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Executive Summary 
This report was produced in response to a petition received on February 15, 2022, from the 

Center for Biological Diversity and Defend Them All Foundation, requesting that the tope shark, 

Galeorhinus galeus, or any distinct population segments (DPSs) thereof, be listed as a threatened 

or endangered species under the Endangered Species Act (ESA). On April 28, 2022, the National 

Marine Fisheries Service (NMFS) published a notice in the Federal Register announcing that the 

petition presented substantial scientific or commercial information indicating that the petitioned 

action may be warranted (87 FR 25209). That notice also requested relevant information on this 

species from the public and indicated that NMFS was initiating a status review of this species. 

That status review is documented in this report. This draft report summarizes the best available 

data on tope sharks and presents an evaluation of the status and extinction risk of its component 

distinct population segments.   

 

The tope shark is a medium-sized, semi-pelagic migratory shark that occurs in shallow coastal 

areas, continental shelf and slope waters, and oceanic waters. The tope shark occurs in most 

oceans but has a discontinuous range that includes parts of the North and South Atlantic, North 

and South Pacific, Indian Ocean, and Mediterranean Sea. It is a long-lived, late-maturing, and 

slow-growing species with relatively low productivity. Based on available genetic and tagging 

data, this species is considered to consist of at least six regional populations. We determined that 

these six regional populations qualify as DPSs pursuant to the joint NMFS-U.S. Fish and 

Wildlife Service (FWS) policy on the recognition of vertebrate DPSs under the ESA (ñDPS 

Policy,ò 61 FR 4722, February 7, 1996). The six DPSs are identified as follows:  

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 measures. Substantial declines in 

abundance have been detected or reported for most populations, mainly as a result of directed 

and incidental harvest in commercial fisheries. Regulatory measures to manage commercial 

fisheries have gradually increased in most regions, resulting in stable or potentially even 

increasing population trends for some DPSs; however, two DPSs facing both ongoing harvest 

and inadequate regulatory mechanisms are expected to continue to declineðthe So. Africa DPS 

and the SW Atlantic DPS. Based largely on information indicating ongoing overutilization, 

inadequate management, reduced abundances, and a low population growth rate, we concluded 

that both the So. Africa and SW Atlantic DPSs are at moderate risk of extinction throughout all 

of their ranges. Three DPSs, which 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 their ranges ï the 

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 threats or demographic risk factors such that 

it is at risk of extinction, we concluded it is currently at low risk. We did not find any significant 

portions of the range for any DPS that would warrant a different risk of extinction and therefore 

concluded that the extinction 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 shark (Galeorhinus galeus), prepared in response to 

a petition1 to list the species as threatened or endangered under the ESA. Under 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, NMFS published a 90-day finding that the petition presented 

substantial scientific and commercial information indicating that the petitioned action may be 

warranted, and subsequently initiated this review (87 FR 25209). The 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 global range. This information is then incorporated into 

an assessment of the speciesô extinction risk, which will be used by NMFS to inform the final 

determination as to whether listing the species or any DPSs thereof, as threatened or endangered 

is warranted. 

In evaluating a species for listing under the ESA, two key questions must be addressed: (1) is the 

entity in question a ñspeciesò as defined by the ESA, and (2) if so, is the species threatened or 

endangered? The ESA defines a ñspeciesò to include any subspecies of fish or wildlife or plants, 

and any distinct population segment of any species of vertebrate fish or wildlife which 

interbreeds when mature (16 U.S.C. 1532(16)). An ñendangered speciesò is defined as any 

species which is in danger of extinction throughout all or a significant portion of its range (16 

U.S.C. 1532(6)). A ñthreatened speciesò is defined as any species which is likely to become an 

endangered species within the foreseeable future throughout all or a significant 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 in section 4(a)(1) of the ESA (16 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 factors affecting its continued existence. 

This status review report synthesizes the best available scientific and commercial information on 

the tope shark and presents a thorough analysis of its extinction risk. It does not represent a 

decision by NMFS regarding whether the species should be listed as threatened or endangered 

under the ESA. That determination will be made by NMFS after a review of this document, any 

existing or planned conservation efforts to protect the species, and any other relevant 

information. The results of this determination will be posted on the NMFS website and 

announced in the Federal Register. 

 
1 Center for Biological Diversity and Defend Them All Foundation to U.S. Secretary of Commerce, Acting through 

the National Oceanic and Atmospheric Administration and the National Marine Fisheries Service, February 15, 

2022, ñPetition to List the Tope Shark (Galeorhinus galeus) As Endangered or Threatened Under the Endangered 

Species Actò. 



  Draft Report  

20 

 

2.0  Species Description 

2.1 Taxonomy 

The tope shark, Galeorhinus galeus (Linnaeus 1758), is a member of class Chondrichthyes, 

subclass Elasmobranchii (sharks and rays), order Carcharhiniformes (ground sharks), and family 

Triakidae (houndsharks) (ITIS and FishBase, accessed June 13, 2022). Once thought to each be 

distinct species, other nominal species, including G. australis (Macleay 1881), Galeus canis 

(Bonaparte 1841), G. chilensis (Pérez Canto 1886), G. communis (Owen 1853), G. cyrano 

(Whitley 1930), G. linnei (Malm 1877), G. molinae (Philippi 1887), G. nilssoni (Bonaparte 

1846), G. vitaminicus (de Buen 1950), G. vulgaris (Fleming 1828), G. zyopterus (Jordan and 

Gilbert 1883), are now considered synonyms of G. galeus (Compagno 1984; Fricke et al. 2022). 

Available genetic data for G. galeus provide evidence of strong population structuring by major 

geographic regions, but there is currently no evidence supporting the identification of any 

subspecies (Chabot and Allen 2009, Chabot 2015, Chiaramonte et al. 2016, Bester-van der 

Merwe et al. 2017).  

Other common names for this species have origins in the speciesô appearance, behavior, or 

common uses. It is often called soupfin shark in the United States and South Africa (also 

óvaalhaaiô in South Africa), school shark or snapper shark in Australia and New Zealand, ócaz·nô 

(dogfish), ótibur·n vitam²nicoô (vitamin shark), or ótibur·n trompa de cristalô (glass-snouted 

shark) in Argentina and Uruguay, ótiburón aceitosoô (oily shark) or ósulfinô in Mexico, ó­«cao-

bico-de-cristalô (glass-snouted shark) in Brazil, ótolloô in Peru and Chile, and órequin-h©ô in 

French-speaking countries of the Northeast (NE) Atlantic (Walker 1999; Chiaramonte et al. 

2016; Walker et al. 2020).   

2.2 Physical Characteristics 

Galeorhinus galeus is a medium-sized shark, generally reaching lengths of about 183 cm 

(6 feet). Maximum reported lengths vary by region, and range from a maximum total length (TL) 

of 155 cm for the southwestern (SW) Atlantic (Peres and Vooren 1991) to 200 cm TL in the 

Mediterranean Sea (Tunisian coast; Capapé and Mellinger 1988). The body is slender and gray 

or grayish brown dorsally and whitish ventrally, and young have black markings on their fins 

(Olsen 1984; Compagno et al. 1989). The snout is long and pointed, with a wide, crescent-

shaped mouth. The small, triangular shaped teeth are serrated on the outer edges (Olsen 1984; 

Compagno et al. 1989). The large and horizontally oval eyes are positioned low on the sides of 

the head and have a nictitating membrane (external in juveniles and internal in adults and 

subadults), and the nostrils are positioned closer to the mouth and upper lip than to the tip of the 

snout (Compagno 1984; Olsen 1984). The second dorsal and anal fins are of roughly the same 

height and located opposite of each other, just anterior to the caudal peduncle (Figure 2-1; Ripley 

1946; Olsen 1984). The caudal fin is fairly short, notched, and with a well-developed lower lobe 

that gives it somewhat of a double-tailed appearance (Olsen 1984).  
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Figure 2-1. Illustration of G. galeus. 

2.3 Age, Growth, and Population Parameters 

The tope shark is a relatively long-lived species, capable of reaching a maximum age of at least 

55 years (Coutin 1992; Walker et al. 2020). Accurate and reliable age and growth estimates are 

challenging to obtain for cartilaginous species like sharks, in part, because they lack the calcified 

structures (e.g., scales and otoliths) conventionally used for aging teleosts (bony fishes). Age and 

growth estimates for sharks are often produced by counting growth bands in other calcified 

structures, such as vertebrae and spinesða technique with varying reliability across shark 

species (Cailliet and Goldman 2004; Cailliet 2015). For tope sharks, this technique is considered 

reliable for small and medium-sized individuals but is likely to underestimate the age of older, 

larger individuals (i.e., Ó 140 cm TL or Ó ~11 years old; Moulton et al. 1992; Walker et al. 2001; 

Harry 2018). Studies relying on counts of vertebral bands have produced maximum age 

estimates on the order of 33 years for tope sharks off the coast of South Africa (Freer 1992; 

McCord 2005) and 41 years for tope sharks off the coast of Brazil (Ferreira and Vooren 1991). 

Substantially lower maximum ages of 20 years and 25 years were estimated using this 

methodology for tope sharks off Australia and New Zealand; however, in both cases, the 

researchers indicated that these estimates were not reliable due to either the lack of larger sharks 

in the sample (Francis and Mulligan 1998) or poor resolution of vertebral bands in sharks Ó 130 

cm TL (Moulton et al. 1992). Thomson et al. (2020) counted a maximum of 26 vertebral bands 

in a sample of 3,035 tope sharks collected in Australia. Relying on an assumption of 1 ring per 

year up to age 11 and 0.36 rings per year thereafter (Walker et al. 2001), the authors estimated 

that the maximum age in the sample was likely greater than 50 years. 

Maximum age for tope sharks has also been estimated based on time at liberty and differences in 

length measurements collected during mark-recapture studies, which appears to be a more 

reliable method for this species (Harry 2018). Using tag-recapture growth data, maximum age 

estimates range from 46-59 years for females (n = 37) and 43-55 years for males (n = 16) in the 

NE Atlantic (Dureuil and Worm 2015). Recaptures of tope sharks tagged off southern Australia 

during 1947-1952 through an extensive tagging program (Olsen 1953, 1954) suggest a maximum 

age of about 55 years. Specifically, a male, estimated to be 12 years old at the time it was tagged 

and released, was recaptured 41 years and 9 months later (Coutin 1992). During its time at 

liberty, this male grew a total of 17 cm in length. Two other tope sharks (age unreported) were 

recaptured after 35.4 and 36.6 years at liberty (Coutin 1992). Walker (1999) stated that tag 
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returns for ña numberò of these sharks tagged about 40 years prior suggest that tope sharks may 

have maximum lifespans approaching 60 years.  

The overall growth rate of tope sharks is fairly slow and appears to be generally faster for males 

than females, based on estimates of von Bertalanffyôs growth rate coefficient, K (Table 2-1; see 

also Cortes 2000). Individuals exhibit relatively rapid growth during the first several years, 

followed by steady growth up to age 7-11 years, slowed growth as they approach or reach 

maturity, and then an eventual plateau (Grant et al. 1979; Moulton et al. 1992; Francis and 

Mulligan 1998; Fitzmaurice et al. 2003; McCord 2005). Using length-frequency data for 

juveniles, and tag-recapture data for older adults in Australia, Olsen (1954), estimated an annual 

growth rate of 13 cm/year for age 0+ sharks (n = 18, 45 cm modal length), declining rates for 

older age groups, and a much slowed rate of 3 cm/year for sharks over 12 years old (n = 11, 140 

cm modal length). (Modal length refers to the most frequently occurring body length in the 

sample.) These growth rates are similar to those estimated by Francis and Mulligan (1998), who 

estimated growth rates using mark-recapture data for tope sharks tagged throughout New 

Zealand between 1985 and 1997 (n = 3,950, ~60-150 cm TL at tagging). From a total of 77 

sharks recaptured after 0 to 9.6 years at liberty, 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 (Francis and Mulligan 1998). Notably, research by 

Stevens and West (1997) comparing data from 1991-1997 with a historical period of 1947-1953 

revealed that growth rates for the youngest sharks (age 0+) in Australian nursery areas increased 

significantly over the course of 40 years, from 12 mm/month (14.4 cm/year) to 17 mm/month 

(20.4 cm/year). The authors hypothesized that the change could be a density-dependent response 

to a decline in local shark population numbers, but they also note that other factors, such as 

increased water temperature, could not be ruled out. Based on data from recaptured sharks in the 

NE Atlantic, Dureil and Worm (2015) estimated annual growth rates ranging from 0.15 to 14 

cm/year for females, with a mean of 5 cm/year (n = 37), and 0.6 to 11 cm/year for males, with a 

mean of 4 cm (n = 16). The length of time at liberty averaged 2.2 years for females (range: 64 

days to 6.7 years) and 2.7 years for males (range: 70 days to 10.9 years). Similarly, a study in 

Irish waters by Fitzmaurice et al. (2003) estimated a mean annual growth rate of 8.28 cm/year 

based on tag and recapture data from a combined sample of 43 males and females. Colloca et al. 

(2019) reported growth rates of 6.8 cm/year and 7.8 cm/year for larger individuals; however, 

these rates were calculated from just two recaptured female sharks. One female, which was 

estimated (based on weight) to have been 138 cm TL at initial capture, was estimated to have 

grown 37 cm while at liberty for 5.4 years. The other female, which measured 153 cm TL at 

initial capture and which was in the early stages of pregnancy when recaptured, grew 14 cm 

during its 648 days (~1.78 years) at liberty.  

Female tope sharks have been observed and estimated to reach larger maximum lengths and 

weights compared to males (Ripley 1946; Olsen 1954; Grant 1979; Ferreira and Vooren 1991; 

Walker 2005; Table 2-1). Relative to females, male tope sharks reach maturity at smaller sizes 

and earlier ages, and attain slightly smaller maximum lengths and lower weights (Ripley 1946; 

Grant et al. 1979; Freer 1992; Lucifora et al. 2004; Capapé et al. 2005; Walker 2005; Table 2-1). 

Higher values for the von Bertalanffy growth coefficient or growth constant, K, also suggest that 

males reach their maximum lengths faster than females (Table 2-1). The tope shark is considered 

a late-maturing species, with an estimated age at maturity ranging from about 10 to 15 years in 

females, and 6 to 17 years in males (Table 2-1). 
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Several authors have noted the geographic variation in maximum size and size at maturity, with 

larger maximum sizes and larger sizes at maturity being reported for the NE Pacific, NE Atlantic 

and Mediterranean (Walker 1999; Dureuil and Worm 2015; see also Table 2-1). However, other 

factors, such as sampling design and criteria used for assessing maturity, may bias these data in 

different ways, complicating our ability to draw strong inferences regarding any regional 

differences in size at maturity, age at maturity, and other biological characteristics. Maturity, for 

instance, is somewhat ambiguous, and the criteria used for determining when maturity has been 

reached are not consistent across studies. Interestingly, the range of sizes (and ages) over which 

female tope sharks reach maturity, which has been estimated as ranging to body sizes 8% larger 

than the smallest mature female, is a smaller range compared to other houndsharks in the family 

Triakidae (Theron 2001).  

Natural mortality rate (M), which theoretically accounts for predation and all other natural 

sources of mortality, such as senescence, has been estimated to be low (M = 0.1006 year-1) for 

tope sharks of mixed age in Australia (95% confidence range: 0.08-0.12, n = 500; Grant et al. 

1979). This is equivalent to a survival rate (from natural death) of e-0.1006 = 90.43% year-1. 

Estimates of natural mortality for tope sharks in other regions are also generally low (Table 2-1). 

Not surprisingly, a much higher rate of 3.303 (° 8.968 SE) year-1 was calculated for newborn 

tope sharks in Australia, equivalent to a survival rate of 3.68% year-1 (n = 18, Xiao et al. 1999).  

The intrinsic rate of population increase (rmax), which is a function of fecundity, age of maturity, 

longevity, and natural mortality rate, is fairly low for tope shark populations. Using life history 

data available through FishBase (www.fishbase.org), life history parameter estimation software 

available through FishLife 2.0 (Thorson et al. 2017; Thorson et al. 2023), and a Leslie-matrix 

approach, Winker et al. (2019) calculated an rmax value of 0.041 (CV = 0.154) for tope sharks. 

Smith et al. (1998) developed a model that uses female age at maturity, maximum reproductive 

age, and average fecundity to calculate a productivity metric referred to as the intrinsic rebound 

potential (IRP), which essentially estimates potential population growth rate after harvest 

mortality is removed. Using biological data collected for tope sharks in southern Australia and 

under an assumption of no increase in fecundity, Smith et al. (1998) calculated an IRP of 0.033 

and a corresponding population doubling time of 21.3 years. Under an assumed 25% increase in 

fecundity (to account for increased survival of older, larger females), the IRP increased to 0.045 

with an associated doubling time of 15.4 years (Smith et al. 1998). Across the 26 shark species 

considered in their comparative analysis, these authors found a wide range of rebound rates 

among species (0.017-0.202) and concluded that IRP was highly affected by age at maturity and 

little affected by maximum age (Smith et al. 1998). The tope shark was among the species 

estimated to have a relatively low to moderate IRP (Smith et al. 1998). In a review of models for 

estimating rmax, Cortes (2016) applied five viable methods for calculating the intrinsic rate of 

population growth, including Smith et al.ôs (1998) method, to available datasets2 for two tope 

shark populations and calculated rmax values of 0.042-0.086 for tope sharks in the SW Atlantic 

and 0.047-0.169 for tope sharks in the Southwest Pacific (Table S1 in Cortes 2016). Although 

the results of this analysis indicate that estimates of rmax for a given population can vary 

substantially depending on the method applied, the calculated rmax estimates are higher for the 

 
2 Tope 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, 2022.  
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Southwest Pacific tope shark population relative to the Southwest Atlantic population regardless 

of the method used (Cortes 2016).  

Winker et al. (2019) estimated a median generation length of 23.1 years (CV = 0.066) using a 

Leslie matrix and life history parameters derived using FishLife 2.0. Similarly, the most recent 

International Union for Conservation of Nature (IUCN) Red List assessment of tope shark 

applied an estimated generation length of 26.3 years (Walker et al. 2020), while the Australian 

Fisheries Management Agency (AFMA), in their rebuilding strategy for the species, used an 

estimated generation length of 22 years (AFMA 2015). 

Table 2-1. Age and growth parameter estimates from representative studies of tope sharks in various regions. 

Sample size (n) is provided once for each reference when available except where sample size differs for a particular 

parameter. (y = year, m = male, f = female, SE = standard error, SD = standard deviation; von Bertalanffy growth 

parameters: L¤ = asymptotic total length, K = growth coefficient, t0 = time when length is zero). Lengths given as or 

assumed to be total lengths. Because methodologies differ among studies, differences in growth parameter estimates 

do not necessarily reflect regional differences in biological characteristics of the species (e.g., see Dureuil and Worm 

2015). Note also that the growth coefficient, K, can be underestimated when based on ages derived from vertebral 

ageing (Moulton et al. 1992; Harry 2018).  

Parameter Estimate Location Reference 
 

Maximum age  

(in years)  

 

 

40 y 

53+ y  

50+ y 

41 y  

33 y  

33 y*  

46-59 y (f), 43-55 y (m) 

 

 

Australia 

Australia  

Australia 

Brazil 

South Africa 

South Africa 

NE Atlantic 

 

Grant et al. 1979 

Olsen 1984  

Thomson et al. 2020 

Ferreira and Vooren 1991 

Freer 1992 

McCord 2005 

Dureuil and Worm 2015 

 

von Bertalanffy 

growth 

parameters 

 

 

L¤ = 160.0 cm (° 1.4 SD) 

K = 0.164 yī1 (° 0.007 SD) 

t0 = -1.27 y (n = 103) 

 

Females 

L¤ = 163 cm 

K = 0.075 yī1  

t0 = -3.00 y (n = 26) 

Males 

L¤ = 152 cm 

K = 0.092 yī1  

t0 = -2.69 y (n = 33) 

 

L¤ = 182.9 cm 

K = 0.124 yī1  

t0 = -1.29 y (n = 655) 

 

Females 

L¤  = 179.2 cm (° 9.5 SE) 

K = 0.086 yī1 (° 0.011 SE)  

t0 = -2.68 y (° 0.38 SE) (n = 137) 

Males 

L¤ = 142.9 cm (° 6.0 SE) 

 

Australia 

 

 

 

Brazil 

 

 

 

 

 

 

 

 

Australia 

 

 

 

New Zealand 

 

 

 

 

 

 

 

Grant et al. 1979 

 

 

 

Ferreira and Vooren 1991 

 

 

 

 

 

 

 

 

Moulton et al. 1992 

 

 

 

Francis and Mulligan 1998 
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Parameter Estimate Location Reference 
K = 0.154 yī1 (° 0.019 SE)  

t0 = -1.64 y (° 0.31 SE) (n = 127) 

 

L¤ = 156.03 cm (° 2.64 SE) 

K = 0.190 yī1 (° 0.02 SE) 

t0 = -3.03 y (° 0.35 SE) (n = 76)* 

 

Females 

L¤ = 201 cm (172-230 cm, 95% CI) 

K = 0.076 yī1 (0.059-0.089, 95% CI) 

t0 = -- **  (n = 37)  

Males 

L¤ = 177 cm (152-203 cm, 95% CI) 

K = 0.081 yī1 (0.065-0.110, 95% CI) 

t0 = -- **  (n = 16)  

 

 

 

 

South Africa 

 

 

 
NE Atlantic 

 

 

 

McCord 2005 

 

 

 
Dureuil and Worm 2015 

 

Length at first 

maturity (Lm)   

 

 

150 cm (f, n = 1,316), 135 cm (m, n = 189)  

135 cm (f, n = 174), 120 cm (m, n = 808) 

140 cm (f, n = 218), 120 cm (m, n = 248) 

118 cm (f, n = 904), 107 cm (m, n = 644) 

134 cm (f, n = 183), 128 cm (m, n = 192) 

131 cm (f, n = 74), 118 cm (m, n = 70) 

140 cm (f, n = 179), 123 cm (m, n = 345) 

 

 

California 

Australia 

Australia 

Brazil 

South Africa 

South Africa 

Algeria/Tunisia 

 

Ripley 1946 

Olsen 1954 

Walker et al. 1987 

Peres and Vooren 1991 

Freer 1992 

Theron 2001 

Capapé et al. 2005 

 

Age at first 

maturity (Am)  

or 50%  

maturity (A50) 

 

 

Am:  >10 y (f), >8 y (m) 

Am:   14 y (f), 11 y (m) 

Am:   9.9 y (f), 8.5 y (m) 

Am:   13-15 y (f), 12-17 y (m) 

A50:   --  5.92 y (m, n = 43) 

 

 

Australia 

Brazil 

South Africa 

New Zealand 

South Africa 

 

Olsen 1954 

Peres and Vooren 1991 

Freer 1992 

Francis and Mulligan 1998 

McCord 2005 

 

Adult natural 

mortality rate 

(year-1) 

 

0.123  

0.1006  

0.26  

0.08-0.11 

0.126 

0.094 

 

 

Australia  

Australia  

Australia 

Australia 

South Africa 

NE Atlantic 

 

Walker 1970Ờ 

Grant et al. 1979  

Dow 1986Ờ 

Thomson et al. 2020 

McCord 2005 

Dureuil 2013 

*  70% of this sample consisted of male tope sharks (see McCord 2005).  

**  Not provided in the study.   
Ờ As cited in Walker (1999).  

2.4 Reproduction  

Tope sharks exhibit yolk sac viviparity, meaning that eggs are fertilized and hatch internally, 

young are born alive, and nourishment of the embryo comes from the egg rather than from a 

placental connection to the mother. Gestation lasts about 12 months (Ripley 1946; Peres and 

Vooren 1991; Lucifora et al. 2004; Capapé et al. 2005); however, Theron (2001) and Walker 

(2005) suggested it may exceed 12 months. As noted by Theron (2001), gestation lengths can 
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differ among conspecific shark populations, including for example, among populations of the 

closely related gummy shark (Mustelus antarcticus).    

Evidence from multiple regions suggests that parturition generally occurs every three years. 

