north in Oregon,
Washington, and British Columbia were rapidly expanding, following the trend observed in
California a few yews earlier. In Oregon and Washington, landings of tope sharks peaked in
1943 at 562 mt round weight and 188 mt fiweight, respectively (Cleaver 1951; Nakatsu

1957). Data from Ripley (1946) indicate that the liver accounts for approximatdl§%®f the

total body weight for adult tope sharks, so it can be assumed that reported liver landings in
Washington in 1943 were roughly equivalent to 1;2580 mt round weight. In British

Columbia, tope shark landingsaked at 278 mt in 1944 (COSEWRD21).

The shark liver fishery also peaked in northwestern Mexico in the early 1940s; however, it is not
clear what proportion of the catch consisted of tope sharks, as shark landings in Mexico were not
reported at the species level during this time. CastillaZtral. (2008) reported that the total

landed weight of shark livers reached 1,087 mt in 1942, but anecdotal accounts of the fishery
suggest that the majority of the catch likely did not consi&.afaleus In describing the species

that were generalltargeted in the Mexican shark liver fishery, Ferreira (1958) highlighted
hammerhead sharks as having the richest vitamin potency, while also mentioning blacktips,
Ailgambiue od u(s ky s h airekbsy sharké),amdgtharst bmtdot {ope sharks. It is

also notable that Ferreira (1958) distinguished the liver oil contents extracted from sharks in

Mexi co as fAquite different from those of soup
boat sagioniexgl|lt hat that #Athe colors, textures ar
strange t o t he Tdkennogetherths mbrmdiisuggesthat tope sharks

were not a significant component of the shark livers landed in Mexico dursngetiod.

As in California, the liver oil fisheries in Oregon, Washington, Canada, and Mexico declined
precipitously in subsequent years, and by the early 1950s, the directed fishery for tope sharks in
the NE Pacific had largely ended. Advances in the industrighegis of vitamin A had

significantly eroded the market demand for shark liverdmitombination with diminishing

fishing yields and the repening of imports from northern Europlee availability of synthetic

vitamin A caused manfishermento abandorthe fishery, while those who remained largely
transitioned to targeting spiny dogfisbqualussuckley)j despite considerably lower vitamin A
potency in the speci es 6 hibwagespecialy apparerEilVS, Augus
Washington, where dogfish landingdglualidaespp.) rose to an annual average of 1,112 mt
between 1950 and 1959, while tope shark landings fell to 0.3 mt in 1952 and averaged only 4.9
mt per year through the end of the decade. Since 1960, tope shark landings in Oregon and
Washingbn have averaged 1.2 and 0.6 mt per year, respecfiigiyre 421).
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