Some researchers have suggested that, based on observed timing of mating, ovulation, and 

vitellogenesis (i.e., yolk formation in the oocytes), the female reproductive cycle is annual 

(Capapé and Mellinger 1988); other researchers have found that similar indicators suggest that 

the female reproductive cycle is biennial (Olsen 1984; Capapé et al. 2005). However, 

subsequent, additional data from multiple locations across the range, including Argentina, Brazil, 

southern Australia, South Africa, and California, provide evidence of a triennial (3-year) female 

reproductive cycle (Peres and Vooren 1991; Theron 2001; Lucifora et al. 2004; Walker 2005; 

Nosal et al. 2021). For instance, based on largest follicle diameter and uterine condition for 160 

female tope sharks sampled in areas off the southeastern coast of Australia, Walker (2005) 

reported that for most mature females, the ovarian cycle (the period from completion of one 

ovulation to completion of the next) is 3 years long. Observations off the coast of southern Brazil 

of three distinct, co-occurring categories of mature females, as characterized by measurements of 

embryos and ovarian follicles and histological smears of the nidamental gland (internal organ 

involved with the secretion of eggs), also indicate that the reproductive cycle lasts 3 years (Peres 

and Vooren 1991). Similar observations of three, distinct, co-occurring, reproductive phases of 

mature females off the coast of Argentina by Lucifora et al. (2004) and Chiaramonte (2015) add 

further evidence of a triennial female reproductive cycle.  

Although not a direct indicator of reproductive state, the results of a telemetry study conducted 

between 2013 and 2020 off the U.S. West coast revealed female migration patterns consistent 

with a 3-year reproductive cycle, as well as a high degree of site fidelity to a known summer, 

female aggregation area off southern California (Nosal et al. 2021). In this study, adult females 

were captured annually for 5 years off La Jolla, California, implanted with acoustic transmitters, 

and tracked over a period of 7 years (n = 34 females). The majority of the tagged females 

detected over subsequent years (12 of 21 sharks, 57%), returned to La Jolla within 3.094 years, 

several of which having first made migrations at least as far north as Oregon and Washington. 

One individual, which was tagged in 2014, returned in 2017 and again in 2020, thus completing 

two full triennial cycles. Of the remaining sharks detected off California during subsequent 

years, four never returned to La Jolla, two returned on a roughly annual basis, one on a biennial 

basis, and two on roughly quadrennial basis (Nosal et al. 2021). These findings led Nosal et al. 

(2021) to hypothesize that there is some plasticity in the female reproductive cycle and that it 

may be driven by prey availability and energy intake, as has been hypothesized for another 

ground shark species, Carcharhinus plumbeus (sandbar shark; Baremore and Hale 2012).  

Female fecundity increases with the size of the adult female. The number of oocytes per female, 

the number of embryos per female, and the number of pups per litter are each positively 

correlated with the length of the female (Ripley 1946; Olsen 1984; Peres and Vooren 1991; 

Lucifora et al. 2004; Capapé et al. 2005; Walker 2005; Chiaramonte 2015). Litter size can range 

from 6-52 pups, with average litter size ranging from about 23-35 pups (Table 2-2). At birth, 

pups measure about 240-370 mm TL (Table 2-2), and the number of males to females within a 

litter is close to equal (Peres and Vooren 1991; Freer 1992; Walker 2005; Chiaramonte 2015). 

Size at birth may increase with the size of the mother, but it can also vary within size class of the 

adult and with intra-uterine position (Olsen 1954; Peres and Vooren 1991).  
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Males are thought to reproduce annually, and mating occurs seasonally within a local population 

(Peres and Vooren 1991; Freer 1992; Theron 2001). As with females, male tope sharksô length at 

first maturity appears to vary regionally, with maturity being reached at comparatively smaller 

sizes in regions where tope shark attain smaller maximum lengths (Walker 1999; see also 

Table 2-1).   

Little information is available regarding mating behavior, but frequent occurrence of bite marks 

on females may be an indication of some form of premating ritual (Freer 1992). Mating may 

occur well in advance of fertilization, as females are capable of storing sperm for periods of 

weeks to months (Peres and Vooren 1991; Theron 2001; Walker 2005). Based on a genetic 

parentage analysis of five tope shark ñfamiliesò (mothers and litters) collected off the North 

Island of New Zealand, Hernandez Muñoz (2013) found that two of the litters indicated evidence 

of multiple paternity (i.e., multiple sires in the same litter), perhaps as a result of this sperm 

storage capability. A more recent study by Kelly et 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 reproduction parameters in tope sharks from various regions. Lengths are reported as total 

length (TL), and sample sizes (n) are given where available for each study. Note that because methodologies 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  
(range and/or mean 

number of pups) 

 

6-52  (ὼӶ = 35, n = 60 mothers) 

17-41 (ὼӶ = 28.4, n = 33 mothers) 

4-41  (ὼӶ = 23.1, n = 140 mothers) 

8-20  (n = 53 mothers) 

  ---    (ὼӶ = 24.2, n = 174 mothers) 

8-41  (ὼӶ = 26.6, n = 11 mothers) 

 

 

California 

Australia 

Brazil 

South Africa 

Argentina 

Algeria/Tunisia 

 

Ripley 1946 

Olsen 1984 

Peres and Vooren 1991 

Freer 1992 

Lucifora et al. 2004 

Capapé et al. 2005 

 

Length at birth 
(range and/or mean 

TL) 

 

35-37 cm  

28-35 cm (ὼӶ = 31 cm, n = 941) 

      ---      (ὼӶ = 30.3 cm, n = 28)*  

      ---      (ὼӶ = 30.7 cm, n = 53) 

23.5-33 cm ὼӶ = 29.4 cm, n = 336) 

24-32 cm (n = 181) 

 

 

California 

Australia 

Brazil 

South Africa 

Argentina 

Algeria/Tunisia 

 

Ripley 1946 

Olsen 1984 

Peres and Vooren 1991 

Freer 1992 

Chiaramonte (2000) 

Capapé et al. 2005 

 

Parturition timing 

 

 

Spring/summer (Apr-Aug) 

Spring/summer (Sep-Jan)**  

Spring/summer (Nov-Dec) 

Summer/autumn (Dec-Mar) 

 

 

California 

Australia 

Brazil 

South Africa 

 

 

Ripley 1946 

Olsen 1954 

Peres and Vooren 1991 

Freer 1992, Theron 2001 

*  Measurements are from one litter. 

**  The vast majority of parturition likely occurs from Nov-Dec based on the number of females in Tasmanian 

nursery areas (see Table 6 in Olsen 1954; see also Stevens and West 1997). 
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2.5 Diet  

Tope sharks feed on a wide range of demersal and pelagic fishes, as well as crustaceans, 

cephalopods, worms, and echinoderms (Compagno 1984). As with sharks generally, tope sharks 

feed at a relatively high trophic level, with various estimates ranging from 4.2 to 4.5 (Cortes 

1999; Domi et al. 2005; Botto et al. 2011; Poiesz et al. 2021; www.fishbase.org). Tope sharks 

also undergo significant ontogenetic diet shifts, with smaller sharks consuming more crustaceans 

and larger sharks consuming a greater diversity of fishes (Lucifora et al. 2006; Poiesz et al. 

2021; Priester et al. 2024). Although data are limited, tope sharks appear to be somewhat 

selective rather than strictly opportunistic foragers (Lucifora et al. 2006; Biton-Porsmoguer 

2022). 

Detailed diet information is available for multiple locations across the range, including in the 

North Atlantic off the Azores Archipelago (Gomes et al. 1998; Morato et al. 2003), in the 

eastern English Channel (Biton-Porsmoguer 2022) and Irish Sea (Ellis et al. 1996); in the NE 

Pacific off the coast of California (Ripley 1946); in the SW Atlantic off Argentina (Lucifora et 

al. 2006); in the southeastern (SE) Pacific off the coast of Peru (Gonzalez-Pestana et al. 2021); in 

the SW Pacific off the coasts of southern Australia, Tasmania, and New Zealand (Olsen 1954; 

Stevens and West 1997; Walker 1999; Dunn et al. 2003); and off the coast of South Africa (Freer 

1992). While the diet contents reported in these studies reflects the local 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 analysis for juvenile tope sharks (n = 31) captured between April 

and June 2021 in the English Channel, within 12 nautical miles (nm) of the coast of mainland 

France, indicated the most common and important prey items were teleosts (percent index of 

relative importance (%IRI) value of 99.73), particularly Atlantic mackerel (Scomber scombrus), 

pouting (Trisopterus luscus), and Atlantic herring (Clupea harengus; Biton-Porsmoguer 2022). 

European conger (Conger conger), blackspot seabream (Pagellus bogaraveo), Atlantic horse 

mackerel (Trachurus trachurus), cephalopod mollusks (0.25 %IRI), and crustaceans (0.03 %IRI) 

were also present to a lesser extent in the diet. An older study in the eastern North Atlantic 

conducted by Ellis et al. (1996), which examined stomach contents of tope shark captured during 

1981-1983 (n = 44), primarily within the Irish Sea, indicated that teleosts comprised 77.7% of 

the diet and cephalopods, the second-most important prey group, comprised 18.9% of the diet. 

Within these two groups, Atlantic mackerel (S. scombrus) and curled octopus (Eledone cirhhosa) 

had the greatest percent occurrence in the diet (Ellis et al. 1996). Farther south within the North 

Atlantic, Morato et al. (2003) investigated the diet of tope sharks (58.0 to 153.0 cm TL) caught 

by longline off the Azores in spring 1996 and 1997 (n = 184). 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 boarfish (Capros aper), which accounted for 65.0% of food by number (%N) and 

25.6% by weight (%W), and snipefish (Macroramphosus scolopax), which accounted for 11.2% 

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

analysis of tope sharks from the Azores supported this highly piscivorous diet; however, a 

dietary mixing model identified the blue jack mackerel (Trachurus picturatus) as the preferred 

prey (Torres et al. 2014). The authors suggested this may reflect a temporal shift in feeding 

habits or a capacity for adaptation to prey availability in the region. 
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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 this region (e.g., Olsen 

1954; Walker 1999). According to one study, these two groups comprise 47% and 37% of the 

diet by weight, respectively, with teleost species consisting mainly of Thyrsites atun, Trachurus 

declivis, and Monacanthidae, and cephalopods consisting mainly of Octopus spp. and 

Sepioteutltis australis (Walker 1989, cited in Walker 1999); however, Coleman and Mobley 

(1984) reported that cephalopods, primarily Octopus pallidus, represented 80% of the diet by 

weight for tope sharks sampled in this same region (n = 109). Stomach content analysis of 484 

tope sharks (28.6-140.1 cm TL) sampled off southern Tasmania during 1992-96 indicated that 

teleost fish, cephalopods, and crustaceans were equally important 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 identified, were school whiting 

(Sillago bassensis), sand flathead (Platycephalus bassensis), anchovy (Engraulis australis), cod 

(Pseudophycis bachus), and (particularly in age 0+ sharks) bridled goby (Arenigobius 

bifrenatus). Using both visual inspection and DNA barcoding, Dunn et al. (2009) examined the 

diet of tope shark captured in research trawl surveys conducted in same ocean region, 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 hoki (Macruronus novaezelandiae), which occurred in 

just over half of the stomachs (n = 23), and included over a dozen other species of benthic, 

demersal, and pelagic fishes and invertebrates, including lobster (Metanephrops challengeri), 

shrimp (Notopandalus magnoculus), octopus and squids (O. ingens and Nototodarus spp.). 

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 (n = 170) were midshipman (Porichthys), 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 conducted using tope 

sharks sampled in 2014 and 2016 in Bahía Tortugas, Baja California Sur, Mexico, indicated that 

stomach contents (n = 48) were diverse but mainly included fish (e.g., Synodus spp., prey-

specific index of relative importance (%PSIRI) value of 51.68; Sardinops sagax, 11.66 %PSIRI; 

and Scomber japonicus, 11.2 %PSIRI) and, to a lesser extent, the octopus O. bimaculatus (6.67 

%PSIRI; Taborda 2018). Additionally, stomach contents from stranded tope sharks sampled in 

Washington have consisted of black rockfish, shrimp, crab, smelt, mackerel, and other bony 

fishes (WDFW unpubl.). In the South Pacific, the most important prey for tope sharks (78-170 

TL, n = 41) captured off the coast of northern Peru during January 2015 and August 2016 was 

reported as ñunidentified teleostsò (37.1 %IRI), followed by Patagonian squid (Doryteuthis gahi, 

16 %IRI), hake (Merlucius gayi, 9 %IRI), and Octopoda spp. (8.7 %IRI, Gonzales-Pestana et al. 

2021).  

In addition to varying by region, and as noted above, the tope shark diet also varies by shark size 

or age, shifting from a more specialized diet as juveniles to a more generalist diet as adults 

(Priester et al. 2024). For instance, Freer (1992), who examined gut contents of tope shark 

(n = 375) commerically harvested off the coast of South Africa during 1987-1989, described the 

juvenile diet as being similar to that of adults but including more crustaceans, and in particular 

included twice the number soft shelled rock lobster (Jasus lalandii). Freer (1992) also noted that 

the species taken by juvenile tope sharks were smaller and more characteristic of sheltered bays. 

Lucifora et al. (2006) report a similar finding for tope sharks (n = 168) captured in Anegada Bay, 
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Argentina during October-April of 1998-2001. These authors found significant differences in the 

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

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

than juveniles (G = 13.07, 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 sharks still consumed 

smaller prey items. Sectioned or 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 diet shift should not simply be attributed to 

the sharksô ability to capture prey (Lucifora et al. 2006).  

An ontogenetic shift was also indicated in the diet study conducted by Taborda (2018) for tope 

sharks off Baja California Sur, Mexico. While stomach content analysis (n = 22 female, 26 male) 

and stable isotope analysis (n = 28 femailes, 32 males; using d13C and d15N) 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 (n = 23 adults, 37 juveniles, p = 0.01). 

This author hypothesized that the differing resource use by juveniles and adults may be 

explained by use of more coastal habitats by juveniles, increased 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 stomachs of males (occurring in 33.3% of 

stomachs, n = 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 tope sharks are not common in southern California when 

sardines are seasonally abundant. Thus, this difference could be plausibly explained by habitat 

use and seasonality, rather than any diet preferences. 

2.6 Range  

Tope sharks occur in most of the worldôs oceans but have a discontinuous range that includes 

parts of the North and South Atlantic, North and South Pacific, Indian Ocean, and Mediterranean 

Sea (Figure 2-2; Compagno 1984; Walker et al. 2020). More specifically, in the NE Atlantic 

Ocean, they range from Iceland, Faroe Islands, Norway, United Kingdom, Ireland, throughout 

the Mediterranean, southward to Cabo Verde (Cape Verde) and Senegal. Within the 

Mediterranean Sea, tope sharks are known to occur mainly in western parts of the sea, but do 

extend farther, including rare occurrences in the Adriatic Sea (Tsagarakis et al. 2021). There are 

no records of tope sharks in the Sea of Marmara or the Black Sea (Colloca et al. 2019). In the 

eastern South Atlantic and western Indian Oceans, they range from Angola to South Africa. In 

the SW Atlantic, they range from southern Brazil to Argentina. In the SW Pacific, they range 

from southern Australia to New Zealand. In the SE Pacific, they range from Ecuador to Chile, 

and in the NE Pacific, from British Columbia, Canada to southern Baja California and Gulf of 

California, Mexico. Following the advent of improved species identification and reporting for 

sharks in the Gulf of Alaska in 1997, at least one tope shark has been documented in the Gulf of 

Alaska, but their occurrence in this region is considered quite rare (King et al. 2017; Tribuzio et 

al. 2022).  
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Occurrence of tope sharks is questionable along western Africa, from roughly Gambia and 

Guinea-Bissau to the Democratic Republic of the Congo, as well as off Mozambique in 

southeastern Africa and off Laysan Island in the Northwestern Hawaiian Islands (Cadenat and 

Blanche 1981; Compagno 1984; Compagno et al. 2005; Walker et al. 2020; www.fishbase.org). 

Although observations of tope shark within intertropical western Africa are recorded in FishBase 

(www.fishbase.org), it is possible these are misidentifications, as other researchers specifically 

report observing no tope sharks in this region, and there are no reported catches of tope sharks in 

the Food and Agriculture Organization (FAO) of the United Nations (UN) fishery database for 

this region (www.fao.org/fishery/en/collection/capture). However, these researchers also note 

that tope shark could occur here at depths greater than 400 m (Cadenat and Blanche 1981; S. 

Bernard, pers. comm., October 9, 2022). 

 

Figure 2-2. Range map for the tope shark, as compiled by the IUCN Species Survival Commission, Shark Specialist 

Group in 2019 (Walker et al. 2020; www.iucnredlist.org/species/39352/2907336).  

2.7 Distribution and Movements  

Tope sharks are semi-pelagic and occur in shallow coastal areas, in continental shelf and slope 

waters, and in oceanic waters (Compagno 1984; Walker 1999; Thorburn et al. 2019; Walker et 

al. 2020; Schaber et al. 2022). Distribution patterns and movements of tope sharks are complex 

and vary with multiple factors, including size, sex, habitat, and season. These various movements 

and distribution patterns have significant implications for conservation and management and 

have been the focus of research efforts within various parts of the range.  
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2.7.1 Pups and Juveniles 

Immature tope sharks are typically found in coastal areas and in waters less than 200 m deep, 

with the smallest individuals (e.g., < 40 cm) remaining in shallower, coastal areas and larger 

juveniles having more expanded distributions (Olsen 1954; Olsen 1984; Stevens and West 1997; 

McAllister et al. 2015; Thorburn et al. 2019). Tag-recapture data from studies in both the NE 

Atlantic and SW Pacific regions indicate that the average distance that tope sharks range 

increases with size and age of the sharks (Stevens and West 1997; Brown et al. 2000; Thorburn 

et al. 2019). For instance, regardless of time at liberty, small tope sharks (< 65 cm TL, n = 35) 

tagged between 1990 and 1999 off southern Australia were recaptured within 200 km of their 

release locations, whereas 50% of larger juveniles (65-95 cm TL, n = 69) were recaptured at 

distances greater than 250 km (Brown et al. 2000). Results of several tagging studies in 

southeastern Tasmania also suggest that juvenile tope sharks tend to remain within about 200 km 

of their nursery areas until about 1 to 2 years of age (Stevens and West 1997; McAllister et al. 

2015).  

Repeated observations of neonates, immediately post-partum females, and/or late-stage pregnant 

females provide evidence that pupping occurs in shallow, coastal areas, often in protected bays 

or estuaries. The locations of specific pupping and nursery areas have been confirmed in some 

regions, including off southeastern Australia (Olsen 1954; Stevens and West 1997), southern 

California (Ripley 1946), and central Argentina (Bovcon et al. 2018); however, the locations of 

such areas have not yet been fully resolved or verified across the range (Lucifora et al. 2004; 

Stevens and West 1997; Rogers et al. 2017; McMillan et al. 2018). 

Within southeastern Australia, a number of bays and estuaries in Victoria and Tasmania have 

been identified as tope shark pupping and nursery areas, including the estuaries of Port Sorell, 

Pittwater, Georges Bay, and Great Oyster Bay in Tasmania, and Port Phillip Bay and Western 

Port Bay in Victoria (Olsen 1954, 1984; Steven and West 1997; Xiao et al. 1999). During 1947-

1952, large numbers of small tope shark could be captured in Pittwater and the Geelong Arm of 

Port Phillip Bay, but resampling of these areas decades later indicated significant declines of 

tope shark pups and juveniles (Steven and West 1997; Walker 1998). During their resampling 

efforts in the 1990s, Stevens and West (1997) did not catch any tope shark pups in Georges Bay, 

Tamar River, Ralphs Bay, Coles Bay, or the DôEntrecasteaux Channelðlocations where Olsen 

(1954, 1984) had previously captured pups. By 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) estimated that the known pupping areas in southeastern 

Australia account for less than 10% of pup production needed to sustain the Australian tope 

shark stock, suggesting that other pupping areas exist. Neither Olsen (1984) nor Stevens and 

West (1997) were able to identify pupping areas in South Australia or Western Australia; 

however, limited reports of neonate tope sharks, late-term pregnant females, and females in 

immediate post-partum condition in inshore areas of the Great Australian Bight (GAB) during 

the summer pupping season provide tentative evidence of pupping in this region of Australia 

(Prince 1996; Braccini et al. 2009; Rogers et al. 2017; M. N. McMillan unpubl., cited in 

McMillan et al. 2018).  

In New Zealand, Blackwell and Francis (2010) stated that pupping areas appear to be limited to 

coastal waters between the Hauraki Gulf and Kaipara Harbor along the North Island and between 

Oamaru and Jackson Bay along the South Island (see also IUCN SSC Shark Specialist Group 
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2024a,b). However, Fisheries New Zealand (2024b) reports that the geographic locations of the 

most important pupping and nursery grounds in New Zealand are not known. 

In the NE Atlantic, observed migrations of pregnant females, locations of pregnant females, and 

locations of small juveniles (< 40 cm TL) provide evidence that pupping occurs throughout this 

region, including near mainland Portugal, the Canary Islands, and the Azores, as well as in 

shallow inshore waters of England and Wales (in the Bristol Channel and western Wales) and in 

the southern North Sea (Muñoz-Chápuli 1984; J. R. Ellis pers. comm., cited in Walker 1999; 

Thorburn et al. 2019; Schaber et al. 2022; Das et al. 2025; Edwards et al. 2025; IUCN SSC 

Shark Specialist Group 2025a,b). Additionally, various reports and recreational fishing guides 

identify several inshore areas of Ireland as pupping areas, including Lough Foyle, Strangford 

Lough, and especially Carlingford Lough and Dundalk Bay, which are known for their summer 

tope shark fishing season (IUCN SSC Shark Specialist Group 2025c; Loughs Agency n.d.; 

National Museums Northern Ireland n.d.). Neonate and young-of-year (YOY) tope sharks also 

reportedly regularly occur in the highly productive shallow shelf area of the Southern German 

Bight (IUCN SSC Shark Specialist Group 2025d). Pupping may also occur within the 

Mediterranean, but we could not find evidence in the available literature to confirm this (Capapé 

et al. 2005).  

In the SW Atlantic, pupping and nursery habitats are thought to be located in inshore waters of 

northern Argentina, and may include Bahía Blanca, Bahía de Samborombón, Bahía San Blas, 

and Golfo San Matías (G.E. Chiaramonte, pers. comm., cited in Walker 1999; Lucifora et al. 

2004). Catches of neonate tope sharks (n = 58) in Bahía Engaño in Chubut, Argentina (~43° S) 

from January to April by recreational anglers in 2007, 2009, 2011, and 2012 indicate this 

particular location in northern Patagonia serves as pupping habitat (Bovcon et al. 2018). 

Likewise, reported catch of neonates and YOY tope sharks in the Albardão region 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 Gansbaai area and juvenile tope 

sharks have been caught in various embayments, including Struisbaai, St. Helena, Walker, and 

False Bay, suggesting that these and/or nearby coastal areas may function as pupping or nursery 

grounds (Freer 1992; McCord 2005). 

In the NE Pacific, capture of pups and the prevalence of large, adult females, indicate that 

pupping and nursery areas at least historically occurred off southern California (South of Point 

Conception), including off the Santa Barbara coast (Ripley 1946). Some small juveniles were 

also captured in Tomales and San Francisco Bay, indicating that these areas also served as 

pupping habitat (Ripley 1946). Recent telemetry data, showing movements of large females from 

La Jolla to the region between San Francisco Bay to Northern Channel Islands, have been 

interpreted as supporting the earlier findings of Ripley (1946; Nosal et al. 2021). Presence of 

juveniles and adult females in spring and summer months in Baja California Sur indicates 

seasonal presence of tope sharks as well as potential gestating and pupping areas in this southern 

part of their NE Pacific range (Ramírez-Amaro et 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 last few years (since 2023), from 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. Personius, Oregon State University, pers. comm., November 

25, 2026). 

2.7.2 Adults 

Adult tope sharks occur in continental and insular shelf and slope waters, but will also use 

pelagic, open-ocean areas and have been tracked at depths up to 826 m (Ripley 1946; Olsen 

1984; Thorburn et al. 2019; Schaber et al. 2022). Movement patterns of larger and mature tope 

sharks are complex and only partially resolved in most regions, but generalized patterns of 

habitat use and seasonal movements have been described.  

Seasonal migrations of tope sharks generally conform to a pattern of movement towards the 

poles during warmer months and movement towards the equator or into deeper, offshore waters 

during colder months (de Buen 1952; Olsen 1954, 1984; Lucifora et al. 2004; Thorburn et al. 

2019). During spring and summer, pregnant females are often observed in shallow, coastal areas 

typically to give birth (de Buen 1952; Olsen 1984; Ripley 1946) For example, in the SW 

Atlantic, tope sharks are present off the coast of southern Brazil (around 30-34° S) in greatest 

abundance during austral winter (June-September), but become scarce by October-November, 

and are then absent from January to about March (Peres and Vooren 1991; Ferreira and Vooren 

1991; Klippel et al. 2016). Farther south, the seasonal peaks in abundance of tope sharks appear 

to occur from September to December in Puerto Quequén, Argentina (around 38Á32ô S, 

Chiaramonte 2015), October to December in Anegada Bay, Argentina (around 40Á30ô S, 

Lucifora et al. 2004), and between January and April in other northern Patagonian gulfs (around 

43° S; Elías et al. 2005; Trobbiani et al. 2021). After first arriving in coastal breeding or pupping 

areas in Argentina in the spring and summer months, adult females appear to spend the winter 

months in deeper shelf waters, while males and juveniles appear to remain in coastal waters off 

Argentina and Uruguay (Ferreira and Vooren 1991; Nion 1999; Lucifora et al. 2004; Cuevas et 

al. 2014). These seasonal movement patterns are thought to be driven by oceanographic 

conditions, particularly by the seasonal shift in the front between the warm, subtropical, Brazil 

Current and the cold, subantarctic Malvinas (Falkland) Current and the associated changes in 

water temperature (Klippel et al. 2016).  

Available catch and tagging data in the NE Pacific suggest somewhat similar seasonal movement 

patterns of tope sharks in this region. Although tope sharks can be found year-round in Canadian 

waters, catch-per-unit effort (CPUE) of tope sharks in commercial trawl and hook and line 

fisheries along the coast of British Columbia is substantially higher during summers (2003-2018) 

relative to any other season, and over 80% of the commercial captures in commercial trawl 

(1996-2018) and hook-and-line fisheries (2003-2018) has occurred during the months of June, 

July, and August (COSEWIC 2021). Likewise, researchers at Oregon State University using 

acoustic tags have observed general northward migration of adult 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. Personius, Oregon State University, 

pers. comm., November 25, 2026). Data for the historical commercial fishery in California 

(1941-1944), however, indicate that peak landings occurred north of Point Conception during fall 

and winter (of mostly males) and south of Point Conception during spring and summer (of 

mostly females) (Ripley 1946). More recent evidence of female distribution patterns is provided 

from a telemetry study conducted by Nosal et al. (2021) in which 34 adult female tope sharks 



  Draft Report  

35 

 

were captured off southern California (La Jolla), tagged, and tracked over a 7-year period. 

Acoustic detections of these adult females indicated that they generally remained in southern 

California through fall/winter, and then migrated northward, where most (70%) were detected off 

the central California coast for the next 2 years before subsequently returning to southern 

California, particularly in spring and summer months. Fisheries data from Mexico also indicate 

seasonal movements and segregated distributions of males and females. In the offshore artisanal 

longline fishery of Baja California, landings of large, mature tope sharks (Ó 150 cm TL), increase 

significantly during the winter months (Santana-Morales et al. 2020), with a somewhat even sex 

ratio (Santana-Morales et al. 2020; see also Cartamil et al. 2011). In contrast, catch of tope 

sharks in the nearshore artisanal gillnet fishery along the coast of southern Baja California and 

Baja California Sur increased during spring and summer months and consisted predominantly of 

adult females and juveniles (Cartamil et al. 2011; Ramírez-Amaro et al. 2013).  

In the NE Atlantic, evidence from tagging and mark-recapture studies conducted off England and 

Scotland suggest a cyclical, seasonal movement pattern that, rather than simple north-south 

movement, involves migration away from tagging sites and into deeper waters during winter and 

spring, and a return to coastal areas or areas close to their original tagging site (within ~50 km) 

during summer and fall, coincident with when mating has been observed in this region 

(Fitzmaurice et al. 2003; Thorburn et al. 2019). Most tope sharks in this region seem to remain 

within about 500 km of where they were tagged (Stevens 1990; Little 1995; Thorburn et al. 

2019), although longer distance movements were also observed for larger individuals, 

particularly for mature females, which displayed the farthest movements (up to 3,900 km; 

Thorburn et al. 2019).  

Adult male and female tope sharks are often spatially segregated. For example, in southern 

Australia, adult tope sharks are often observed in single-sex schools, except during May and 

June, which is considered part of the mating season (Olsen 1954, 1984). Aggregations of adult 

females have been observed off South Australia from about June to October and off Victoria and 

Tasmania from November to January. Aggregations of adult males have been observed off the 

west coast of Tasmania from about June to August (Olsen 1954; Walker 1999). Segregation of 

adult males and females within the California Current Ecosystem (CCE) is also evident from 

Ripleyôs (1946) review of commercial catch data from California during 1941-1944. These 

historical catch data demonstrate that adult males were concentrated off northern California, 

particularly in the fall (n = 5,724 sharks, 97.5% male), and adult females were concentrated off 

southern California, particularly in the spring and summer (n = 5,020 sharks, 97.8% female). 

Catches of males and females occurred in roughly equal proportions off central California and 

Santa Barbara; however, in the Santa Barbara region, catches of males and females varied by 

depth, with female catches concentrated in depths less than 55 m. More recently, Nosal et al. 

(2021) report aggregations of mostly mature females off La Jolla during summers (2013-2017) 

and a lack of males and juveniles. Spatial segregation and differing distributions of adult male 

and female tope sharks have also been reported for other parts of the range, including Argentina 

(Lucifora et al. 2004), South Africa (Freer 1992), Ireland (Fitzmaurice et al. 2003, Cameron et 

al. 2025), Scotland (Stevens 1990, Littl e 1995), England (Holdon and Harrod 1979), and the 

Alboran Sea (Muñoz-Chápuli 1984), indicating this is a common behavior within the species.  

Tagging studies indicate that while tope sharks can undertake long-distance migrations over 

thousands of kilometers, they also exhibit general fidelity to a region. For instance, data from 
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tagging work conducted during 1990-1999 in southern Australia, indicate that the majority of 

recaptured tope sharks (n = 541) were recaptured within 500 km from their release locations 

irrespective of their time at liberty, and about 100 of the sharks were recaptured more than 1,000 

km away from their release locations, including 10 which were recaptured in New Zealand 

(Brown et al. 2000). Medium- and large-sized females were recaptured at farther distances on 

average than males of the same size class, with the largest females (> 140 cm TL) travelling the 

greatest distances (e.g., > 3,000 km, Brown et al. 2000). Similar results from an extensive 

tagging study conducted from 1985 to 1997 in New Zealand showed that of 193 recaptured tope 

sharks (n = 93 males, 82 females, 18 unknown sex), most sharks (76%) were recaptured within 

500 km of their release site, while some made more extensive movements of 1,735-4,940 km to 

southern Australia (Hurst et al. 1999). However, in this study, most of these sharks (64%) were 

recaptured within two years of release, and data analysis showed that movement distances were 

greater for sharks that were at liberty for over 1.5 years and increased with increasing time-at-

liberty (Hurst et al. 1999). Although no statistically significant difference in distance travelled by 

sex was detected in this study, median and mean distances travelled were greater for female 

sharks versus male sharks (220 km vs. 175 km and 591 vs. 506 km, respectively). The 

subsequent report by Francis (2010), which includes an additional 120 tope shark recaptures, 

noted that differences between the sexes became apparent after more than 5 years at liberty, with 

females twice as likely to have travelled long distances (e.g., 19% of females and 8% of males 

were recaptured in Australia).  

In the NE Atlantic, various tagging efforts undertaken between 1959 and 2015, in which tope 

sharks were tagged and released off the coasts of England, Wales, Scotland, and Ireland, indicate 

that while most sharks returned to, or remained within, 500 km of where they were initially 

released, some were recaptured at locations over 2,000 km away, including off Morocco, 

Algeria, Sicily, the Canary Islands, the Azores, northern Norway, and north of Iceland, 

demonstrating the extensiveness of their movements (Holden and Horrod 1979; Stevens 1990; 

Fitzmaurice et al. 2003; Thorburn et al. 2019). Analysis of mark-recapture data for tope sharks 

around the United Kingdom indicated that mature females (n = 85) travelled greater distances 

than males of the same size class (n = 53, Thorburn et al. 2019). Although not controlled for size, 

Cameron et al. (2025) reported the similar finding that females, which had been tagged and 

recaptured over a 51-year period through an Inland Fisheries Ireland citizen science program, 

were recaptured over twice as far away as males on average (mean ± SD; 1,071 ± 981 km, 

females; 527 ± 592 km, males).   

Although tagging data indicate a general pattern of adult females migrating longer distances than 

males of the same size and region, several studies have found that some adult females travel 

similar distances as the adult males (Brown et al. 2000; Walker et al. 2000; Francis 2010; 

Thorburn et al. 2019). Some researchers have hypothesized that this pattern of ñpartial female 

migrationò reflects, at least in part, the use of local pupping areas by some females and use of 

more distant pupping areas by others (McMillan et al. 2019; Thorburn et al. 2019). Limited 

evidence of such migration relative to pupping areas is provided by a telemetry study in which 

11 late-term pregnant tope sharks were outfitted with PSATs and released off South Australia. 

Seven females, remained in the vicinity of their tagging sites throughout the pupping season, 

while three migrated southward to known nursery areas (around Bass Strait and Tasmania), and 

one migrated about 3,000 km to New Zealand (McMillan et al. 2019). In the NE Atlantic, 

although some pupping does appear to occur in coastal waters in the southern North Sea and 
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elsewhere around the United Kingdom (based on observations of tope sharks < 40 cm TL), some 

adult females tagged in this area have been subsequently recaptured off the southwest coast of 

Spain and the Canary Islands (Thorburn et al. 2019), where pregnant tope sharks are known to 

occur (Muñoz-Chápuli 1984). A female initially tagged off Ireland was also reportedly 

recaptured with unborn pups off the Azores (Fitzmaurice et al. 2003), and YOY and juvenile 

tope sharks apparently occur year-round in the Azores (D. Das et al. unpubl. data, cited in 

Priester et al. 2024). These observations are consistent with the hypothesis that some females use 

local pupping areas while some travel to more distant pupping locations. However, additional 

data are required to understand the extent to which adult females within this and other 

populations display diversity in their use of pupping areas. This remains an important area of 

research given its implications for management and conservation.  

Tope sharks exhibit several patterns of vertical movements and use epipelagic (0-200 m depths) 

as well as mesopelagic habitats (200-1,000 m depths), depending on the setting (West and 

Stevens 2001; Thorburn et al. 2019; Gonzalez-Garcia et al. 2020; Schaber et al. 2022). For 

example, a small number of female tope sharks (n = 3, 122-140 cm TL), tagged in the shallow 

waters (2- 25 m deep) of Anegada Bay in northern Patagonia (Argentina) and tracked over the 

course about 8 to 29 days in late spring (November), spent 80% of their time during the day and 

83% of their time at night within 10 m of the surface (Cuevas et al. 2014). During this short 

tracking period, these sharks also exhibited ñyo-yo diving,ò a behavior in which the sharks make 

repeated, rapid ascents and dives, possibly to search for prey (Cuevas et al. 2014). Somewhat 

contrasting with these results are telemetry data for 10 satellite-tagged female tope sharks (147-

170 cm TL) captured during the summer (January) within the central GAB and tracked over 6- to 

44-day periods. Results of this telemetry study revealed that the sharks, which remained over the 

shelf, spent the majority (72.3%) of their time between 50-m and 100-m depths, where water 

temperatures ranged from 15 to 21°C; however, they did make some excursions into warmer, 

well-mixed surface layers (Rogers et al. 2017). Notably, tracking durations in both of these 

studies were very short (due to equipment malfunction, G.E. Chiaramonte, Estación 

Hidrobiológica de Puerto Quequén, pers. comm., November 30, 2025), and the sharks were 

captured and released in different types of habitatsða less than 10 m deep, small bay (in 

Argentina) versus a 40-49 m deep, inshore region of the GAB. Data collected over a longer time 

period (average of 7.8 months) for tope sharks (n = 6 females, 3 males; 128.3-153.5 cm TL) 

outfitted with archival tags and released in either shallow water within the GAB (40-100 m) or in 

deeper water at the shelf edge (250-300 m) indicated that the sharks spent the majority of their 

time (86%) in water less than 200 m deep over the continental shelf (West and Stevens 2001). 

The data also revealed a fairly regular pattern of diel vertical migrations: during the day, the 

sharks appeared to generally remain close to the bottom, and at night, with the exception of full 

moon periods, they ascended to shallower, epipelagic waters (West and Stevens 2001). In deeper 

areas, sharks ascended at dusk and descended below the thermocline to depths of up to 600 m at 

dawn, a behavior that the authors hypothesized could be in response to prey movement (e.g., 

squid; West and Stevens 2001).  

Telemetry data for tope sharks within the NE Atlantic region also indicate a general pattern of 

diel vertical migrations, adoption of a much wider depth range when in deeper waters, and some 

variation among individuals in these behaviors. For instance, 3 tope sharks tagged off 

southwestern Scotland (with either an archival tag or PSAT) and tracked for 150-180 days 

displayed fairly regular vertical movements. Upon reaching deeper waters, 2 of the sharks (147 
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cm and 137 cm TL, males) made larger diel vertical movements, traveling from surface waters at 

night to waters as deep as 600 m during the day (Thorburn et al. 2019). The third shark (128 cm 

TL, female), however, remained in waters deeper than 500 m for several weeks, after which 

point data collection ceased (Thorburn et al. 2019). Similar results were obtained from a separate 

study in which 4 satellite-tagged tope sharks (137-160 cm TL) were released in the southeastern 

North Sea and off southwestern Scotland and tracked over periods of 168 to 253 days (Schaber et 

al. 2022). When the sharks were in oceanic waters, they generally exhibited diel vertical 

movements from epipelagic waters of mainly 0-150 m depths at night to mesopelagic waters of 

400-600 m depths or deeper during the day (Schaber et al. 2022). Hydro-acoustic analysis of 

mesopelagic habitat structure and comparison to the tope sharksô diel migrations indicate that, 

within oceanic areas, these movements are most likely related to feeding behavior of tope sharks 

(Schaber et al. 2022). When the sharks were within coastal and continental shelf waters (< 100 m 

deep), they engaged in regular vertical movements between the surface layers and waters near 

the seafloor, but there was no clear diel pattern to these movements (Schaber et al. 2022). A 

more recent telemetry study of 5 tope sharks in the Azores also found that the species primarily 

occupies the epipelagic and upper mesopelagic zones (< 300 m depths), with a vertical range of 

0-650 m (Arostegui et al. 2024). 

 

 

Figure 2-3. Mean proportion of daily time-at-depth during the day (white bars) and night (black bars) for tope 

sharks tagged around Faial Island in the Azores (n = 5). Proportions were calculated by averaging data across days 

for each shark and then by averaging across individual sharks. Figure from Arostegui et al. (2024).  

2.8 Population Structure  

Tagging and genetic data indicate that G. galeus is structured as at least six, regional populations, 

which can be characterized as follows: 1) a NE Atlantic population that extends from the North 

Sea and UK waters into the Mediterranean Sea and southward to northwest Africa; 2) a southern 

(So.) Africa population that extends from Namibia to East London, South Africa; 3) a SW 

Atlantic population that ranges from southern Brazil to Patagonia; 4) a NE Pacific population 

that ranges from British Columbia, Canada to southern Baja California, Mexico, and including 

the Gulf of California; 5) a SE Pacific population that ranges from Ecuador to Chile; and 6) a 

SW Pacific population that includes Australia and New Zealand (see Figure 2-2). No movement 
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of tope sharks among these regions has been reported, and available genetic data indicate that 

gene flow among these six regional populations is limited (Ward and Gardiner 1997, Chabot and 

Allen 2009, Chabot 2015, Hernández et al. 2015, Bester-van der Merwe et al. 2017).  

Our current understanding of tope shark population structure is based largely on several studies 

that examined population genetics of tope sharks on broad geographic scales, including most 

recently, a study by Bester-van der Merwe et al. (2017), who investigated population structure of 

tope sharks across the Southern Hemisphere. This study involved collection and analysis of 

genetic samples from five regions: Argentina, Chile, South Africa, Australia (Tasmania), and 

New Zealand (Figure 2-4). Genetic variation was assessed based on both nuclear DNA (19 

microsatellite markers, n = 185 samples) and mitochondrial DNA (mtDNA) (specifically, a 599-

base pair fragment of the NADH dehydrogenase subunit 2, or ND2 gene; n = 96 samples). 

Similarly, a pair of studies by Chabot and Allen (2009) and Chabot (2015) used both 

microsatellites (n = 11 markers) and an mtDNA marker (1,068-base pair fragment in the control 

region) to investigate the population structure of tope sharks from 5 regions: South America 

(Peru, n = 11; Argentina, n = 1), South Africa (Cape Town, n = 16), Australia (GAB, New South 

Wales, and Tasmania, n = 50), North America (Southern California, n = 26), and the United 

Kingdom (Irish and Celtic Seas, n=12). (Note: Chabot (2015) pooled their single sample from 

Argentina with the Peru samples into a collective South America population based on the 

observation of Chabot and Allen (2009) that it shared an identical mtDNA haplotype with two 

samples from Peru.) All three studies detected a high degree of genetic differentiation among the 

sampled regions (Bester-van der Merwe et al. 2017: FCT = 0.137, ʌST = 0.895, p < 0.05; Chabot 

and Allen 2009: ʌST = 0.84, p < 1 x 10-6; Chabot 2015: FCT = 0.15, p < 0.001).  

The results of pairwise comparisons between regions provide additional support for population 

structuring at a regional scale. For instance, pairwise comparisons by Bester-van der Merwe et 

al. (2017) using microsatellite data indicated significant but varying magnitudes of genetic 

differentiation between all sampled regions (FST  = 0.050 to 0.330, p < 0.05; Table 2-3), with the 

lowest observed differentiation occurring between Chile and New Zealand (FST = 0.050) and 

highest between Argentina and Australia (FST = 0.330). Similarly, pairwise comparisons by 

Chabot (2015) using microsatellite data and three different statistics (FST, GòST, and Jostôs D) 

consistently indicated significant genetic structure between all sample regions. Pairwise 

comparisons by Chabot and Allen (2009) using mtDNA also revealed significant differences 

(ʌST  = 0.34-0.90, p < 1 x 10-6) for all pairs, and, based on ʌST values, among-population 

differences accounted for 83.96% of the observed genetic variation. These researchers identified 

38 unique haplotypes, 2 of which were shared between sampling regions. One, as noted earlier, 

was shared between Argentina and Peru, and the other was shared between South Africa and 

Australia. With the exception of Australia and New Zealand, all pairwise comparisons of 

mtDNA in Bester-van der Merwe et al.ôs (2017) study also indicated significant and strong 

population structuring (ʌST = 0.151-0.934, p < 0.05), with the lowest difference between Chile 

and Argentina (ʌST = 0.151, Table 2-3). Bester-van der Merwe et al. (2017) identified 15 unique 

haplotypes, one of which was shared between Chile and Argentina and one between Australia 

and New Zealand. 
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Figure 2-4. Locations (colored points) where tope sharks were sampled for genetic studies conducted by Bester-van 

der Merwe et al. (2017), Chabot and Allen (2009) and Chabot (2015), and Hernandez et al. (2015). Sample sizes for 

each study and location are given, with mtDNA sample size listed first, then microsatellites.  
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Table 2-3. Pairwise FST values for microsatellite data (above diagonal) and pairwise ūST values for mtDNA (below 

diagonal) for sampling locations across the Southern Hemisphere (Chile (CHI), Argentina (ARG), South Africa 

(SA), Australia (AUS), and New Zealand (NZ)). Table from Bester-van der Merwe et al. 2017. 

 
*  Statistically significant at p < 0.05. 
**  Statistically significant after a false discovery rate (p Ò 0.027). 

 

The very low and non-significant measure of pairwise variation for the mtDNA marker between 

Australia and New Zealand (ʌST = -0.180) reported by Bester-van der Merwe et al. (2017) is an 

exception to the otherwise consistent findings of significant genetic differentiation between 

sampled regions and also contrasts with their microsatellite-based FST between Australia and 

New Zealand, which was quite high (FST = 0.163, p < 0.05; Bester-van der Merwe et al. 2017; 

Table 2-3; however, see also Devloo-Delva et al. (2019) and discussion below in Section 2.8.6). 

These results are partially consistent with those of an earlier study by Hernández et al. (2015), 

who also examined genetic variation between Australia and New Zealand. This earlier study 

used a different mtDNA marker (893-base pair fragment in the mitochondrial control region), 8 

microsatellite markers (versus 19), more sample locations within each country, and substantially 

more mtDNA samples (n = 243 versus n = 11) and microsatellite samples (n = 239 versus n = 29; 

Hernández et al. 2015). Not surprisingly, Hernández et al. (2015) recovered more mtDNA 

haplotypes overall (35 versus 15), and 3 common haplotypes were dominant in both the 

Australia and New Zealand samples. Similar to the results of Bester-van der Merwe et al. (2017), 

genetic differentiation between the Australia and New Zealand samples based on mtDNA was 

low and non-significant (after sequential Bonferroni correction, Ŭ = 0.0014); but in contrast to 

Bester-van der Merwe et al. (2017), the microsatellite variation was also low and non-significant 

(p > 0.05; Hernández et al. 2015). As part of their study, Hernandez et al. (2015) also sampled 

tope sharks off the coast of Santiago, Chile (n = 10 for mtDNA analyses, n = 16 for 

microsatellites). The mtDNA haplotype genealogy supported two distinct clades, a New Zealand 

and Australia (combined) clade and Chile clade, separated by five mutational steps. 

Microsatellite data corroborated this finding (p < 0.0001; Hernández et al. 2015). Population 

structure of tope sharks in Australia and New Zealand has been the focus of additional studies 

and is discussed in more detail in the subsection on the SW Pacific below (see Section 2.8.6).  

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

were all very low (0.002-0.013), with the exception of the migration rate between North and 

South America, which is higher than all others (0.257). We also note that Chabotôs (2015) 

STRUCTURE results indicated the greatest likelihood of four populations (K = 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 America was still well 

below the estimated self-recruitment rates (0.692-0.993); and, as discussed earlier, the pairwise 
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comparisons between North and South America based on mtDNA and microsatellites showed 

significant genetic differentiation (Chabot and Allen 2009; Chabot 2015).   

Overall, and notwithstanding data gaps due to under- and non-sampled parts of the range, these 

studies indicate a regionally isolated population structure, with little to no contemporary 

connectivity between tope shark populations across ocean basins. Additionally, while 

connectivity between regions along a shared continental shelf seems plausible given the ability 

of tope sharks to undertake long-distance migrations (> 4,000 km), the available data indicate 

significant divergence between regional populations in North and South America, between 

eastern and western South America, and between the NE Atlantic and southern Africa. Chabot 

(2015) and Chabot and Allen (2009) hypothesized that the isolation of tope shark populations 

along shared continental shelves may be attributable to the thermal barrier of warm equatorial 

waters; although, we note that this would not explain the apparent divergence between 

populations of eastern and western South America. Low temperature tolerance, oceanographic 

barriers, or other factors may play a role in this region, but more data would be needed to test 

this hypothesis. In general, additional sampling from under-sampled areas (e.g., South America) 

and non-sampled areas within tope sharkôs range (e.g., Canada, eastern Mediterranean, northern 

Africa) would greatly improve the current understanding of historical and current population 

structuring of this species.  

Information about finer scale population structure within each region is provided in the sections 

below. 

2.8.1 NE Atlantic 

Although the exact extent of the speciesô range in the NE Atlantic is not fully resolved, tope 

sharks are known to range from Iceland, the Faroe Islands, and Norway; throughout the Celtic 

and North Sea; south to the Bay of Biscayne, the Azores, the Canary Islands, and the 

northwestern coast of Africa; and into the Mediterranean Sea (Stevens 1990; Capapé et al. 2005; 

Thorburn 2015; Colloca et al. 2019; Thorburn et al. 2019; Schaber et al. 2022; see also 

Figure 2-5). Based on the available tagging and genetic data, tope sharks throughout the NE 

Atlantic are considered to be a single, large population. 

As discussed previously, tagging data indicate that movements of adult tope sharks in this region 

are variable; some tend to stay within a relatively small home range, while others may undertake 

long-distance migrations (Thorburn et al. 2019; Schaber et al. 2022). For instance, while most of 

the recaptured tope sharks (n = 42) tagged and released off of southwest England, Wales, and the 

Channel Islands between 1970 and 1981 were recaptured in the southern Celtic Sea, a number of 

them were recaptured elsewhere, including off the north and west coasts of Ireland (n = 4), off 

northern France (n = 4), west of Portugal (n = 1), off southern Spain (n = 1), and northwest of 

Iceland (n=1, Stevens 1990). Other tagging efforts conducted over many decades (~1959-2015) 

around the British Isles have shown a similar mix of localized movements (< 500 km) as well as 

movements to more distant locations (~1,800 km to over 3,500 km away), including the Canary 

Islands, the Azores, Norway, Portugal, Morocco, Algeria, and Sicily (Little 1995; Holden and 

Horrod 1979; Fitzmaurice et al. 2003; Colloca et al. 2019; Thorburn et al. 2019; see Figure 2-6).  
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Figure 2-5. International Council for the Exploration of the Sea (ICES) subareas (numbered polygons). Within the 

ICES areas, tope sharks are distributed in subareas 2-10, 12 and 14, but mainly occur within subareas 4 and 6-10 

(ICES 2009, 2021, 2023). The population also extends into the Mediterranean Sea (FAO Fishing Area 37) and off 

northwest Africa (FAO Fishing Area 34; not shown, but see https://www.fao.org/fishery/en/area/34/en). Areas 

outside the Mediterranean Sea shown here fall within FAO Fishing Area 27. Map downloaded from: 

www.ices.dk/data/maps/pages/default.aspx.  
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Figure 2-6. Tope shark movements in the NE Atlantic region. (A) Longer-range movements of tope sharks tagged 

and released off the coast of Wales and southern England between 1959 and 1976. Release shown with an ñxò and 

recapture points shown as a point; numbers indicate total days at liberty. Note that lines connecting release and 

recapture locations do not depict migratory routes. Figure from Holden and Horrod (1979). (B) Distribution of 

recaptured tope sharks (n = 363) that were tagged and released off the Irish coast (ƴ) and the south coast of England 

(o) during 1970-2002 by Irelandôs Central Fisheries Board. Figure from Fitzmaurice et al. (2003).    

Thorburn (2015) evaluated the genetic structure of tope sharks in the NE Atlantic using samples 

collected from sport fishers and fish markets throughout the region between 2009 and 2013. 

Genetic variation was assessed based on both mtDNA (858-base pair fragment of the mtDNA 

control region) and 8 microsatellites. Samples were collected at the following 11 locations (with 

number of mtDNA samples listed first, number of microsatellite samples listed second): Ireland 

(n = 18, n = 38), Celtic Sea (n = 8, n = 28), southern North Sea (n = 27, n = 28), Isle of Wight 

(n = 10, n = 22), Channel Islands (n = 8, n = 31), Balearic Islands (n = 4, n = 4), Algeria (n = 17, 

n = 28), SW Scotland (n = 15, n = 86), Isle of Man (n = 4, n = 12), NW England (n = 10, n = 25), 

and Azores (n = 3, n = 3). For all analyses, the samples from the Balearic Islands and Algeria 

were grouped together into a Mediterranean sample; and due to small sample size (n = 3), the 

samples from the Azores were not used for any statistical tests, but were included in the mtDNA 

haplotype network. Samples from the Isle of Man, SW Scotland, and NW England were also 

grouped for mtDNA analyses due to smaller sample sizes.  

Seventeen haplotypes were identified, and the mtDNA haplotype network indicated that that 

60.4% of the sampled tope sharks shared one major haplotype, while the remaining haplotypes 

were broadly distributed (Thorburn 2015). All pairwise mtDNA ūST values (-0.0614-0.1936) and 

pairwise microsatellite FST values (FST = -0.0079-0.0192) were low and non-significant 

(p > 0.05). Results of STRUCTURE analysis (testing k = 1-8 populations) also provided no 

evidence of population structure within the region. A factorial correspondence analysis based on 

the microsatellite data, which accounted for 37.7% of the variation among samples, showed that 

the genotypes of all sample populations overlap, suggesting admixture, but with some notable 
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deviation observed in the Mediterranean samples. Overall, Thorburnôs (2015) results provide no 

evidence of population structure within the region. Thorburn (2015) noted, however, that the 

sampling design used, coupled with the schooling behaviors and migratory ability of tope sharks 

could have masked potential differentiation due to heterogeneity within the samples. Additional 

sampling, particularly within the eastern Mediterranean, would greatly advance current 

understanding of tope shark population structure within this region.  

Thorburn (2015) also conducted comparisons of microsatellite fixation index (FST), inbreeding 

coefficient (FIS), levels of relatedness, mean assignment indices, and variance of assignment 

index between males and females from each sampling site as a means to assess sex-biased 

dispersal of tope shark within this region. All results from this analysis were non-significant, and 

thus there was no indication of sex-biased dispersal (Thorburn 2015). Thorburn (2015) noted, 

however, that due to the limited nature of the sampling in this study, these results are not likely 

to reflect actual dispersal patterns of tope sharks in this region.  

2.8.2 So. Africa  

Although there is some uncertainty regarding the exact range of this species within the So. Africa 

region, tope sharks are considered to range from southern Angola to East London, South Africa 

(Walker et al. 2020; see Figure 2-2). Freer (1992) noted that tope sharks appear to be present 

throughout the area between Walvis Bay, Namibia and Cape Agulhas, South Africa.  

Several studies have examined the population structure of tope sharks along the coast of South 

Africa and, in particular, across the transition zone between the southern Atlantic and southern 

Indian Oceans. This transition zone, located at the southern tip of Africa between Cape Point and 

Cape Agulhas, is characterized by the cold, northward-flowing Benguela Current on the west 

coast of Africa and the warm, southward-flowing Agulhas Current on the southeast coast. These 

currents are considered to play a role in limiting dispersal and gene flow for some species, 

including some sharks (Bitalo et al. 2015; Maduna et al. 2016; Soekoe 2016; Maduna et al. 

2017). In general, the results for tope sharks indicate moderate to high rates of gene flow along 

the coast of South Africa; however, the available genetic data also suggest some local-scale 

population structuring across the South Africa coast (Bitalo et al. 2015; Bester-van de Merwe et 

al. 2017; Maduna et al. 2017).  

In one study, Bitalo et al. (2015) sampled tope sharks (n = 124) at 5 locations along the coast of 

South Africa, and, based on nuclear DNA data (using 12 microsatellite markers), found no 

genetic differentiation in pairwise analyses between sample locations or between oceans 

(FST = -0.006-0.037, p Ó 0.005). Further investigation using an analysis of molecular variance 

(AMOVA ) test for all locations also showed no variation between samples from either side of 

the boundary between oceans (FCT = 0.012, p = 0.189), although it appears that only one of the 

five sampling locations (i.e., Struisbaai) was truly within the Indian Ocean and fairly near the 

boundary. A STRUCTURE analysis was used to evaluate the most likely number of genetic 

clusters and revealed no clusters but a high degree of admixture, with samples from the west side 

of the assumed ocean boundary showing a somewhat higher degree of mixing (Bitalo et al. 

2015).  

Bester van der Merwe et al. (2017) expanded upon this study by analyzing nuclear DNA using 

19 microsatellite markers (n = 124) and as well as mtDNA from tope sharks (n = 53) sampled at 
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6 locations within this region (Figure 2-7). Analysis of mtDNA (specifically, the ND2 gene) 

revealed seven haplotypes, with one in common across all six locations and shared by 87% of the 

sharks sampled; and AMOVA indicated no significant differentiation among locations 

(ūST = 0.013, p = 0.255) or between the Atlantic and Indian Ocean areas (ūST = -0.018, 

p = 0.752). Analysis of the microsatellite data (using AMOVA) indicated weak but significant 

differentiation among sample locations (FST = 0.025, p < 0.05), and no significant differentiation 

between the two ocean regions (FCT = 0.000, p = 0.273). Pairwise comparisons of FST values 

between sites also indicated shallow but significant differentiation between some sites 

(FST = 0.017-0.091, p < 0.05), with the greatest differentiation appearing to occur between the 

two Indian Ocean sites (FST = 0.091, Bester van der Merwe et al. 2017). Analysis at the level of 

individual sharks across all locations (using STRUCTURE) showed high levels of admixture 

among locations. These authors concluded that, while the pattern of differentiation in the 

microsatellites indicates some contemporary restriction of gene flow along the southeast portion 

of the coast, the results overall indicate moderate to high gene flow within this portion of the 

South Africa coastline (Bester van der Merwe et al. 2017).      

 

 

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 Bester-van der Merwe et al. (2017). Locations:  

Robben Island (RI), False Bay (FB), Kleinmond (KL), Agulhas Bank (AB), Struisbaai (SB) and Port Elizabeth (PE). 

With the exception of PE, tope shark sample locations are the same as those in Bitalo et al. (2015). Figure from 

Bester-van der Merwe et al. (2017).  

 

Population structure in this region was also explored by Maduna et al. (2017), who sampled tope 

sharks at five locations along the southern coastline of South Africa, with two locations 

considered to be within the SE Atlantic and three locations considered to be within the SW 

Indian Ocean. An AMOVA using nuclear DNA (8 microsatellites) collected from tope sharks at 

the Atlantic (n = 14 sharks) and Indian Ocean sites (n = 10 sharks) indicated no differentiation 

among sampling areas (FST = 0.033, p = 0.135), but population differentiation between the SE 

Atlantic and SW Indian Ocean samples was reported as being significantly greater than zero 

(FST = 0.034, Dest = 0.076, p-values not provided; Maduna et 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 from the SW Indian Ocean to the SE 

Atlantic Ocean (Maduna et al. 2017).   
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Based on observed seasonal 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 1992). Preliminary 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 

months, based on a sample of 6 individuals (South African Shark Conservancy unpubl. data 

2025). 

2.8.3 SW Atlantic  

Within the SW Atlantic, tope sharks range from Rio Grande do Sul, Brazil, south to Península 

San Julián in Argentine Patagonia (Peres and Vooren 1991; Menni et al. 2010; Chiaramonte 

2015). Tope sharks within this region are hypothesized to be part of a single population in which 

the sharks make seasonal movements from shelf waters off southern Brazil in colder months to 

areas southward and deeper during warmer months (Ferreira and Vooren 1991; Peres and 

Vooren 1991; Elías et al. 2004; Lucifora et al. 2004; Cuevas et al. 2014; Klippel et al. 2016; 

Trobbiani et al. 2021; see also Section 2.7.2). Although limited, the available tagging and 

genetic data are consistent with this hypothesis. First, results from two separate tagging studies 

demonstrated fairly long-distance movements of tope sharks from Golfo Nuevo, Argentina 

(~42.4°S, n = 3) to points northward with the shifting seasons (to ~40Á12ôS, ~38ºS, ~35Á18ôS), 

with one shark having travelled a minimum distance of 1,425 km in 6 months (Irigoyen et al. 

2015; Jaureguizar et al. 2018). Second, an analysis of mtDNA (404 bp sequences of the ND2 

gene) from tope sharks sampled in 2 areas along the coast of Argentinaðoff Buenos Aires (n = 

10) and in Golfo San Matías (n = 12)ðindicated no significant differences between locations 

(statistics not provided; Cuevas et al. 2016). We are not aware of any additional studies of 

population structure of tope sharks within this region.  

On a regional scale, there 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 investigated. As part of their study of tope sharks in the Southern 

Hemisphere, Bester-van der Merwe et al. (2017) assessed genetic differences between these 

regions using samples collected near Buenos Aires, Argentina in 2012 (n = 10 for both 

microsatellite and mtDNA analyses) and samples collected by Hernández et al. (2015) off the 

coast of Santiago, Chile in 2006 (n = 22 for microsatellites; n = 6 for mtDNA). Estimates of 

genetic differentiation between the two populations were quite high (ūST = 0.151, FST = 0.236; 

p < 0.05); although, it is important to note that neither estimate (microsatellite or mtDNA) was 

statistically significant after correcting for type I error (false discovery rate, p Ò 0.027), likely 

due to small sample sizes and limited statistical power. As mentioned in Section 2.8 above, 

Bester-van der Merwe et al. (2017) also constructed a phylogenetic tree of mtDNA haplotypes 

from the South American samples, alongside samples from South 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 found 

among six Argentina samples, while two Chile samples each carried distinct haplotypes (Figure 

2-8). Interestingly, and as noted previously, Chabot and Allen (2009) reported 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, these data suggest that the populations of 

tope sharks on the Pacific and Atlantic coasts of South America likely share some degree of 

historical connectivity, but contemporary gene flow appears to be limited (Bester-van der Merwe 

et al. 2017). More extensive sampling is needed to further clarify population structure of this 

region.  

 
Figure 2-8. Global haplotype genealogy of tope sharks based on a maximum likelihood tree for the ND2 gene. Area 

of the circles corresponds to haplotypes frequency. Lines indicate one mutational step each, and small, blue circles 

indicate hypothetical missing haplotypes. (CHI = Chile, ARG = Argentina, SA = South Africa, AUS = Australia, 

NZ = New Zealand). Figure from Bester-van der Merwe et al. (2017).  

2.8.4 NE Pacific 

In the NE Pacific, tope sharks range from at least as far north as British Columbia, Canada, and 

southward to Baja California, Mexico, and into the Gulf of California (COSEWIC 2021). Tope 

sharks appear to become increasingly rare south of Magdalena Bay, which is considered a 

transition zone between temperate and tropical systems (Ramirez-Amaro et al. 2013; GBIG.org 

data base, accessed on 08/25/23). Although available data are limited, tope sharks within the NE 

Pacific are considered to comprise a single, migratory population (Walker et al. 2020, 

COSEWIC 2021).  

At a regional scale, and as discussed above, the available genetic data indicate that tope sharks 

sampled off the coast of southern California (Malibu, Palos Verdes, Santa Barbara, Santa 

Catalina Island, and Santa Cruz Island) are genetically distinct from those of So. Africa, NE 

Atlantic, Australia, and South America (FST = 0.09-0.17, p < 0.001; Chabot 2015). In particular, 

standard measures of pairwise population differentiation between tope sharks sampled in 

southern California and those sampled in Peru were found to be relatively high and statistically 

significant (FST = 0.09, p < 0.001; mtFST / ūST = 0.19 / 0.67, p < 0.001; Chabot 2015). Genetic 

data to explore potential population structuring at a finer-scale within the NE Pacific are not 

available.  

Tagging and tracking data indicate that tope sharks make extensive migrations within this region.  

Of 4 recaptured tope sharks that had initially been tagged off southern California in 1945 and 
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1949, 2 (females, 109 and 140 cm TL) were recaptured over 1,600 km away off British 

Columbia, one after about 26 months and one after 3.5 months at-large (Herald and Ripley 

1951). More recently, passive acoustic telemetry data collected by Nosal et al. (2021) for 34 

adult females, which were tagged off La Jolla, California (using either 3.6-year or 6.7-year 

transmitters) and tracked during a 7-year period (2013-2020), indicates that while most of these 

adult, female sharks remained off southern and central California, 3 sharks travelled at least as 

far north as Oregon and Washington, and 6 sharks travelled at least as far south as the central 

coast of Baja California, Mexico, where they were captured in commercial gillnets (Nosal et al. 

2021). As mentioned previously, analyses of fisheries data from British Columbia and from 

California indicate seasonal patterns of abundance along the coast and a strong latitudinal pattern 

of segregation of males and females (Ripley 1946; COSEWIC 2021). Such patterns suggest 

considerable migration along the entire coast, and collectively, the available data suggest that 

tope sharks within the NE Pacific are part of single, seasonally-migratory, regional population.  

2.8.5 SE Pacific  

Tope sharks in this region are considered to range from Ecuador to Chile (Walker et al. 2020). 

Genetic data provide evidence that tope sharks in this region are genetically distinct from those 

in the NE Pacific (see discussion in Section 2.8.4), as well as those in the SW Atlantic 

(Argentina), NE Atlantic (Irish and Celtic Seas), So. Africa, and Australia and New Zealand 

(Chabot and Allen 2009; Chabot 2015; Hernández et al. 2015; Bester-van der Merwe et al. 

2017). We are not aware of any studies evaluating finer-scale population structure or movement 

patterns of tope sharks within this region. Based on the available data, tope sharks in this region 

appear to be substantially differentiated from tope sharks off the coast of Argentina (FST = 0.236; 

p < 0.05, Bester-van der Merwe et al. 2017). Although, as noted previously, this result was not 

significant after additional correction for type I error (false discovery rate, p Ò 0.027), likely due 

to small sample size and limited statistical power. See Section 2.8.3 above for further 

comparison of SE Pacific and SW Atlantic populations.  

2.8.6 SW Pacific  

Tope sharks in this region have been reported from Houtmanôs Abrolhos to Cape Leeuwin in 

Western Australia, eastward to Moreton Bay in Southern Queensland, around Lord Howe Island, 

Tasmania, around the North and South Islands of New Zealand, and as far east as the Chatham 

Islands (Olson 1954; Hernandez et al. 2015; GBIF.org database, accessed on August 25, 2023).  

Results of extensive tagging efforts in both Australia and New Zealand indicate migration of 

tope sharks between the two countries and in both directions across the Tasman Sea (Coutin et 

al. 1992; Walker et al. 1997; Hurst et al. 1999; Brown et al. 2000; Francis 2010). For example, 

of the 2,686 tope sharks tagged and released in Australian waters (Bass Strait, south of the north 

coast of Tasmania, South Australia, and in the GAB) during 1990-1999 and of the 541 

subsequent recaptures, 10 sharks (3 males, 7 females) were recaptured off the North or South 

Island of New Zealand within time periods ranging from 4 months to 4.1 years (Brown et al. 

2000). Walker et 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 years later and 2,600 

km away off Australia. Additional mark-recapture results indicate that, of 207 recaptured tope 
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sharks that had been opportunistically tagged and released (of 3,950 sharks tagged) off both the 

North and South Islands of New Zealand during 1985-1997, 20 (10 male, 10 female) were 

recaptured over 1,700 km away off the coast of southern Australia, with the farthest recapture 

occurring 4,490 km away (Hurst et al. 1999). Average time at liberty for these sharks was 3.6 

years (median = 3.9 years, range = 0.7-9 years), and the majority of them had been released off 

the South Island (18 of 20). Only about half of these sharks were estimated to have reached 

maturity, indicating that movements to Australia were not associated with reproduction. Hurst et 

al. (1999) also noted considerable migration of male and female tope sharks between the North 

and South Islands of New Zealand. In a follow-up analysis, after about 120 additional tope 

sharks had been recaptured, Francis (2010) reported that, for sharks that had been at liberty for 2-

5 years, 19% of females and 8% of males were recaptured in Australia, suggesting that females 

are about twice as likely as males to undertake this migration.  

Pregnant females have also been documented crossing the Tasman Sea (McMillan et al. 2019). 

In an effort to understand movements of pregnant females and use of potential pupping areas, 

McMillan et al. (2019) used satellite-linked pop-up archival tags to track the timing and 

movements of 14 late-term females in southern Australia. Most of these sharks (n = 7) remained 

close (< 15 km) to the tagging site (GAB or Kangaroo Island) during the pupping season 

(November to January), 3 sharks travelled to nursery areas around Tasmania, and 1 shark 

travelled to waters off the southern coast of the South Island, New Zealand.  

Whether these movements are associated with genetic exchange has been the subject of 

considerable study in the region, and overall, the best available genetic data support the 

hypothesis that tope sharks in Australia and New Zealand comprise a single, regional population 

(see Section 2.8). In one of the earliest such studies, Ward and Gardner (1997) used mtDNA to 

examine population structure of tope sharks in various regions, including in southeastern 

Australia and New Zealand. Comparisons of mtDNA data among five sites along southeastern 

Australia (South Australia (n = 143), western Tasmania (n = 60), eastern Tasmania (n = 90), 

Tasmanian shelf (n = 35), and Victoria (n = 80)) did not indicate any population structure within 

southeastern Australia (p = 0.284); likewise, analysis of mtDNA data from two locations of New 

Zealand, west coast of the South Island (n = 11) and southern coast of the South Island (n = 18), 

did not indicate any genetic structure (p = 0.407). Ward and Gardner (1997) also reported very 

small, insignificant genetic differences between Australia and New Zealand tope sharks (p = 

0.052). As discussed previously in Section 2.8, Hernández et al. (2015) conducted a relatively 

comprehensive study, involving 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 Henry Bay, and northeastern Tasmania; see Figure 2-4). Consistent with Ward 

and Gardner (1997) genetic differentiation between the Australia and New Zealand sites based 

on mtDNA was low and non-significant (after sequential Bonferroni correction, Ŭ = 0.0014), and 

analysis of microsatellite data also revealed low, non-significant differentiation (p > 0.05; 

Hernández et al. 2015).  

Genetic differentiation between Australia and New Zealand tope sharks was also not detected in 

a separate study by Devloo-Delva et al. (2019), who sampled neonates and juveniles (< 60 cm 

TL) in known nursery areas in both Tasmania (n = 47 sharks) and New Zealand (n = 41 sharks) 

during 2009-2013. By sampling neonates and juvenile sharks, these researchers likely avoided 

the potential bias that could arise by sampling adult migrants, which could decrease the ability to 
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detect a difference between the two sample populations. They also accounted for the potential 

risk that by targeting juveniles, their samples could include family members, which could result 

in false detection of genetic structureðan outcome known as the ñAllendorfïPhelps effectò 

(Allendorf and Phelps 1981, Waples 1998). Based on analysis of 6,587 neutral single nucleotide 

polymorphisms (SNPs) and with 11 full-sibling samples removed from the analysis, Devloo-

Delva et al. (2019) found no significant genetic differentiation between the two sample groups 

(FST = 0.0003, 95% CI = -0.0002-0.0009, p = 0.1163; Dest = 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 sharks (FST = 0.0023, 95% CI = 0.0017-0.0028, p < 0.0001; 

Dest = 0.0014 ± 0.0002). With full siblings removed, the pattern of one population was supported 

by cluster analysis (using STRUCTURE), and when full-siblings were included, one, two, five, 

or seven clusters (i.e., putative populations) had similar likelihoods (Devloo-Delva et al. 2019). 

Based on these results, and consistent with the results of Hernández et al. (2015), the hypothesis 

that the Australia and New Zealand tope sharks form a single, panmictic population cannot be 

rejected. Although the use of SNPs in Devloo-Delva et al.ôs (2019) study, which allowed for a 

random, genome-wide scan of a large number of markers, provided higher accuracy and 

resolution in differentiating populations relative to microsatellite markers, these authors 

cautioned that additional study is still needed to rule out temporal and sex-biased dispersal and 

suggested that additional nurseries closer to mainland Australia be sampled.   

As their results contradicted the earlier findings of Bester-van der Merwe et al. (2017), who had 

detected significant genetic differentiation between Tasmania (n = 9) and New Zealand tope 

sharks (n = 20) based on analysis of microsatellite markers (FST = 0.163, p < 0.05), Devloo-

Delva et al. (2019) conducted a reanalysis of the samples used in the prior study. Specifically, 

they assessed the sample for the possible occurrence of full and half-siblings, and found that 8 

pairs of sharks had an over 75% probability of being either full or half-siblings. As the sex of 

sharks sampled was not fully known, the possibility of sex-biased sampling also could not be 

ruled out. These findings suggest that the patterns of differentiation reported by Bester-van der 

Merwe et 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 (Walker et al. 2020) provides a trend analysis for the species on the range-

wide level. This analysis was based on the following data from five geographic locations and 

four of the six regional tope shark populations (the NE and SE Pacific populations were not 

included): 1) standardized CPUE data for the NE Atlantic from fisheries-independent trawl 

surveys and the Azorean bottom long-line fishery (ICES 2019); 2) nominal CPUE data from the 

demersal trawl fisheries in Argentina (G. Chiaramonte unpubl. data 2019); (3) estimated biomass 

trends from a stock assessment for South Africa (Winker et al. 2019); (4) estimated biomass 

trends from a stock assessment for Australia (Thomson and Punt 2009); and (5) standardized 

CPUE from longline and gillnet surveys in New Zealand (Dunn and Bian 2018). The trend data 

from each source were analyzed over three generation lengths using a Bayesian state-space 

modeling tool specifically designed for use in IUCN Red List assessments for pelagic sharks, 

referred to as the óJust Another Red List Assessmentô (JARA) tool (see Sherley et al. 2020). This 

modeling tool was built off of the existing and open-source software referred to as óJust Another 

Bayesian Biomass Assessmentô (JABBA), which is an extension of a standard Surplus 
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Production Model framework that incorporates a Bayesian approach to account for potential 

process (i.e., model-based) and observation (i.e., sampling-based) error (Winker et al. 2018). The 

JARA analysis yields an annual rate of change, a median percentage change over three 

generation lengths, and the probability of the most likely IUCN Red List Category. 

Population trends were estimated using the JARA framework for each of the five datasets 

mentioned above, and those regional trend estimates were then used to estimate a global 

population trend, with regional trend data weighted by the size of the particular region in 

proportion to the speciesô total distribution. This analysis estimated a median percentage decline 

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 of -88% (95% CI: -99.6 to -65.7%) (Walker et al. 2020, see Supplemental 

Information). However, the authors do note several important caveats. For example, to 

incorporate regions where the species is known to occur but where trend data were not available 

(e.g., NE Pacific, SE Pacific), Walker et 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 estimates to calculate the global trend. Additionally, when datasets do not span three 

generation lengths, as was the case for all of the regions in this analysis, JARA requires that 

trends be projected forward in time, effectively extrapolating beyond the available data and 

compounding the uncertainty in the estimated trends. For several regions (i.e., NE Atlantic, SW 

Atlantic, and New Zealand), these extrapolations represented approximately two-thirds of the 

time series used in the analysis. Overall, given the lack of long-term monitoring for this species, 

each regional trend estimate was necessarily derived from very limited informationðsometimes 

just a single fishery-dependent CPUE series or assessmentðwhich may not capture important 

underlying factors, such as stock structure, age and size composition, or regional differences in 

fishing practices (see also Kai 2021).  

Considering the speciesô high degree of population structure and the nature of the available data, 

we evaluated tope shark population abundance and trends further at the regional scale. Below, 

we present the best available data on the speciesô population abundance and trends for each of 

the six regions where tope sharks occur (NE Atlantic, SW Atlantic, So. Africa, NE Pacific, SE 

Pacific, and SW Pacific). We note that fisheries-independent data are lacking, and in many 

instances we instead rely on available fisheries-dependent data. As with any fishery-dependent 

dataset, the available landings data for tope sharks are subject to potential biases and 

inaccuracies (see Box 3-1). For example, the quality of the data are reliant on species being 

reported precisely (i.e., to the species level) and accurately (i.e., without misidentification), 

which is a widespread concern for chondrichthyans (Shotton 1999, Cashion et al. 2019). To the 

extent possible, we note where these concerns occur with the available tope shark data and 

interpret any trends in those data with caution. We also consider these data within the context of 

underlying fishery dynamics and any other potentially confounding factors. Fishing and 

associated landings data are discussed in greater depth later in Section 4.3.  
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Box 3-1. Limitations of fishery-dependent data sources 

In the context of population abundance or trend assessments, fishery-dependent data must be 

evaluated cautiously, as they are often subject to biases that can lead to an inaccurate 

representation of underlying population dynamics. The following are examples of biases that 

can influence fishery-dependent data: 

¶ Existing management measures that may influence fishing or discard behavior 

¶ Data are geographically biased towards areas where fishermen choose to fish 

¶ Gear selectivityðespecially relevant for tope sharks because of their population 

structure and differential habitat use based on sex and age; also important in fisheries 

where tope sharks are not the target species 

¶ Socioeconomic factors can influence fisheries data 

¶ Lack or inconsistency of effort measurements prevents standardized comparisons 

between years or regions 

¶ Errors in species identification or combining multiple species into generic categories 

(ótolloô in Peru; ócazonô in Argentina and Uruguay, ócaçãoô in Brazil, ódogfishô or 

óhoundsô in NE Atlantic) 

3.1 NE Atlantic 

Quantitative data on abundance trends of G. galeus in the NE Atlantic region are limited. There 

are no estimates of absolute population numbers of tope sharks in this region, where they are 

considered to comprise a single stock (ICES 2023; see Section 2.8); however, several fishery-

independent surveys provide some indication of general population trends in parts of the region. 

These survey data are discussed below by their respective FAO Fishing Areas (Areas 27, 34, and 

37). 

3.1.1 FAO Fishing Area 27 (NE Atlantic) 

Multiple fishery-independent surveys are coordinated by ICES in this FAO Fishing Area. 

However, according to the ICES Working Group on Elasmobranch Fishes (WGEF), which 

assesses and provides advice regarding the state of elasmobranch stocks throughout the ICES 

area, tope sharks are not sampled effectively in these surveys due to low gear selectivity, and 

therefore, trend analyses using these data should be ñviewed with careò (ICES 2022). Beam 

trawls are particularly ineffective at capturing tope sharks; whereas, grand overture vertical 

(GOV) trawls and higher-headline otter trawls occasionally capture tope sharks (ICES 2022).  

Tope shark data from five separate research surveys, collectively spanning the years 1992 to 

2022, were considered by the WGEF in their most recent review of tope sharks (ICES 2023a). 

The first of these surveys, the International Bottom Trawl Survey (IBTS)-Q1, which covers the 

eastern portion of the English Channel and southern North Sea during the first quarter of the 

calendar year (Q1), has consistently had a low catch rate of tope shark over the time period 

examined (1992-2022), so it has not been subject to further analysis by the WGEF (ICES 2023a). 

(Note that by 1992, all participating countries were employing GOV trawls for IBTS surveys 

(ICES 2012). 
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The second survey, IBTS-Q3, which covers the same North Sea region and years as IBTS-Q1 

but with differing survey effort and timing (i.e., during Q3), revealed large fluctuations in CPUE 

and biomass of tope sharks, with apparent peaks in abundance in 1992, 1997-1998, 2014, and 

2018 (ICES 2023a; Figure 3-1). The WGEF also analyzed the frequency of tope shark 

occurrence (i.e., the percentage of hauls in which tope sharks were caught) in the IBTS-Q3 

survey for years 1996-2016 and observed large fluctuations during the 1990s, and then an 

increased frequency of occurrence since 2002ðincreasing from approximately 4% in 2002 to 

12% in 2016, while the number of sampled stations largely stayed the same (ICES 2022; Figure 

3-2). The WGEF, however, noted several deficiencies with these survey data. First, the apparent 

peak in catch in 1992 was the result of a single haul (with CPUE of 182 individuals/hr), 

indicating that further scrutiny of these data is needed (ICES 2022). Secondly, in some years, a 

portion of the larger tope sharks were apparently incorrectly attributed to Mustelus spp. (ICES 

2022). The WGEF concluded that until further analysis is undertaken to verify these data, the 

time series cannot be relied upon to provide a robust abundance trend.  

 

Figure 3-1. Survey data for IBTS-Q3 survey for years 1991-2022. (A) Mean annual CPUE (number of individuals/ 

hour). (B) Mean annual biomass (kg/hr). Note that the large catch in 1992 is due to catch reported for a single haul, 

and some tope shark catch is also thought to have been reported as Mustelus; therefore, these data require further 

verification. (Figures from ICES 2023a). 
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Figure 3-2. Frequency of occurrence of tope sharks and number of fished stations in the IBTS-Q3 survey of the 

North Sea during 1992-2016. (Figure from ICES 2022.) 

Two additional trawl surveys considered by the WGEF are Franceôs ñEvaluation Halieutiques 

Ouest de lôEuropeò Groundfish Survey (EVHOE-WIBTS-Q4), which is conducted in the Bay of 

Biscay and Celtic Sea, and the Irish Groundfish Survey (IGFS-WIBTS-Q4), which is conducted 

in the shelf waters around Ireland (ICES 2023a). Neither dataset indicates a clear abundance 

trend: the data show sporadic peaks in annual catch generally related to a large number of 

specimens captured in single hauls (Figures 3-3 and 3-4). 

 

Figure 3-3. Tope shark biomass (mt) in the Bay of Biscay and Celtic Sea, based on data from the EVHOE-WIBTS-

Q4 survey (1997-2022). Swept area biomass was calculated for all observed tope sharks, and associated 95% 

confidence intervals were calculated using bootstrap resampling. (Figure from ICES 2023a). 
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Figure 3-4. Mean annual catch rates of tope sharks in the shelf waters of Ireland in terms of (A) abundance 

(individuals/km) and (B) biomass (kg/km), based on data from the IGFS-WIBTS-Q4 survey (2005-2022). All data 

are for tope sharks with TL above 50 cm. (Figures from ICES 2023a).  

 

The fifth survey considered by the WGEF is the spring, bottom longline survey around the 

Azores archipelago (ARQDAÇO), which has been conducted almost annually since 1995. The 

ARQDAÇO survey was designed to target blackspot seabream (Pagellus bogaraveo), the most 

economically important fishery in the Azores, and uses similar fishing gear (bottom longline) to 

what is used by the local fishing fleet. Thus, this survey is not particularly well-suited to 

capturing tope sharks. Both the biomass estimates and standardized abundance index derived 

from these survey data are highly variable over time and do not indicate a clear trend (ICES 

2023a). ARQDAÇO survey data were also analyzed and compared to commercial landings data 

by Santos et al. (2020). These researchers categorized elasmobranch species captured in the 

ARQDAÇO survey into three groups (frequent, common, or rare) according to their relative 

abundance (i.e. the abundance of the species divided by the total abundance of all fish species 

caught) and their relative frequency of occurrence (i.e. the number of sets where the species 

occurred divided by the total number of sets). Based on this analysis, tope sharks were 

categorized as ñfrequent,ò which was defined as species with relative abundance values Ó1% and 

average frequency of occurrence Ó 4% (Santos et al. 2020). Their analysis of the survey data also 

showed that tope sharks were caught with significantly higher abundances (H = 573.2, df = 23, 

p < 0.001) and smaller TL (ɢ2 = 128.7, df = 23, p < 0.001) in water depths between 0 and 150 m; 

they were caught in lower abundances and at larger TL with increasing water depth. These 

authors also reported that annual landings for tope sharks, which are bycaught in the swordfish 

pelagic longline, demersal longline, and recreational fisheries in this area, showed a decreasing 

trend from 1998/2000 to 2009, and then some rebound after this period (Figure 3-5). These 

authors hypothesized that the relatively lower landings in the more recent years reflect an 

increased discard rate, which may have been driven in part by low market demand (Santos et al. 

2020). This hypothesis does get some support from their finding that the standardized CPUE data 

(kg 10-3 hooks) for the fishery is fairly stable over time (Figure 3-5). Similar to the WGEF, 

Santos et al. (2020) cautioned that neither the abundance index nor the CPUE data should be 
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interpreted as an accurate proxy for tope shark abundance in the region due to the low and 

variable catch rates of tope sharks and likely changes in discard rates in the longline fisheries. 

 

Figure 3-5. Tope shark relative abundance and landings in the Azores. Commercial landings (gray bars) and relative 

abundance indices derived from the ARQDAÇO 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 intervals for the standardized CPUE. (Figure from ICES (2023a) as adapted 

from Santos et al. 2020). 

A previous analysis of ICES survey data was conducted by Dureuil (2013) using pooled data 

from GOV trawl surveys around the UK, the North Sea, English Channel, and northern portion 

of the Bay of Biscay for years 1992-2012. Dureuil (2013) concluded that CPUE declined 

significantly over this time period, from an estimated CPUE of 0.193 in 1992 to 0.054 by 2012. 

When individual surveys were examined, however, Dureuil (2013) found that the decline in 

abundance was driven by the North Sea surveys, where tope shark catches declined by 85%; 

elsewhere, data were too limited or variable to indicate a trend. A subsequent analysis of the 

North Sea survey data by WGEF in 2017 revealed that data for tope sharks and other 

smoothhounds (Mustelus spp.) were likely confounded due to either species misidentification or 

coding error (ICES 2019). Given this data quality concern, the trend driven by these data and 

reported by Dureuil (2013) is not reliable.  

Some evidence of a decline in tope sharks in the North Sea since the 1990s comes from a 

separate study conducted by Sguotti et al. (2016). These authors compared historical, research 

survey data for the southern and central North Sea, collected between 1902 and 1975 by the U.K. 

Centre for Environment, Fisheries, and Aquaculture Science (CEFAS), to more recent survey 

data of this area collected by CEFAS during 1977-2013. The study analyzed catch of tope sharks 

by otter trawl gear only; and, because historical surveys did not employ standardized sampling 

designs or protocols, these researchers analyzed frequency of occurrence data (i.e., the 

proportion of sampling stations where the species was recorded), rather than any measure of 

CPUE (e.g., individuals caught per hour or per haul). This analysis indicated that frequency of 

occurrence of tope sharks declined over time, with tope sharks occurring in 13.3% of the 

historical trawls versus 4.2% of the contemporary trawls, and declining to just 2.2% during 

2010-2013 (Sguotti et al. 2016; Figure 3-6). Sguotti et al. (2016), however, acknowledged issues 

with species-identifications in the historical dataset, and it is not clear how these issues were 



  Draft Report  

58 

 

addressed in the analysis for tope sharks in particular. Thus, it is not clear the extent to which we 

can rely on this analysis.  

 

 
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 5-year interval. (Figure adapted from Sguotti et al. 2016). 

 

As part of the most recent IUCN Red List assessment of tope sharks, Walker et al. (2020) 

synthesized and modelled some of the data from the ICES surveys to assess trends for the entire 

NE Atlantic regional population of tope sharks. As noted earlier, this analysis, employed the 

JARA tool, a Bayesian state-space modeling tool specifically designed for use in IUCN Red List 

assessments for pelagic sharks (see Sherley et al. 2020). This modeling tool was used to assess 

population decline by integrating CPUE data from three datasets: the Bay of Biscay and Celtic 

Sea trawl surveys (i.e., EHVOE-WIBTS-Q4) from 1997ï2016; the Irish Ground Fish Survey 

(i.e., IGFS-WIBTS-Q4) from 2005-2018, and the Azorean bottom long-line fishery landings 

during 1990-2015 (see Walker et al. 2020, Supplementary Information). As noted by Walker et 

al. (2020), surveys of the North Sea were excluded from this analysis due to the previously 

mentioned concerns identified by the WGEF regarding the quality and validity of those data 

(ICES 2019). Results of the JARA analysis using these three datasets indicate an annual rate of 

reduction of -1.7% for the combined 29 years of survey data (1990-2018) and projected an 

estimated median reduction of -76.6% over three generations (79 years) (Figure 3-7). Walker et 

al. (2020) noted that this trend was largely driven by the higher catch rates occurring at the start 

of the time-series, with data from the latter part of the time-series indicating more stable trends. 

The authors also reiterated the concerns raised by 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 gears used and therefore cautioned how the data were interpreted. In addition, the 

95% credible intervals on the model-predicted population trend are wide and skewed upwards 

over the forecasted 3 generations (Figure 3-7b). Lastly, it is also worth noting that the more 

recent years of trawl survey data (i.e., since 2018) in which CPUE and biomass estimates show 

some increases are not captured in this analysis as these data were likely not available at the time 

(see Figures 3-3 and 3-4).  
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Figure 3-7. Modeling results from the IUCN Red List analysis (JARA) for tope sharks in the NE Atlantic region 

(including the Mediterranean Sea). (a) A trend line (black) was fit to the observed data (i.e., EHVOE-WIBTS-Q4, 

IGFS-WIBTS-Q4, and Azorean bottom long-line fishery landings) using the IUCNôs JARA Bayesian state-space 

modeling framework. Gray shading depicts the 95% credible interval around the model fit. (b) Observed (black line) 

and predicted (red line) population trajectory over three generations, assuming a generation length of 26.3 years. 

Figure adapted from Walker et al. (2020, Supplementary Information).  

 

In addition to examining survey data, the WGEF has also explored using data from the Irish 

Marine Sportfish Tagging Program and mark-recapture modeling 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 tagged). To estimate population 

size, the WGEF applied a Jolly-Seber model using two different approaches (one with and one 

without population dynamics). There were considerable differences in annual estimates between 

the two analyses, but both analyses showed a stable estimated population around Ireland, with 

some year-to-year fluctuation. 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 multiple other papers provide qualitative descriptions of tope shark 

abundance in this region. While these qualitative descriptions must be interpreted cautiously, 

they do at least suggest that tope sharks were historically more abundant in this region. For 

instance, in 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 (cited in Capapé et 

al. 2000, Quéro et al. 2013). Quéro (1998) stated that although there are limited data on 

G. galeus, it was previously dominant and is now more scarce in Bassin dôArcachon (located in 

the southern Bay of Biscay), France. Quéro et al. (2013) concluded that tope sharks have 

declined significantly within the Bay of Biscay from the 1970s to the 1980s/1990s. These 

authors contrasted their findings with a report from 100 years prior by Le Danois (1913), 

describing the species as ñvery commonò in the Roscoff region of NW France, and a report by 

Wegnez (1976), which indicated that daily tope shark catches from the same region in the 1970s 

occasionally exceeded 250 kg per boat. In a study of the bycatch of several shark species taken in 

English and Welsh commercial fisheries from 2002 to 2016, Silva and Ellis (2019) described G. 

galeus as ñrelatively frequent in both the North Sea and Celtic Sea ecoregions,ò being captured 

most commonly by otter trawls and nets. Although, according to Fitzmaurice et al. (2003), by the 

late 1960s, Irish anglers were reporting that the number of tope sharks in the area was declining, 
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observations which the authors noted were supported by the results of angling competitions from 

this period (unpubl. data, cited in Fitzmaurice et al. 2003). In considering this information, we 

note that several sources have highlighted persistent risks of misidentification between tope 

sharks and other similar species (e.g., smooth-hounds Mustelus spp. and spurdogs Squalus spp.) 

in historical and contemporary records from this region, suggesting that anecdotal accounts of 

abundance should be interpreted with caution (Quéro and Cendrero 1996; DEFRA 2008; Farrell 

et al. 2009; ICES 2023a). 

3.1.2 FAO Fishing Area 34 (Eastern Central Atlantic) 

We are not aware of any assessments of abundance or trends within this Fishing Area. Limited 

FAO landings data, which are available for three countries (Morocco, Portugal, and Spain) are 

discussed in more detail in Section 4.3.1.1, do not indicate any clear trends in tope shark 

abundance.     

3.1.3 FAO Fishing Area 37 (Mediterranean and Black Sea) 

Some fisheries-independent survey data for this Fishing Area is available from the 

Mediterranean International Trawl Survey (MEDITS), an international survey effort formalized 

in 1993 by Spain, France, Italy and Greece, and expanded in 1996 to include Albania, Croatia 

and Slovenia. The MEDITS surveys use standardized bottom trawl survey gear and are 

conducted throughout 19 sub-regions along the northern margin of the Mediterranean basin. 

With few exceptions, surveys have been conducted annually in May-July since 1994. MEDITS 

surveys follow a standardized sampling protocol, summarized briefly as a series of 30-60 minute 

bottom trawls conducted during daylight hours at 5 discrete depth strata (10-50 m, 51-100 m, 

101-200 m, 201-500 m, and 501-800 m) (MEDITS Handbook ver. 9, 2017). Ramírez-Amaro et 

al. (2020) provided MEDITS summary data for 199 hauls completed during 1994-2015 in the 

western Mediterranean, specifically the northern Alboran Sea (Geographical Subarea (GSA 1), 

northeastern coast of Spain (GSA 5), and Balearic Islands (GSA 6) (see Figure 3-8). A total of 

38 tope sharks were captured across 13 of the 22 survey years in the Alboran Sea (GSA 1); no 

tope sharks were captured in GSA 5 or GSA 6. Tope sharks were recorded in 8.4% of the trawls 

conducted within the depth range where the species was observed (238-593 m) in this region. 

Previously, Muñoz-Chápuli (1984) had reported that, in 1981, in 95 commercial longline sets 

and 181 commercial trawls in the western Alboran Sea, a total of 34 male and 3 female tope 

sharks were recorded as being captured off the southern coast of Spain, and 9 males and 2 

females were recorded as being captured off the coast of northern Morocco. Although the 

differences in gear types and fishing effort prevent a direct comparison of the MEDITS data to 

the 1981 commercial catch data reported by Muñoz-Chápuli (1984), the apparent decline in tope 

shark captures may reflect a decline of tope shark abundance in the Alboran Sea area. At the time 

of their study, Muñoz-Chápuli (1984) also described G. galeus as a species that was very often 

caught by hook-and-line gear.  
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Figure 3-8. GFCM subregions and geographical subareas (GSAs). Figure from FAO 

(https://www.fao.org/gfcm/data/maps/gsas/en/).   

As with GSA 5 and 6, no tope sharks were observed in the MEDITS trawl surveys conducted 

around Sardinia (GSA 11) from 1994 to 2015 (Marongiu et al. 2017, Ramírez-Amaro 2017). 

Tope sharks were also not observed in MEDITS surveys conducted from 1994 to 2009 in the 

northern Tyrrhenian Sea (GSA 9), south of Sicily (GSA 16), in the Adriatic Sea (GSA 17, 18), or 

in the western Ionian Sea (GSA 19) (Relini et al. 2010). Two individuals were captured in the 

southern Tyrrhenian Sea (GSA 10) during this periodðone in 1995 and one in 2001 (Relini et 

al. 2010). Lastly, Follesa et al. (2019) provided MEDITS data for the period 2012-2015 for GSA 

1, 5-11, 16-20, 22, 23, and 25 (see Figure 3-8). Tope sharks were only captured in GSA 16 

(south of Sicily) during this period, but at very low frequency (0.5% of hauls in 200-800 m 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 and apparent low abundance of tope sharks in this 

Fishing Area comes from an international, standardized assessment of shark bycatch rates in 

commercial swordfish and tuna longline fisheries across nine regions of the Mediterranean Sea, 

which was conducted during 1998-1999 (Megalofonou et al. 2005, see Figure 3-9). Tope sharks 

were captured in 6 of the 9 regions, with highest catches occurring in the 3 westernmost regions: 

the Alboran Sea (n = 10 sharks / 1,391 longline sets), the Balearic Islands (n = 4 sharks / 1,379 

longline sets), and the Catalan region (n = 2 sharks / 331 longline sets). A single tope shark was 

also reported in each of 3 other regions where reported fishing effort was much lower: the Straits 

of Sicily, the Aegean Sea, and the Levantine basin (32, 141, and 218 longline sets, respectively). 

Catch rates (expressed as number of fish/1,000 hooks) were low across all areas, with the highest 

catch rates occurring in the Levantine basin (0.143) and Aegean Sea (0.057). The species was not 

observed in the Adriatic Sea (777 longline sets), the Ionian Sea (833 longline sets), or the 

Tyrrhenian Sea (9 longline sets). Among the reasons noted by Megalofonou et al. (2005) for the 

limited catch for some sharks species in this study, are low or depressed abundances and low 

capture efficiency of the gear used.   

 

Figure 3-9. Nine regions within the Mediterranean Sea sampled by Megalofonou et al. (2005) over a two-year 

period between 1998 and 1999: 1=Alboran Sea, 2=Balearic Islands area, 3=Catalonian Sea, 4=Tyrrhenian Sea, 

5=Straits of Sicily, 6=Adriatic Sea, 7=Ionian Sea, 8=Aegean Sea, and 9=Levantine basin. 

 

These results contrast somewhat with landings reported to the International Commission on the 

Conservation of Atlantic Tunas (ICCAT), an inter-governmental body that oversees management 

of tunas and other pelagic fishes, including sharks, within the Atlantic Ocean (including the 

Mediterranean Sea). According to the nominal catch database maintained by ICCAT, Türkiye, an 

ICCAT member since 2003, reported landing an average of 565 mt of tope sharks per year from 

2004 to 2009 in their shark longline fishery, with annual landings ranging from 413 mt to 668 mt 

(www.iccat.int/en/accesingdb.html, accessed on June 27, 2024). The large difference between the 

ICCAT data and the tope shark landings reported by Megalofonou et al. (2005) may be 

explained by the fact that the catches reported to ICCAT by Türkiye came from the longline 

fishery specifically targeting sharks. The available ICCAT data from Türkiye also appear to 

support the hypothesis that the limited catch in the study by Megalofonou et al. (2005) was due 

to low capture efficiency of the gear used, rather than depressed abundances of tope sharks. 
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However, we note that Türkiye has not reported tope shark landings since 2009, and no tope 

shark landings data for Türkiye are included in the FAO data (www.fao.org/fishery/statistics-

query/en/capture), which creates some uncertainty regarding the reliability of the available data. 

The only other Mediterranean tope shark landings data in the ICCAT database are for France, 

which reported landing 5 mt by trawl in 2010, and Morocco, which reported landing 6 mt in 

2011, 2 mt in 2012, and 4 mt in 2013 by handline, longline, and purse seine. 

Some available evidence does suggest a decline in tope sharks within the western Mediterranean. 

In 2016-2017, a group 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 distribution of answers was not 

significantly different than that expected by chance (Nuez et al. 2021). Around this same time 

period, in 2015, the government of the Balearic Islands classified the species as ñcritically 

endangeredò in local waters using the IUCN Red List criteria, stating that it had ñgone from 

being frequent in shops and markets to being rare, with a sharp decrease in catchesò (Grau et al. 

2015). The critically endangered classification is described as being based on direct observations 

and actual or potential exploitation levels indicating a reduction in biomass of at least 80% in the 

last ten years or in three generations of the species, and that the reduction and its causes had not 

ceased, or are not understood, or are not reversible (Grau et al. 2015). It is not clear, however, 

what data were used in support of the observed decline.  

Evidence of what appears to be a fairly precipitous historical decline of tope sharks in the 

western Mediterranean comes from an analysis of historical records from 1904 to 1922. In this 

study by Ferretti et al. (2005), a generalized linear model (GLM) was used to examine trends in 

elasmobranch abundance in the northern Tyrrhenian Sea based on commercial landings data for 

fish ñtraps,ò which consist of 200-m-long nets set perpendicular to shore with a hook-shaped end 

and which were originally intended for capturing Atlantic bluefin tuna (Thunnus thynnus). Large 

declines (> 90%) were observed for all sharks species over this 25-year period, with tope sharks 

estimated to have declined by 99.97% (95% CI: over 99.99% to 99.38%). No discussion is 

presented in the paper regarding taxonomic or reporting issues for tope sharks in this fishery. 

These authors also examined scientific trawl survey data (GRUND surveys) for 1972-2004, but 

did not include tope sharks in this analysis as none were recorded in these surveys (Ferretti et al. 

2005). We note, however, that given the limited catchability of tope sharks in trawls and given 

the more recent recapture of two adult females off southern coast of Sicily, one in 2014 and the 

other in 2017 (both of which had previously been tagged off Ireland; see Colloca et al. 2019), we 

cannot conclude that tope sharks have been extirpated from the Tyrrhenian Sea. 

With respect to the Adriatic Sea, Ferretti et al. (2013) reported on data from 908 trawling tows 

conducted from 1948 to 1995 as part of several research initiatives. Only 18 tope sharks were 

recorded across the entire study period, and all were observed during the two earliest surveysð

Hvar (1948-1949) and Ģupanoviĺ (1957-1958)ðwhile no tope sharks were recorded during the 

Jukiĺ survey (1963-1971), the Italian ñGruppo Nazionale Risorse Demersaliò (GRUND) survey 

(1994-1995), or, as mentioned above, the MEDITS survey (1994-2009) (Relini et al. 2010; 

Ferretti et al. 2013). In addition, according to Tsagarakis et 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 observation of G. galeus in their catch, and all 

of them considered the species very rare in the region. 
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As discussed in Section 2.7.2, G. galeus is also known to occur along the coast of Algeria and 

Tunisia, in some cases arriving after long-distance migrations from the North Atlantic (Holden 

and Horrod 1979, Fitzmaurice et al. 2003). Capapé et al. (2005) noted that, at the time of the 

study, tope sharks were the most ñabundantly and regularlyò landed shark species off the coast of 

Algeria, and that tope sharks were also being captured off the coast of Tunisia. Bradaï et al. 

(2006) described the Gulf of Gabès off Tunisia as an area where tope sharks are ñregularly 

observed.ò Confusingly, Ragonese et al. (2013) later described tope sharks as both ñquite 

commonò and ñrare but diffuseò in Tunisia. As part of a population genetics study, Thorburn 

(2015) was able to acquire 28 samples of G. galeus from sport fishers and fish markets along the 

Algerian coast in 2009-2013, indicating that the species was still encountered in local waters at 

that time, albeit at unknown abundance. We are not aware of any additional data or surveys that 

have been conducted along the southern margin of the Mediterranean Sea that would aid in 

characterizing the speciesô relative abundance or abundance trends.  

In a relatively recent review of published literature and existing databases, tope sharks were 

categorized by Serena et al. (2020) as rare in the western, central, and eastern Mediterranean and 

Adriatic Sea, and as having a declining probability of occurrence. This study involved a 

comprehensive review of available data and reports for both EU and non-EU countries bordering 

the Mediterranean, and examined both fisheries-independent data (e.g., MEDITS) and landings 

data from industrial and small-scale fisheries. When considered collectively, this recent review, 

the few qualitative historical accounts characterizing tope sharks as having been relatively 

common within the Mediterranean (Capapé et al. 2000, Grau et al. 2015), and other evidence 

discussed above (e.g., Ferretti et al. 2005) suggest that tope sharks have undergone a substantial 

decline in abundance within the Mediterranean.  

3.1.4 NE Atlantic: Synthesis and Conclusions 

In conclusion, population trends and abundance of tope sharks within the NE Atlantic region 

remain poorly understood. Quantitative assessments of tope shark abundance in the NE Atlantic 

region suffer from various design and sampling flaws or errors, preventing us from drawing 

strong conclusions about population trends. Overall, however, data from the individual 

systematic surveys of the North Sea, Celtic Seas, English Channel, and Biscay Bay do not 

indicate that the NE Atlantic tope shark population has changed significantly over the respective 

data collection periods. Systematic surveys around the Azores also provide no evidence of a 

decline in abundance of tope sharks, which are relatively frequent in this area. A preliminary 

mark-recapture study also suggests a stable population around Ireland. While the most recent 

IUCN assessment (i.e., Walker et al. 2020) projects a declining trend overall for tope sharks in 

the NE Atlantic, the high level of uncertainty associated with this projection weakens our 

confidence in this result; and, as already noted, that assessment was completed prior to the most 

recent years of data showing a slight increase in tope sharks abundance and biomass. In contrast 

to the rest of this region, the available evidence does, however, support a conclusion that tope 

sharks have declined substantially within the Mediterranean.  

3.2 So. Africa 

There are two main studies that characterize G. galeus population abundance and trends in the 

So. Africa region, both of which are focused on the waters around South Africa. First, Best et al. 
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(2013) compiled landings and observation data from a wide array of sources to assess the status 

and long-term population trends of the major chondrichthyan species in False Bay, as well as 

their vulnerability to extinction. The data sources included historical trawl and beach-seine 

scientific surveys, commercial trawl, demersal shark longline, linefish, and beach-seine catch 

returns, recreational shore-angling records, underwater observations, spearfishing competition 

records, and rotenone surveys. These datasets cover various time periods that collectively span 

1897 to 2011, and the 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 dataset, G. galeus was the most 

commonly encountered species in False Bay with 71,973 total records, over twice as many as the 

second-most commonly recorded species, M. mustelus (Best et 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 commercial beach seine, recreational shore-angling, and demersal 

longline datasets, which collectively spanned the years 1969 to 2011. However, it is important to 

note that the recreational shore-angling fishery began on the eastern and western shores of the 

bay, which are adjacent to the deeper-water habitats where tope sharks may be found, but has 

since moved to shallower, more accessible sandy beach areas, where tope sharks do not typically 

reside. Thus, the declining trend in G. galeus CPUE based on the recreational shore-angling 

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

More recently, Winker et al. (2019) also used a combination of datasets, including fisheries catch 

data and fishery-independent survey data, to estimate the population trend and stock status for 

tope sharks throughout South African waters more broadly. To conduct their analysis, they 

applied the two related Bayesian modeling procedures described in Section 3.0 aboveðthe 

JARA and JABBA modeling tools. They first used the JARA procedure to estimate the trend in 

tope shark abundance based on a fishery-independent 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 Autoregressive Spatio-Temporal (VAST) modeling 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 for the G. galeus population. The 

annual relative abundance indices were then provided as input to JARA to model population 

trend over time (see Grüss et al. 2024 for greater detail on the VAST-JARA 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 period. Winker 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 2060, compared to 1991, though the 95% confidence interval around this 

estimate is very wide, spanning a range of possibility that includes a stable population trend and 

even slight population growth. Figure 3-10 depicts the results of this analysis, including the 

standardized tope shark abundance index derived from 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 in the So. Africa region.   

(a) Standardized research trawl abundance indices, with error bars denoting 95% confidence intervals. (b) A trend 

line (black) was fit to the observed data using the IUCNôs JARA Bayesian state-space modeling framework. Gray 

shading depicts the 95% credible interval around the model fit. (c) Observed (black line) and predicted (red line) 

population trajectory over three generations, assuming a generation length of 23.1 years. SC = South Coast, Au = 

Autumn, Sp = Spring, NG = new gear, OG = old gear (Source: Winker et al. 2019). 

 

In addition to estimating the abundance trend from the demersal trawl survey, Winker et al. 

(2019) also evaluated the status of the G. galeus fishery stock in South Africa relative to 

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

datasetsða óCatchô dataset containing a time series of year and catch by weight, aggregated 

across the entire fishery, and a óCPUEô dataset containing a time series of year and standardized 

abundance indices (i.e., CPUE) from one or more sources. It also requires the user to specify 

prior distributions for the intrinsic rate of population growth r, the carrying capacity of the 

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

available óCatchô time series ű.  

For this analysis, Winker et al. (2019) used the abundance index derived for the JARA analysis 

described above as the óCPUEô time series. For the óCatchô dataset, the authors compiled an 

aggregated time series using data from the aforementioned demersal trawl survey (1992-2016), 

commercial linefish catch reported in South Africaôs National Marine Linefish System (NMLS) 

database (1990-2016), catch data from the Department of Agriculture, Forestry, and Fisheries 
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demersal shark longline database (1992-2016), and historical catch reconstructed from shark 

dealer sales in Gansbaai (described as the center of the South African shark fishery in the 1950s) 

(1952-1989). It is worth noting that the authors relied on several assumptions 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 species level. In order to include this portion of the catch in their analysis, 

the authors used two slightly different approaches to estimate the proportion of G. galeus in the 

unidentified portion of the two datasets. Each applied a conversion function that was based on 

the proportion of G. galeus observed in the species-specific portion of the shark catch. 

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

official reporting to South Africaôs NMLS database (i.e., before 1990), the authors relied on 

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 to total catch 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, Winker et al. (2019) tested four different modeling scenariosða 

base-case using a lognormal r prior of 0.041 estimated from life history data available in 

FishBase, two scenarios using lognormal r priors based on the lowest (r = 0.025) and highest (r = 

0.055) reported values in the literature, and a scenario using the base-case r prior but assuming 

no observation error associated with the óCatchô time series. Carrying capacity K for all scenarios 

was estimated as a lognormal prior with a mean of 50,000 mt (CV = 200%), and the stock level 

in 1952 was assumed to be near the theoretical carrying capacity (ű = 1.0, CV = 10%). 

Commercial catch of G. galeus was 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 biomass of the G. galeus 

population in South Africa has declined from approximately 93-94% of carrying capacity in 

1952 to 10-14% of carrying capacity in 2016. The models predict with greater than 97.5% 

likelihood that if catch of G. galeus continues at its current rate (~329 mt per year), commercial 

extinction of the species in South Africa (i.e., when biomass reaches a point where fishing the 

species is not commercially viable) would occur by 2055. According to Winker et al. (2019), the 

harvest rate must be reduced to less than 100 mt per year in order to reverse the declining trend 

and allow for positive population growth. 

We did not find any information on population abundance or trends from other parts of the 

region outside of South Africa, such as Namibia or Angola. 

3.2.1 So. Africa: Synthesis and Conclusions 

In summary, the best available information indicates that abundance of G. galeus has declined 

significantly in South Africa, which is the core of its distribution in this region, since the mid-

20th century. An analysis of multiple fisheries datasets (e.g., recreational angling, demersal 

longline, and beach seine fisheries) indicates that G. galeus was the most commonly encountered 

chondrichthyan species in the region from 1969 to 2011, but underwent a ñdramatic and 

consistentò population decline (Best et al. 2013). This decline was attributed to the speciesô long 

history of commercial exploitation in the region, exacerbated by its low biological resilience to 
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such exploitation (Best et al. 2013). A broader analysis using several, novel modeling 

approaches, indicates that G. galeus has likely experienced unsustainable fishing pressure since 

at least the 1950s and that current population biomass is estimated to be less than 15% of the 

populationôs carrying capacity (Winker et al. 2019). Model projections suggest that fishing 

pressure must be significantly reduced (by over 60%) for the species to begin to rebound. 

Together, these studies indicate a major long-term reduction in G. galeus abundance in So. 

Africa caused by past and ongoing fishing pressure. 

3.3 SW Atlantic 

There have not been any formal assessments of tope shark abundance in the SW Atlantic region. 

However, several fisheries-derived 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 the peak of fishing effort in the 

1980s and 1990s (discussed in detail in Section 4.3.3). Below, we present and evaluate the best 

available scientific and commercial data on the population trend of G. galeus in the region, 

recognizing that the lack of fisheries-independent data substantially limits our ability to assess 

the speciesô current and historical population size. 

A 24-year CPUE dataset from the demersal trawling fleet in Argentina provides some indication 

of the G. galeus population trend from 1992 to 2015 (Chiaramonte unpubl. 2019, cited in Walker 

et al. 2020). Based on these data, tope shark abundance declined significantly from 1992 to 2000 

and remained at this reduced level until the end of the dataset (Walker et al. 2020; Figure 3-11). 

Using the JARA methodology, Walker et al. 2020 estimated an annual rate of population 

reduction of -5.9%, consistent with an estimated median reduction of -99.3% over three 

generation lengths (79 years). It is worth highlighting that CPUE was calculated in terms of kg 

per trip, so the dataset does not fully account for variations in fishing effort between trips. 

 

Figure 3-11. Modeling results from the IUCN Red List analysis (JARA) for tope sharks in the SW Atlantic region. 

(a) Relative abundance indices derived from nominal CPUE estimates calculated for tope sharks caught in Argentine 

demersal coastal and ice trawl fisheries. A trend line (black) was fit to the observed data using the IUCNôs JARA 

Bayesian state-space modeling framework. Gray shading depicts the 95% credible interval around the model fit. (b) 

Observed (black line) and predicted (red line) population trajectory over three generations, assuming a generation 

length of 26.3 years. (Source: Walker et al. 2020, Supplementary Information). 
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Lucifora (2003) designed a matrix-based population model to describe the baseline 

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

The model was also used to simulate population trends under several hypothetical scenarios 

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 fishing conditions at the time. The scenario that best represented the existing conditions 

in Bah²a Anegada based on the authorôs knowledge of the fishery (i.e., fishing for both adults 

and large juveniles) yielded a projected rate of population decline between -6.7 and  -12.8% 

annually. This estimated rate of decline is similar to the average rate of population decline 

derived from the 24-year CPUE dataset discussed above (-5.9%; Walker et al. 2020). 

Chiaramonte (1998) provided an estimate of CPUE from the tope shark gillnet fishery in 

Necochea, Argentina, which the author described as ñthe most important directed shark fishery 

in the South-West Atlantic.ò According to Walker (1999), the two northern ports of Mar del 

Plata and Necochea accounted for approximately 95% of the G. galeus landings in Argentina in 

1993-1996. The Necochea dataset spans from 1990 to 1996, and annual fishing effort was 

calculated by multiplying the total length of nets (km) by the number of ships and number of 

fishing days during the season (Chiaramonte 1998). CPUE fluctuated significantly during this 

period without any discernible trend. Moreover, 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 shark relative abundance (Chiaramonte 1998). In a 

later study, this author attributed the CPUE fluctuations to changes in fishing operations within 

the same season (Chiaramonte 2015, chapter 7). Specifically, when vessel density was low at the 

beginning of the harvest season, fishers were able to move their gillnet panels to follow the 

movement of G. galeus shoals; however, as vessel density increased later in the season, they 

changed to placing their nets in fixed locations so as not to overlap with the nets of other ships 

(Chiaramonte 2015, chapter 7). 

A study by Villwock de Miranda and Vooren (2003) estimated CPUE in Brazilôs Rio Grande do 

Sul fishery from 1975 to1997, basing their estimates on the associated number of fishing trips for 

each of the five main gear types in which G. galeus is captured: simple otter trawl, pair trawl, 

dual rig trawl, oceanic gillnet, and coastal gillnet (Figure 3-12). This study did not differentiate 

landings by species, instead reporting on the broad taxonomic category of sharks or demersal 

sharks as ñca­«oò or ñca­«o demersal.ò However, the authors highlighted the varying seasonality 

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 

until 1988, the majority of ñca­«oò landings came from the simple trawl fishery, of which 

approximately 81% was caught during the winter months from May to October. Given the winter 

residency of G. galeus and M. schmitti in this region, the authors assumed that simple trawl 

CPUE estimates generally reflected the combined abundance of these two species. After 1993, 

the oceanic bottom gillnet became the main fishing gear for ñca­«oò in southern Brazil, with 

landings also peaking during the winter months and likely also comprising primarily G. galeus 

and M. schmitti. Landings of ñca­«oò from the coastal gillnet fleet peaked in October to February 

and thus were assumed to represent spring and summer residents, such as M. fasciatus, Sphyrna 

lewini, Carcharinus taurus, and Notorhynchus cepedianus. Pair trawl landings did not show a 

clear seasonal pattern; however, the authors state that this gear landed M. schmitti during nine 

months of the year in 1994 and 1995. Thus, pair trawl CPUE was assumed to reflect the 
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abundance of M. schmitti. No information was provided regarding which species were captured 

in the dual-rig trawl fishery. 

 

Figure 3-12. Cação CPUE and landings estimates in Rio Grande do Sul, Brazil. Colored lines indicate CPUE 

estimates (calculated as mt 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 cação (in mt) reported in the industrial (light gray) and artisanal 

(dark gray) fishing sectors from 1950 to 2015. (Source: Villwock de Miranda & Vooren 2003; Freire et al. 2021). 

Simple trawl CPUE increased from 1975 to 1987, which the authors interpreted as reflecting a 

shift in the fishery from targeting primarily G. galeus in earlier years to increasingly retaining 

M. schmitti as well. In the ensuing years, simple trawl CPUE declined dramatically, and from 

1992 to 1997 averaged only about 20% of its peak level in 1985-1987 (Figure 3-12). As oceanic 

bottom gillnets gradually replaced trawls as the principal gear type for capturing ñca­«oò in the 

early 1990s, oceanic gillnet CPUE estimates were nearly ten times greater than those of the 

simple trawl fishery. However, Villwock de Miranda and Vooren (2003) cautioned that the two 

datasets were not directly comparable, because the oceanic gillnet fishery specifically targeted 

ñcação,ò operated in areas inaccessible to trawls, and used more effective gear than trawling in 

terms of capture efficiency, for which effort is not fully captured by the count of vessel trips. 

CPUE increased during the five years in which oceanic gillnet CPUE estimates were available 

(1993-1997), contradicting the trends in simple and pair trawl CPUE. However, because the 

index of fishing effort used in this study (i.e., vessel trips) does not account for possible changes 

in the length, duration, or mesh size of gillnets deployed, it is uncertain to what extent oceanic 

gillnet CPUE accurately reflects the abundance of G. galeus and M. 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 mid-1980s. Further corroborating these declining trends, Santos et al. (2025) stated that 

scientific fishery surveys indicated a 90% reduction in the speciesô population biomass in 
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southern Brazil between 1972 and 2001; although, we were not able to access the cited report 

(Ferreira et al. 2010) to verify the claim. Together, these datasets suggest a broader collapse of 

elasmobranch fisheries in southern Brazil during the 1990s. 

3.3.1 SW Atlantic: Synthesis and Conclusions 

Independently, the available datasets from the SW Atlantic provide limited insight into the status 

of the tope shark population in the region. Taken together, however, the data reveal a generally 

consistent pattern of declining fisheries-derived CPUE estimates that suggests a region-wide 

collapse of tope shark abundance during the 1990s. This interpretation is consistent with 

anecdotal reports of fishery collapse in the region and changes in fishermen behavior to adapt to 

the declining populations (Chiaramonte 1998; Irigoyen and Trobbiani 2016), as well as 

opportunistic records from recreational fishing. Chiaramonte (1998) noted, for example, that in 

the late 1990s, Necochea-based trawlers were forced to set gillnets farther 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 the Chiaramonte (1998) suggested that it was more likely 

an indication of declining abundance. Analysis of opportunistic data collected from a 

recreational fishing magazine that published monthly between 1973 and 2008 similarly indicated 

a decline in tope shark abundance, albeit at a faster rate (28.68%) than those discussed above, 

(Barbini et 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 indication that the population has rebounded 

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

3.4 NE Pacific 

As mentioned previously, the NE Pacific tope shark 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 females (see Section 2.8). Holden (1977) roughly 

estimated an unexploited population size of 29,600 tons (670,000 mature females), based on 

catch data in California from 1938 to 1944 (Ripley 1946). However, following the intensive 

fishery for G. galeus in the late 1930s and 1940s, there have been no other estimates of 

population size to our knowledge that could be compared to this baseline. Similar to other 

populations, to estimate relative population trends we must instead rely on various qualitative 

accounts of the fishery and sporadic fishery-independent and fishery-dependent data gathered in 

the decades since the end of the commercial fishery to estimate relative population trends.  

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

in response to a burgeoning market for the speciesô vitamin A-rich liver oil. At the same time 

that imports of cod liver oil from the North Atlantic were curtailed during the lead up to World 

War II, 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 development of this fishery are discussed in Section 4.3.4 below.  

Quantitative estimates of population trends lagged behind the initial surge in fishing effort, as 

sufficient resources were not available to establish a system of fishing logs quickly enough and 
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interviews from all boats could not be obtained given the irregular nature of the landings (Ripley 

1946). However, detailed data were obtained from some boats and for boats operating under 

special permits to Santa Catalina. The available CPUE data provided evidence of population 

depletion. Following the peak of the fishery in 1938-39, 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 decrease significantly ñin spite of a continued increase in fishing effortò (Figure 3-13). 

It is important to note that prior to 1937, shark landings were not distinguished by species in 

California, and through at least 1944, species-specific landings data were subject to other error 

because of record-keeping issues as well as the practice of discarding carcasses at sea. Based on 

the available data, tope sharks comprised a minimum of 52.9% of the total shark landings during 

1942-1944, and Ripley (1946) surmised that tope sharks comprised an ñundoubtedly higherò 

percentage of the total shark landings during 1939-1941. U.S. Fish and Wildlife Service (FWS) 

scientists recognized the same declining trend, warning the states of California, Oregon, and 

Washington in 1942 that ñintensification of the soupfin [tope] shark fishery would probably 

result in early depletion of the shark population of the West Coast watersò (FWS, April 10, 

1944). Comparing the December, January, and February landings of tope shark livers at the port 

of Seattle from 1943 to 1944, the FWS noted a 63%, 20%, and 70% decrease, respectively, 

despite observing that ñfishermen had intensified their efforts and were using more gearò (FWS, 

April 10, 1944). 

 

Figure 3-13. Total shark landings 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 were generally recorded in terms of carcass weight (meaning dressed 

weight; blue), round weight (meaning whole, live weight; orange), 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 line. (Figure adapted from Ripley, 1949). 

Ripley (1946) provided the earliest quantitative estimates of the tope shark population trend in 

this region based on CPUE in the gillnet fishery. Effort data were collected through interviews of 

gillnet fishers in four regions spanning the coast of California and consist of boat records from 

489 fishing trips between 1942 and 1945, including the total fathoms of net and the number of 
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hours fished by each boat. These effort data and tope shark landings data were used to calculate a 

rough average of CPUE, expressed as the number 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 3-

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

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

the fishery (see also Roedel and Ripley 1950). However, he found ñlittle doubtò that fishing 

success had declined from 1942-43 to 1944-45 and suggested that the trend observed in Eureka 

was likely representative of the tope shark population along the entire 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 27.9 mt in 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 sunken gillnet fishery in Hecate Strait, and both metrics indicated a 

sharp decline from 1943 to 1946 (Figure 3-15). Barraclough (1948) noted that in 1946, 

ñavailability became so low that the soupfin [tope] shark fishery almost disappeared from Hecate 

Strait.ò Likewise, James M. Lemon, Chief of the Branch of Technology in the USFWS Bureau 

of Commercial Fisheries (predecessor to NMFS), stated in January 1947 that G. galeus ñeither 

because of over-fishing or being chased away from its habitat off the West Coast, has almost 

disappearedò (Associated Press 1947). 

 

 

Figure 3-14. CPUE based on numbers of tope sharks taken in 1,000 fathoms of sunken gill net fished for 20 hours. 

(Source: Ripley 1946). 
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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: Barraclough 1948). 

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 the re-opening of international 

markets for other vitamin-bearing fish oils after the end of World War II, as well as the 

development of synthetic vitamin A alternatives (Roedel and Ripley 1950). As the fishery tailed 

off, species-specific data collection for G. galeus was largely discontinued. The State of 

California returned to the practice of reporting shark landings in aggregate until 1978, and while 

there are sporadic landings data for G. galeus in Oregon and Washington in the 1950s and 1960s 

(NMFS Office of Science and Technology, accessed May 6, 2024), there is no information on 

fishing effort to accurately assess the speciesô relative abundance during this period.  

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 G. galeus catch statistics, which can be used to estimate more recent 

population trends. NMFS began a series of fisheries-independent bottom trawl surveys in 1977 to 

monitor groundfish stocks along the U.S. West Coast. Surveys were initially conducted on a 

triennial basis at four depth strata that spanned the continental shelf (55-500 m). However, the 

monitoring program evolved over time to incorporate additional survey efforts, which expanded 

the depth range to the continental slope and increased the survey frequency to once per year. For 

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 2003 that NMFS streamlined 

the program and has since conducted surveys annually from May to October along the full extent 

of the U.S. West Coast (55-1,280 m depth) using a standardized grid-based sampling design (see 

Keller et al., 2017 for more detail about the past and current methodologies used in the West 

Coast Groundfish Bottom Trawl Survey). 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 central California (Figure 3-16). There is some indication that 

catch rate increased briefly in this region in 2016-2018; however, after a suspension of the 

survey in 2019 and 2020, catch rate returned to relatively low levels in 2021-2023 (Figure 3-16). 

The International Pacific Halibut Commission (IPHC) also conducts a Fisheries-Independent 

Setline Survey (FISS) to monitor halibut stocks in the NE Pacific. The FISS is conducted 

annually from May to September using bottom-set longline gear and covers a random subset of 

1,890 sampling stations ranging primarily from northern California to the Bering Sea (18-732 m 

depth; see IPHC (2024) for more information). Data are available beginning in 1998, and tope 

sharks have been encountered in this survey as far north as 54.5°N (i.e., Haida Gwaii) and as far 

south as 40.8°N (i.e., Eureka, California) (Figure 3-17). 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 each 100-hook skate. Both 

subsets of data show tope shark CPUE to be highly variable over time (Figure 3-18). 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 the data. They found that the mean 

number of tope sharks caught per sampling station did not change from 1998 to 2002 but then 

increased significantly from 2003 to 2018 (COSEWIC 2021). 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 2005, despite substantial 

fishing effort (7,243 hours of trawl and 1,632 sets with 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 that population abundance in this region was once quite high (Barraclough, 1948). 



  Draft Report  

76 

 

 

Figure 3-16. Tope sharks encountered in the West Coast Groundfish Bottom Trawl Survey program (1977-2022). 

(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 2003 (gray shaded 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 the circles represents the number of individuals caught, and 

the color represents the survey year (Source: NMFS). 
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Figure 3-17. Tope sharks observed in the IPHC FISS (1998-2024). Data are separated based on sampling design. 

Samples in which observations are 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, and the color represents the year in which the observation 

occurred. (Source: IPHC FISS). 

 



  Draft Report  

78 

 

 

Figure 3-18. Tope shark CPUE in the IPHC FISS. Colored bars depict CPUE, calculated as the number of tope 

sharks caught per 1,000 hooks from whole-haul (top) and 20-hook (bottom) samples. Darker 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 and resulting catchability. The dotted line indicates the total number of hooks observed each year. 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 survey. (Source: 

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 zero-inflated GLM that used a log link function and assumed a 

negative-binomial distribution. However, we elected to analyze whole-haul and 20-hook samples 

together in a single model, using the number of hooks (log-transformed) as an offset. We used a 

forward-based model selection procedure to test models of increasing complexity, which 

included various combinations of Sample Type (i.e., whole-haul vs. 20-hook samples), Latitude, 

Depth, and the Pacific Decadal Oscillation index, along with Year, as explanatory variables. We 

used Akaikeôs Information Criterion (AIC) to compare models for fit. We elected not to include 
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Soak Time as an explanatory variable, as the IPHC assumes the minimum soak time ñto be of 

sufficient length that catches of all species are unaffected by the exact valueò (Webster 2021), 

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 whether or not the adjustment factor was included.  

Based on AIC model comparison, the best-fit model formulation includes Year, Depth, Latitude, 

and the interaction of Year:Latitude as coefficients in the Count component of the model and 

Latitude as a coefficient in the Zero-Inflation component. All of the coefficients are statistically 

significant at a 0.001 alpha level (Table 3-1). Model predictions indicate that population 

abundance has generally increased over the study period (Figure 3-19). 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 latitude, corroborating the 

earlier observation by COSEWIC (2021). By plotting the modeled trend against Latitude along 

the x-axis, it is clear that the population trend is significantly greater at higher latitudes (Figure 

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

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

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

to warming waters. However, the 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 possible that 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 significance at the 0.001 alpha level. Note that explanatory variables are centered on their respective 

means. 

Count model coefficients (negative binomial with log link)   

Coefficient Estimate SE Z Pr(>|z|)  

(Intercept) -8.188 0.074 -110.769 < 2e-16 ***  

Year 0.080 0.009 8.907 < 2e-16 ***  

Depth -0.023 0.001 -15.474 < 2e-16 ***  

Latitude -0.546 0.030 -18.020 < 2e-16 ***  

Year:Latitude 0.030 0.004 8.485 < 2e-16 ***  

Log(theta) -2.102 0.079 -26.528 < 2e-16 ***  

      

Zero-inflation model coefficients (binomial with logit link)   

Coefficient Estimate SE Z Pr(>|z|)  

(Intercept) -5.270 0.716 -7.361 1.82e-13 ***  

Latitude -1.394 0.147 -9.464 < 2e-16 ***  
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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 hooks (whole-haul and 20-hook 

samples combined). Darker 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 and resulting catchability. (Top) Curves 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 where 

tope sharks were observed. (Bottom) Curve depicts the average marginal effect, which calculates a model prediction 

using latitude and depth measurements from stations where tope sharks were recorded and averages the predicted 

values by Year. Gray shading reflects the 95% confidence interval around the model prediction. 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 survey. (Source: IPHC 

FISS). 
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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 where the slope 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 by NMFS 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 Federally-managed limited-entry trawl fishery, several State-managed 

trawl fisheries, as well as various nearshore and pelagic fixed gear fisheries (e.g., longlines, hand 

lines, fish pots/traps) (see NWFSC (2024a) for more information). The At-Sea Hake Observer 

Program (A-SHOP) monitors discard rates for the three components of the at-sea midwater trawl 

fishery targeting Pacific hake (whiting): the Mothership, Catcher-Processor, and Tribal sectors 

(see NWFSC (2024b) for more information). Both datasets provide limited insight into tope 

shark population trends, as discard rates are sporadic for most gear types (Figures 3-21 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 2010s (Figures 3-21 and 3-22). The trend is particularly 

apparent in the at-sea Pacific hake fishery north of 46.25°N (i.e., waters off the coast of 

Washington) (Figure 3-22). 
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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 to full (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) are calculated only from vessels with on-board observers. Note that y-axes are scaled 

differently for each gear type for the purposes of visualization. (Source: NMFS). 
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Figure 3-22. Observed tope shark discards in the A-SHOP. Colored bars represent the observed rate of tope shark 

discards for each of the three components of the at-sea Pacific hake midwater trawl fishery. All fishery sectors are 

subject to full (100%) observer coverage. (Source: NMFS). 

 

The WCGOP 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 catch (i.e., 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 CPUE (Figure 3-23). 

In California, similar to the discards-only data, total catch per vessel has generally increased 

since 2015 for each gear type where tope sharks are consistently encountered (i.e., bottom trawl, 

bottom/midwater trawl, fixed gear, and non-trawl net gear fisheries) (Figure 3-23). For vessels 

using non-trawl net gear in California, CPUE declined substantially from an average of 8.9 x 10-2 

mt per vessel per year in 2002-2006 to 9.1 x 10-4 mt per vessel in 2013, before increasing again 

in subsequent years (Figure 3-23).  

Logbook data from the State-managed gillnet fishery in California corroborate this trend, based 

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 1981 to 2006. 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 reported by Ripley (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 roughly equivalent to 0.6 individuals caught in 1,000 fathoms of gillnet fished for 

20 hours. That is approximately a 15- to 100-fold decrease in CPUE from 1942 (Figure 3-13) to 

1981-2021 (Figure 3-23). It is important to note that the California Department of Fish and 

Wildlife (CDFW) cautions against using set-specific features (e.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 2021 (Figure 3-24). Notably, by dividing the 

logbook dataset by month, it is clear that the annual CPUE during warmer months (May-Aug) 

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

only slightly in recent years. By contrast, CPUE during cooler months (Oct-Nov) has increased 

substantially in 2018-2021 compared to prior years (Figure 3-25). 

It is important to highlight that these trends in CPUE take place alongside several regulatory 

changes that have gradually constrained the effort and location of gillnet fishing in California 

since the 1980s. These regulatory changes include a series of depth- and area-based 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 closure in 2000 and 2001 limiting the fishery to Federal waters south of Point 

Conception, and a permanent extension of the set gillnet ban in 2002 in all waters 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 drastically declined since 1986 (Figure 3-24), as gillnet fishing has 

largely been restricted to offshore waters in southern California. Therefore, it is plausible that the 

trends in CPUE from the gillnet logbook data are confounded with the changing location and 

effort within the fishery over time. As discussed in Section 2.7.2, tope sharks tend to migrate 

seasonally, generally toward 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 fishing effort in 

the southern, offshore portion of the speciesô distribution in this region. 
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Figure 3-23. Total observed tope shark catch in the WCGOP. For gear types with both full-coverage and partial-

coverage fisheries, estimates of discard rate per vessel are averaged between the full- and partial-coverage datasets 

to obtain a single estimate of discard weight per vessel. For gear types that are subject to partial observer coverage, 

the discard rates used in this calculation reflect only those vessels with onboard observers. (Source: NMFS). 
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Figure 3-24. Tope shark bycatch recorded in California gillnet fisheries by year. Gray bars depict the annual CPUE, 

calculated as the number of tope sharks caught per gillnet fishing trip. The dashed line depicts the total number of 

vessel trips per year. (Source: CDFW). 

 

 

Figure 3-25. Tope shark bycatch recorded in California gillnet fisheries by month. Gray bars depict the monthly 

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 passenger fishing 

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

on these logbook data, tope sharks have been observed only sporadically in northern California. 

In central and southern California, the species is encountered more consistently; however, there 

is no clear trend in CPUE, which has fluctuated on an approximately 15-year frequency in both 

regions (Figure 3-26). Peaks in CPUE in the mid-1980s, around 2000 (in central California) or 

2008 (in southern California), and in the mid-2010s are separated by periods lower CPUE in 

intervening years. In both regions, CPUE peaked most recently in 2016 but has generally 

declined in the years since. It is important to note these are opportunistic data, as CPFV trips are 

typically weather- and season-dependent and may be somewhat random in terms of location and 

duration. Therefore, the data are not necessarily a reliable indicator of trends in tope shark 

abundance. 

 

Figure 3-26. Tope shark bycatch recorded by California commercial passenger fishing vessel operators. Gray bars 

depict annual CPUE, calculated as the number of tope sharks caught per 1,000 fisher-hours (i.e., fishers x hours 

fished). Note, the y-axis is constrained for purposes of visualization. Anomalous CPUE values above the upper limit 

of the y-axis are shown with text labels. The regions are defined as follows: Northern: Fort Bragg to Oregon border 

(~39.4-42°N), Central: San Luis Obispo Bay to Bodega Bay (~35.1-38.3°N), Southern: San Diego to Santa Barbara 

(~32.6-34.4°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 been less commonplace in the NE Pacific. Throughout the 

majority of the last four decades, the species has been only sporadically encountered in the wide-

ranging West Coast Groundfish Bottom Trawl Survey and by NMFS observers in various 

Federal and State-managed fisheries. In the California gillnet fishery, a rough comparison 
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between the data presented by Ripley (1946) and logbook data from 1981-2021 reveals that tope 

shark CPUE is approximately 15- to 100-fold lower than it was during the peak of the fishery in 

the 1940s. Although, it must be noted that the effort and location of the 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 exception of the opportunistic CPFV logbook data, 

available datasets consistently show an increase in CPUE since 2016. In several datasets, such as 

the WCGOP and A-SHOP discards, and the California gillnet logbooks, this increase follows a 

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 

fishery-independent IPHC FISS, which is the most statistically robust dataset available, suggest 

that CPUE has significantly increased since 1998, particularly in the northern portion of the 

speciesô distribution. Thus, while the population remains depleted relative to its unexploited 

level, there is consistency among datasets suggesting that the population is likely increasing to 

some degree. 

3.5 SW Pacific 

Although tagging and genetic data indicate that migration and interbreeding occur between the 

two countries within the SW Pacific region (see Section 2.8.6), tope shark populations in 

Australia and New Zealand are monitored and managed as separate stocks. Accordingly, given 

the separate management of tope sharks in Australia and New Zealand, available information on 

abundance and population trends is presented by country. 

3.5.1 Australia 

Sustained harvest of tope sharks in Australia since the early 20th century has driven a significant 

long-term decline in population abundance (Davis et al. 2024). Early signs of overexploitation 

date back to the 1940s, when both large, gravid female and juvenile tope 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 (Fowler et al. 2005). Around the 

same time, Olsen (1959) reported declining 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 1944 and 1956 alongside a concurrent decline in mean body size and CPUE, warning 

that the fishery was showing ñtrends which are suggestive of depletionò and may follow the 

patterns of collapse observed in the NE Pacific unless stronger regulations were put in place 

(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. In 1991-1997, Stevens and West 

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

by Olsen. They found that catch rates were ñmuch lowerò at all sites and that pups may no longer 

be present at certain sites where they were once fairly common, such as in Georges Bay and 

DôEntrecasteaux Channel. In Pittwater, where Olsen (1984) reportedly caught up to 80 juveniles 

per day by handline in the 1940s-1950s, Stevens and West (1997) were not able to catch a single 

tope shark in 23 hours of fishing in 1992 using the same methods and gear. Likewise, in Port 
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Phillip Bay, Victoria, where Olsen could reportedly catch more than 200 juveniles and subadults 

per day in 1947-1951 (pers. comm., cited in Walker 1998), artisanal fishers caught fewer than 10 

per day during a 3-year research study in the 1990s (Walker 1998). Moreover, demersal gillnet 

and longline surveys conducted in Bass Strait showed an 87% reduction in CPUE between 1973-

1976 and 1998-2001 (Walker et al., 2005). 

A comparison of recapture rates from two tagging programs in the 1940s-1950s and 1990s 

provides further evidence of population decline. During Olsenôs original tagging program from 

1947-1956, only 0.3% of the 1,170 juveniles tagged in Pittwater were recaptured at the same site. 

Stevens and West (1997) conducted a similar tag-recapture experiment in Upper Pittwater in 

1996, and 18% of the 100 tagged juveniles were recaptured at the same site, a nearly 60-fold 

higher recapture rate. The authors interpreted this result as indication of reduced population 

abundance, although differences in site fidelity or dispersal behavior might also have played a 

role. 

In response to the observed population declines, the Australian government listed the tope shark 

as ñconservation dependentò under the Environment 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 point (B20) within three 

generations (66 years) from 2008 (Davis et al. 2024). The rebuilding strategy incorporated Total 

Allowable Catch (TAC) reductions from 800 mt in 2002 to 240 mt by 2010; a ñ20% ruleò 

whereby a quota holder must hold 5 times more gummy shark quota than tope shark quota 

(introduced in 2011-2012); mandatory release of live-caught tope sharks (introduced in 2014-

2015); and extensive spatial closures to protect breeding populations of tope sharks, as well as 

critical pupping and nursery areas (SharkRAG 2011; Davis et al. 2024). See Section 4.5.6.1 for 

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 (1998). Based on a spatially aggregated, age- and sex-structured model, 

estimates of adult biomass at the start of 1995 ranged from 13% to 45% of pre-exploitation 

levels, depending on model specifications. Over the following decade, several updates and 

reassessments produced similar results across a range of model configurations, each varying in 

its assumptions about stock structure and movement patterns within the population, and in how 

certain data were incorporated. Model predictions from Punt et al. (2000a) suggested that age-1+ 

biomass (B1+) at the start of 1997 was likely between 17% and 25% of pre-exploitation levels, 

while pup production was likely between 12% and 18% of pre-exploitation levels (discounting 

model scenarios that the authors deemed unrealistic). Thomson and Punt (2009) later updated the 

assessment model by incorporating fisheries-independent data from gillnet research surveys 

conducted between 1973 and 2008, along with several fisheries-dependent datasets (Figure 3-27 

and Figure 3-28). Model estimates suggested that B1+ 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 levels (Figure 3-29). Notably, Thomson and Punt (2009) found significant 

differences between models that assumed a single fishery stock in Australia versus those that 

assumed two. Specifically, the two-stock models consistently provided a better fit to the data and 

estimated less depletion (B1+: 14-20% pre-exploitation; pup production: 11-17% pre-

exploitation) than one-stock models (B1+: 7-9% pre-exploitation; pup production: 6-8% pre-

exploitation).  
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Figure 3-27. Standardized CPUE for tope shark caught using 6 inch gillnet 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 Punt 2009). 

 

 

Figure 3-28. Standardized CPUE for tope sharks recorded by Integrated Scientific Monitoring Program (ISMP) 

observers in the Australian trawl fishery. (Source: Thomson and Punt 2009) 
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Figure 3-29. Estimated age-1+ 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, respectively. Results are shown for two modelsðthe ómean lenô sensitivity model (black lines and text) 

and the óCPUE 1997 SAô sensitivity model (grey lines and text). (Source: Thomson and Punt 2009). 

In the past decade, fishery managers in Australia have transitioned away from CPUE-based stock 

assessment models toward a new framework based on close-kin mark-recapture (CKMR) 

analysis (SharkRAG 2011; Davis et al. 2024). This shift was prompted by concerns that changes 

in fishing behaviorðdriven by implementation of the speciesô rebuilding strategyðwere 

undermining the reliability of fishery-dependent CPUE as an index of abundance. Unlike the 

age-structured models, which estimated population abundance relative to a theoretical unfished 

baseline (B0), CKMR provides an absolute measure of adult abundance by detecting genetic 

relationships among individuals and relating their frequency to the underlying number of 

reproductive adultsðin the case of the Australian assessment of tope sharks (Thomson et al. 

2020), these were primarily half-sibling pairs. The basic principle is that in a large population, 

any two randomly selected juveniles are unlikely to share a parent, but in a smaller population, 

the likelihood increases. These estimates can then be integrated into a population dynamics 

model and can be used to project the population trends forward or backward under various 

exploitation scenarios. This method does not require other time series of relative abundance, 

such as CPUE, and is thus unaffected by changes in fishing behavior. 

To apply the CKMR framework to the Australian tope shark population, Thomson et al. (2020) 

collected and genotyped over 2,400 individuals from across South Australia, Bass Strait, and 

Tasmania between 2010 and 2017. They identified 65 half-sibling pairs, 34 full-sibling pairs, and 

3 parent-offspring 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 lower than the abundance 

estimated by the conventional stock assessment model (Thomson 2012). The authors proposed 

several hypotheses to explain this discrepancy, but suggested that the most likely scenario is that 

there are multiple overlapping biological stocks of tope sharks in Australia, perhaps structured 

according to different pupping grounds, which are differentially depleted (Thomson et al. 2020). 

Otherwise, under a single-stock assumption, 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 

severely depleted and therefore are no longer significantly contributing to recruitment. They also 

interpret the relatively small abundance estimate from the CKMR analysis as evidence that the 

immigration rate from the considerably larger tope shark population in New Zealand is limited 

and likely does not significantly influence local demographics; although, Walker et al. (2020) 

suggested that migration from New Zealand may have helped stabilize the Australian population 

since the early 2000s.  

Thomson et al. (2020) also generated 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 resulted in a modest upward trend in adult 

abundance, with estimated annual increases of approximately 1-11% depending on the 

exploitation scenario. However, the confidence intervals were very wide, and a declining trend 

could not be ruled out in any case (Figure 3-30). Based on the results of this analysis, SharkRAG 

adopted a fishery management strategy based on the mean 2013-2017 catch rate scenario, which 

predicted a 3% average annual increase in population abundance (Davis et al. 2024). 

 

Figure 3-30. Past and projected future age-1+ abundance under zero exploitation (black dots, grey shading); the 

2016 exploitation rate (blue dots and shading); the 2017 exploitation rate (green dots, brown shading); and the 

average of the 2013-2017 exploitation rates (red dots and shading). Shading indicates the 95% confidence interval. 

(Source: Thomson et al. 2020). 
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In a follow-up to the 2020 study, Thomson et al. (2025) analyzed an expanded dataset of 5,982 

samples, adding roughly 3,000 samples collected between 2018 and 2023 to the original dataset. 

The updated analysis yielded 202 half-sibling pairs, 98 full-sibling pairs, and 8 parent-offspring 

pairs. The authors estimated population trends using both a standard GLM framework and also a 

ñmodified GLMò that accounts for known ageing error and the triennial female reproductive 

cycle. Both approaches produced similar results, with an estimated annual increase in adult 

abundance of about 7.5% (90% CI: 2.7-12.3%) over a period that likely spans 2006-2020, 

providing fairly robust evidence of ongoing population rebound in Australia. 

Lastly, an analysis of CPUE in the trawl sector of the Southern and Eastern Scalefish and Shark 

Fishery (SESSF) (1996-2020) provides additional insight into recent population trends in 

Australia. The data show a decline in catch rate from 1996 to 2003, consistent with the datasets 

used by Thomson and Punt (2009). After 2003, however, catch rate has increased steadily, 

reaching a level in 2020 that approaches or slightly exceeds that of 1996 (Figure 3-31). Notably, 

unlike the gillnet fishery, where changes in fishing behavior towards greater avoidance have 

undermined the reliability of CPUE datasets, the trawl fishery is unlikely to have targeted tope 

sharks at any time and therefore provides a more consistent record of catch and effort (Tuck 

2022). Although, Davis et 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, observed 

CPUE trends may not be representative of the broader Australian population. 

 

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 estimates. The graph scales both time-series of standardized catch rates relative 

to the mean of each time series. (Source: Tuck 2022). 

3.5.2 New Zealand 

As discussed below in Section 4.3.5, similar 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 increased significantly over the following decades, driven in part by 

expansion of the set gillnet fishery, and peaked around 5,000 mt in 1984ðone of the highest 

annual landing volumes recorded for this species in any region globally. Active management of 
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the species within the New Zealand Quota Management System (QMS) began in 1986, at which 

point a Total Allowable Commercial Catch (TACC) 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 (Fisheries New 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 example, focused on targeted set gillnet and bottom longline 

fisheries but found the resulting indices unreliable due to sparse, inconsistent data and the 

potential for hyperstability due to the speciesô schooling nature. Hyperstability can occur when 

CPUE remains artificially high despite an underlying decline in abundance, typically because 

fishers non-randomly target dense aggregations of the population (see Harley et al. 2001). Ayers 

et al. (2006) extended this work by analyzing CPUE from bycatch fisheries, which they argued 

might better reflect 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 Zealand 2024b). These monitoring units were delineated 

using boundaries that roughly correspond to gaps between where tope shark catch is 

concentrated (Dunn and Bian 2018; see Figure 3-32). The biomass indices used in the 

assessments are based on CPUE data from inshore research trawl surveys (Figure 3-33), as well 

as commercial set gillnet, bottom longline, and bottom trawl fisheries operating within each 

monitoring unit (Tremblay-Boyer 2021). Importantly, Dunn and Bian (2018) highlighted that the 

inshore trawl surveys should be viewed predominantly as surveys of juvenile cohorts, as they 

catch a greater proportion of small fish (< 50 cm) and smaller proportion of large fish (> 100 cm) 

compared to commercial fisheries. The Inshore Fisheries Working Group (INSWG) determined 

which datasets to include in each regional biomass index based on the amount of data available 

and whether or not the data were judged to be reliable. Reference points (e.g., BMSY, 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 

qualitative likelihood scores to evaluate the status of each regional stock with respect to the 

reference points (i.e., ñVery Likelyò: > 90% probability; ñLikelyò: 60-90% probability; ñAbout 

as Likely as Notò: 40-60% probability; ñUnlikelyò: 10-40% probability; ñVery Unlikelyò: < 10% 

probability) (Fisheries New Zealand 2024b). 



  Draft Report  

95 

 

 

Figure 3-32. New Zealand tope shark regions used to assess stock status (Source: Fisheries New Zealand 2024b) 

 

 

Figure 3-33. Tope shark estimated total biomass for the west coast North Island (WCNI), west coast South Island 

(WCSI), including Tasman 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). 
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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% decrease in fishing effort (Figure 3-34). The INSWG found it 

likely that current biomass was at or above BMSY. They also found it unlikely that biomass would 

decline at the current level of catch and about as likely as not that overfishing (i.e., where fishing 

mortality exceeds FMSY) may occur at the current level of catch. There was not sufficient data 

from the WCNI bottom trawl survey to assess long-term trends (Figure 3-33) (Fisheries New 

Zealand 2024b). 

  

 

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 

landed tope shark by all methods from the monitoring unit (gray line). Horizontal dashed lines represent the target 

(BMSY; green), the soft limit (50% BMSY; yellow), and hard limit (25% BMSY; red). The reference period is shown in 

beige. (Right) Annual relative exploitation rate for tope shark in SCH N/1E from the averaged set gillnet, bottom 

longline, and bottom trawl CPUE series. The interim FMSY-compatible target is shown by the green dashed line. 

(Source: Fisheries New Zealand 2024b). 

 

In the region that includes SCH 2 and the top of SCH 3, as well as KaikǾura and Pegasus Bay 

(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 biomass, as there were 

conflicting trends in the data series that could not be explained (Figure 3-35). Furthermore, while 

there is some indication from the ECSI survey data that biomass was generally higher after 2007 

compared to pre-1996 (Figure 3-33), the survey almost exclusively sampled juveniles and was 

therefore not considered as a suitable biomass index. 
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Figure 3-35. Estimated biomass in SCH 2/3N from the combined set gillnet, bottom longline, and bottom trawl 

series. All combined series use the delta-lognormal method for standardization. Vertical bars indicate the 95% 

confidence interval. The level of no change (index value of 1) is shown with a dotted line for reference. (Source: 

Tremblay-Boyer 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 fishery include the highest proportion of large 

tope sharks in New Zealand. Additionally, an interim BMSY-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 depleted 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 increased (Figure 3-36). 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 target BMSY baseline. As mentioned above, 

the ECSI survey data were not considered a suitable biomass index for this region 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 

(Tremblay-Boyer 2021). The INSWG also considered as potential biomass indices the bottom 

trawl and bottom longline CPUE datasets from this region, which exhibited more stable long-

term trends generally (Figure 3-37). However, the datasets were determined to likely not reflect 

true population 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 target (BMSY; green), the soft limit (50% BMSY; yellow), and hard limit (25% 

BMSY; red). The reference period is shown in beige. (Right) Annual relative exploitation rate for tope shark in SCH 

3S/5 from the set gillnet CPUE series. The interim FMSY-compatible target is shown by the green dashed line. 

(Source: Fisheries New Zealand 2024b). 

 

 

Figure 3-37. Comparison of key standardized CPUE indices across fishing methods in SCH 3S/5. All series are 

combined binomial-lognormal indices. Vertical bars indicate the 95% confidence interval. The series are slightly 

offset to improve clarity; the level of no change (index value of 1) is shown with a dotted line for reference. (Source: 

Tremblay-Boyer 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 (Tremblay-Boyer 2021). Tope shark catch in the bottom longline fishery is 

dominated by large, mature individuals. Based on 16 years of available CPUE data, the biomass 

index has fluctuated without a discernible trend since 2003-2004 alongside a gradual increase in 

fishing intensity (Figure 3-38). Because the 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 generally increased since the early 1990s (Figure 3-33), 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 substantial portion of the speciesô preferred depth range, resulting in samples of 

exclusively large individuals (Tremblay-Boyer 2021; Fisheries New Zealand 2024b). 

 

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 (gray line). (Right) 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, biomass declined from the 

late 1990s to 2000 and has largely fluctuated without a discernible trend in the years since 

(Figure 3-33 and 3-39). The INSWG established a target BMSY baseline as the mean estimated 

biomass from 2005 to 2017, on the basis that biomass remained stable during this period while 

fishing intensity was ñhigh and relatively stableò (Fisheries New Zealand 2024b). They 

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 experiencing 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 data (Figure 3-40). However, they noted that the fishery data may be 

compromised by extensive area closures implemented for the conservation of Hectorôs and Maui 

dolphins, which have reduced effort in the fishery. 
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Figure 3-39. (Left) Biomass index for tope shark in SCH 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 target (BMSY; green), the soft limit (50% BMSY; yellow), and hard limit (25% 

BMSY; red). The reference period is shown in beige. (Right) Annual relative exploitation rate for tope shark in SCH 

7/8/1W from the set gillnet CPUE series. The interim FMSY-compatible target is shown by the green dashed line. 

(Source: Fisheries New Zealand 2024). 

 

 

Figure 3-40. Combined CPUE series for the set gillnet fishery in SCH 7/8/1W. The combined index uses the delta-

lognormal method. The vertical lines span the 95% confidence intervals. (Source: Fisheries New Zealand 2024). 

 



  Draft Report  

101 

 

In June 2018, Fisheries New Zealand conducted a qualitative risk assessment for local 

chondrichthyan species, in accordance with the objectives of the countryôs NPOA-Sharks (Ford 

et al. 2018). Using five years of fishing data and knowledge of the speciesô biology, an expert 

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 consequence on the speciesô status. Fishing 

intensity for tope sharks was scored at the highest level, reflecting that ñcaptures are locally to 

regionally high or continual and widespread.ò The consequence of the fishery on the speciesô 

status was assessed as intermediate (3 out of 6), reflecting a ñmoderate and sustainable level of 

impact such as full exploitation rate,ò but no indication that actual or potential impact is 

unsustainable. Among the 11 chondrichthyan species managed under the QMS, the tope shark 

shared the highest cumulative risk score with 5 other species; although, the panel stressed 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 experienced a significant, century-long decline due to 

sustained and, at times, intense 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, with biomass 

estimated to have fallen to as low as 7-12% of pre-exploitation 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 stabilized or begun 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, widespread decline. 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 others show signs of localized depletion and 

are likely experiencing overfishing. 

3.6 SE Pacific 

A population abundance estimate and population trend data are not available for tope sharks in 

the SE Pacific region. Available landings data are limited for this region, and species-level 

assessments based on these data are hampered by species misidentifications and grouping of 

shark landings under generic namesðe.g., ótolloô or ótiburonô (Sebastian et al. 2008; López de la 

Lama et al. 2018). Despite extensive fishing effort and targeted shark fisheries in the region, 

reported landings for tope sharks are low (Doherty et al. 2014; Walker et al. 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 (Walker et al. 

2020).  

 

In Ecuadorôs waters, at the northern extent of the tope sharkôs distribution in this region, sharks 

are taken regularly as bycatch in fisheries for large, pelagic fish, including mahi-mahi (or dorado, 
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Coryphaena hippurus), tuna (Thunnus spp.), and swordfish (Xiphias gladius); some limited take 

of sharks also occurs through directed, artisanal fisheries (Martinez 1999). Although multiple 

species of Triakidae (e.g., Mustelus spp.) are recorded in landings data, there appear to be no 

landing records for G. galeus in Ecuador, with the exception of a small number of landings 

records for the large pelagic artisanal fishery during 2008-2012 (Martinez 1999; Jacquet et al. 

2008; Martinez-Ortiz et al. 2015). In a recent investigation by the CITES Secretariat, tope shark 

fins were also not identified among fins exported from Ecuador to Peru during 2017-2022 

(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 and Chile (see Section 

4.3.6), these data indicate that tope sharks comprise a small percentage of the overall shark 

harvest in both countries (Pequeno and Lamilla 1997; Sebastian et al. 2008; Doherty 2014; 

Gonzalez-Pestana et al. 2016). The limited landings and trade data are insufficient to allow for 

an analysis of population trends for tope sharks in either countryôs waters, and no fisheries-

independent surveys or assessments of tope sharks appear to be available.  

See Section 4.3.6 for 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, it is not possible to estimate the abundance and trends for the 

tope sharks in the SE Pacific. Fisheries-independent data do not appear to be available, and 

species-specific landings data are limited. Based on the landings and trade information available 

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 region and the low reported catches, it is 

plausible that the species is not abundant in the region. However, the available data do not allow 

for any strong inferences with respect to total or relative abundances over time.  

4.0  Threats 

4.1 Approach to Assessing Threats 

Section 4(a)(1) of the ESA requires NMFS to determine whether a species is endangered or 

threatened because of any of the following factors (i.e., threats):  

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 present available information pertaining to each of these threat 

categories. In evaluating threats to the species, we considered 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 previously in Section 2.6, tope sharks have a broad but discontinuous geographic 

range that includes portions of the North and South Atlantic, North and South Pacific, Indian 

Ocean, and Mediterranean Sea (see Figure 2-2). Declines in abundance of tope sharks have been 

reported in various regions; however, based on the available data, it is not clear whether the 

species has been extirpated from any parts of its range. Likewise, there are no data indicating that 

tope sharks have undergone any significant range shifts or expansions.  

Ocean temperature, which is projected to increase under all plausible future greenhouse gas 

emission scenarios out to the year 2100 and likely beyond (Fox-Kemper et al. 2021), appears to 

be an important driver of tope shark distributions (Klippel et al. 2016). While tope sharks occur 

in a wide range of water temperatures, ranging from minimums of at least 8.1°C to maximums of 

at least 27°C, they typically occur in waters between 12 and 21°C and are hypothesized to avoid 

warmer, equatorial waters (West and Stevens 2001; Menni et al. 2010; Cuevas et al. 2014; 

Kippel et al. 2016; Rogers et al. 2017; Jaureguizar et al. 2018). Although thermal tolerances and 

preferences are not fully resolved for this species, increases in ocean temperatures are likely to 

influence the future distribution of tope sharks and may affect the availability of suitable habitat. 

Poleward range shifts are generally predicted for marine fishes (bony and cartilaginous) under 

modeled oceanic conditions for various future greenhouse gas emission scenarios developed by 

the Intergovernmental Panel on Climate Change (IPCC), with the greatest relative shifts 

occurring under the highest-emission scenarios (Morley et al. 2018; Braun et al. 2023; Hodapp et 

al. 2023). For species with cross-equatorial distributions, higher emissions scenarios are also 

predicted to cause a widening gap in suitable habitat around the equator (Hodapp et al. 2023). 

Many marine fishes are also predicted to experience net losses in suitable habitat with continued 

ocean warming, with the magnitude of these losses varying by species and region (Braun et al. 

2023; Hodapp et al. 2023). Some fish species, on the other hand, are predicted to have a net 

increase in suitable habitat (Morley et al. 2019).  

No published analyses of ocean warming-driven range shifts for tope sharks are available; 

however, we estimated potential future shifts by applying the same basic approach as Hodapp et 

al. (2023), comparing current ñsuitableò habitat to model-predicted ñsuitableò habitat in the year 

2100. We based our analysis on the IPCCôs Shared Socioeconomic Pathway 2-Representative 

Concentration Pathway 4.5 (SSP2-RCP4.5) emissions scenario, using the AquaMaps habitat 

model and data (Kaschner et al. 2019; Kesner-Reyes 2019; Reygondeau et al. 2026). This model 

uses verified occurrence data from publicly available sources (e.g., FishBase) and seven 

environmental data layersðdepth, surface and bottom temperature, salinity, primary 

productivity, dissolved oxygen, sea ice concentration, and distance to landðthat represent key 

physical and biological factors structuring the speciesô distribution at large scales and thus which 

can be used as predictors of species presence. These data are assigned and modeled at the scale 

of 0.05° grid cells (Kesner-Reyes et al. 2020; Reygondeau et al. 2026). In our analysis, we 

quantified the projected change in suitable habitat area using the Habitat Suitability Index (HSI) 

for present-day and 2100 conditions, which was calculated on a scale of 0 to 1,000. We first 

defined ñsuitableò habitat as any grid cell with an HSI value greater than or equal to the modeled 

presence/absence cutoff value of 685 and constrained the analysis to a geographic extent that 

included only grid cells that were ñsuitableò in either time period. We then compared the total 

suitable area (km2) in each time period to calculate the percent change predicted between present 

day and 2100. Consistent with the results of Hodapp et al. (2023), our comparison of the speciesô 
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predicted range in present day compared to 2100 under the SSP2-RCP4.5 scenario indicates a 

loss of suitable habitat around the equator and an expansion of suitable habitat near the poles 

(Figure 4-1). Our analysis predicts that the global range of tope sharks would increase by roughly 

13.2%, particularly in the Northern Hemisphere, but that changes would vary considerably 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 to experience an estimated 

6.4% reduction in suitable habitat area. It is worth noting that this model does not account for 

various biological, ecological, or other physical factors that may influence habitat use by tope 

sharks, such as changes in migratory behaviors, intra-specific variation, shifts in ecological 

interactions, or barriers to migration (Kashner et al. 2019). Therefore, our range map for the year 

2100 should not be interpreted as indicating the precise future range of the species.  

In addition to the first-order impacts of elevated ocean temperatures, marine systems are also 

expected to experience more complex, cascading changes over the next century, including 

altered ocean currents, oceanographic cycles, productivity, and food web dynamics, which have 

been shown to impact coastal sharks (Howard et al. 2013; Holbrook et al. 2019; Fox-Kemper et 

al. 2021; Matich et al. 2024). Available data suggest that tope sharks are likely vulnerable to 

these broader environmental shifts. For example, using tope shark landings data from Andalusia 

(southern Spain) from 1986 to 2013, Baez et al. (2016) found a significant negative correlation 

between tope shark landings and the North Atlantic Oscillation of the prior year (r = -0.506, p = 

0.006), and a significant positive correlation of tope shark landings and accumulated snow from 

the prior year (r = 0.596, p = 0.009), suggesting that tope shark landings in this region may be 

influenced by the main climatic oscillation and conditions associated with increased input of 

land-based nutrients into the marine environment (and presumably increased plankton 

productivity). In addition, results of a climate sensitivity analysis by Ortega-Cisneros et al. 

(2018) for 40 species in the southern Benguela current system, which was developed using 14 

life-history traits for each species, indicated that tope sharks were among the most sensitive 

species in this region, and that they would likely have a low capacity to respond to the effects of 

ocean warming and associated environmental impacts. Taken together with the previously 

discussed modeling results, this information suggests with a high degree of certainty that ocean 

warming and associated impacts on marine systems will affect tope shark populations over the 

foreseeable future (i.e., out to 2100); however, the nature (e.g. changed distribution, productivity, 

abundance) and severity of any effects remain difficult to predict given the available data.  
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Figure 4-1. Predicted change in suitable habitat area for G. galeus from present day to the year 2100 under the 

SSP2-RCP4.5 emissions scenario, using the AquaMaps species distribution model (v.10/2019; 

https://www.aquamaps.org). Areas in blue are considered by the model to be suitable for tope sharks currently and 

in 2100. Areas in green are not considered suitable currently but are predicted to become suitable by 2100. Areas in 

red are considered suitable currently but are predicted not to be suitable by 2100. 

In addition to potentially altering the availability of their suitable habitat, ocean warming and 

acidification could result in physiological and behavioral consequences for tope sharks. Ocean 

temperature, for instance, may provide important cues for migration and influence aspects of 

tope shark biology and physiology (e.g., gestation, spermatogenesis, swimming, foraging; Olsen 

1954; Theron 2001; Jaureguizar et al. 2018; Thorburn et al. 2019; Nosal et al. 2021). 

Increasingly acidic ocean conditions within ranges projected to occur by 2100 as the oceans 

continue to take up atmospheric carbon dioxide (e.g., pH = 7.5-7.9; Canadell et al. 2021) have 

been shown in controlled, laboratory experiments to have various effects on sharks, including 

reduced survival and growth and impaired foraging behavior (Rosa et al. 2017; Vilmar and Di 

Santo 2022). As evident from the available studies, which do not address tope sharks, there is 

also considerable intra-specific variation in sharksô sensitivities and responses to these habitat 

stressors. Therefore, although ocean warming and acidification trends are expected to continue 

over the foreseeable future (i.e., to at least 2100) regardless of the rate of CO2 emissions (IPCC 

2023), additional study is needed to understand both the independent and combined effects of 

warmer water temperatures and ocean acidification 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 change, these natural fluctuations are expected to become more extreme (Cooley et 

al. 2022) and could present physiological challenges for tope sharks. One potential challenge 

within these shallow, nearshore habitats is increased variability in salinity as a result of changes 

in evaporation and freshwater input (e.g., increased droughts, increased frequency and severity of 

extreme rain events). As osmoconformers (i.e., 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 salinity, but evidence of this is 

limited. In one study, which examined the effects of hypersaline conditions by exposing YOY 
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tope sharks (n = 3-8) to elevated salinity (41ă) for 48 hours, the tope sharks exhibited a decline 

in metabolic rate (35% decline in oxygen consumption) and some signs of protein damage 

(Tunnah et al. 2016). Overall, however, the tope sharks showed an effective physiological 

response to hypersalinity (Tunnah et al. 2016). Another study by Morash et al. (2016) examined 

the effects of hyposalinity by exposing YOY tope sharks (n = 10) to low salinity conditions 

(25.8ă) for 48 hours. Results of this study also indicated a significant decline in metabolic rate 

(~15%), but no evidence of protein damage and an overall effective response to hyposalinity 

(Morash et al. 2016). As both of these studies were short-term and examined salinity changes in 

the absence of other physical changes to the habitat (e.g., increase temperatures), it is not clear 

how tope sharks would respond to more frequent or longer duration events.   

In addition to the various climate-related impacts to tope shark habitats, coastal development and 

other human activities within the coastal zone can modify, disturb, or degrade important 

nearshore areas, as has been clearly evidenced by observed declines in species abundance and 

diversity and losses of seagrasses in estuaries and coastal seas around the world (Lotze et al. 

2006). Coastal development and urbanization can negatively affect coastal habitats by, for 

example, increasing sedimentation and nutrient input, and reducing habitat complexity. 

Degradation of tope shark nursery areas in southern Tasmania and Victoria, Australia, has been 

cited as a possible cause for the substantial decline in the abundance of tope shark pups in these 

areas between the 1950s and 1990s (TSSC 2009; Stevens and West 1997); however, causal links 

between the habitat degradation and the observed declines in juvenile tope sharks were not 

established. Subsequent surveys in southern Tasmania (Upper Pittwater and Frederick Henry 

Bay) during 2012-2014 also suggest that abundance of YOY tope sharks have increased or at 

least stabilized in these nursery areas since the 1990s (McAllister et al. 2018).  

Various toxic pollutants, including heavy metals (e.g., arsenic, cadmium, lead, mercury), 

plastics, pesticides, and hydrocarbons, are also likely to be elevated within coastal waters 

adjacent to human population centers. As long-lived, fairly high-trophic level consumers, tope 

sharks can bioaccumulate various contaminants, which could potentially have negative 

consequences on the health and physiology of the sharks (Scheuhammer et al. 2007; Skomal and 

Mandelman 2012; Alves et al. 2022). Tope sharks are known to bioaccumulate mercury, with 

larger, older adults having higher concentrations in their muscle tissue (sometimes in excess of 

legal limits set for human consumption) (Walker 1999; McKie and Topping 1982; Domi et al. 

2005; Torres et al. 2014). Based on sampling of tope sharks bycaught off the relatively pristine 

Azores (where hydrothermal vents are a natural source of metals) in 2013, Torres et al. (2014) 

found levels of bioaccumulated arsenic and mercury (maximums of 28.98 ° 1.26 and 0.57 ° 0.01 

mg/kg wet weight, respectively) in the largest size-class of males and females (> 100 cm TL, n = 

23-26) that exceeded the maximum limits established in some countries for human consumption. 

Ingestion of plastics, which are now ubiquitous in marine environments, has been reported for 

various marine species, including sharks, and is an environmental issue of growing concern 

(Harris 2020; Janardhanam et al. 2022; Munno et al. 2024). Other than the report of mesoplastics 

(5-20 mm) in one tope stomach (of 31) collected from the English Channel in 2012 (Biton-

Porsmoguer 2022), however, we are not aware of any assessments of rates of plastics ingestion 

by tope sharks or resulting health consequences (see also Munno et al. 2024).  

With respect to the pollutants that have been found at elevated levels within tope sharks, the 

health implications for the sharks are poorly understood. In the study conducted by Torres et al. 
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(2014), the bioaccumulated levels of mercury in tope sharks were highly correlated with 

selenium (r = 0.91), which is thought to play a role in mercury detoxification (Storelli and 

Marcotrigiano 2002; Braco et al. 2007). A preliminary study by Bonwick et al. (1990) also 

showed relatively high levels of metallothionein-like proteins in the liver of an adult male tope 

shark (126 cm TL) that had been captured in the northern Irish Sea/Liverpool Bay, an area 

considered to be heavily contaminated with trace metals. Metallothioneins are thought to play a 

role in regulating essential trace metals and detoxification of non-essential trace metals (Hauser-

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 extent. Overall, however, 

it remains unclear to what extent toxic pollutantsðoperating alone or in combination with other 

potential threats (e.g., disease)ðare affecting the health and status of tope sharks.  

In summary, the available data indicate that, due to ocean warming and associated effects on 

marine systems, the distribution of tope sharks will likely change and the availability of suitable 

habitat may expand in some locations, particularly in the Northern Hemisphere, while declining 

elsewhere, particularly in equatorial and tropical regions. Other forms of habitat degradation, 

particularly reduced water quality, are also likely to affect tope shark habitats, particularly those 

nearshore habitats used predominantly by juveniles and pregnant females. Exposure to and 

bioaccumulation of certain contaminants like mercury, while well documented in tope sharks, 

has poorly understood consequences on their health and survival. Because sufficient data to 

evaluate the extent to which tope sharksô health and abundance are affected by these forms of 

habitat degradation are currently lacking, we cannot make firm conclusions about the severity of 

these threats or how they will affect tope sharks over the foreseeable future. Discerning whether 

any observed declines in tope shark abundance within coastal habitats were driven by habitat 

degradation, such as those observed in nursery areas in Australia, is further challenged by the 

fact that observed population declines are largely attributed to overfishing (see Section 4.3). 

Lastly, we acknowledge that impacts to tope shark habitat will co-occur and interact, and the 

extent to which the various environmental changes to their habitat will alter or exacerbate their 

susceptibility to other threats (e.g. fishing and bycatch, toxic pollutants) is uncertain.   

4.3 Overutilization 

To evaluate threats to tope sharks under section 4(a)(1)(B) of the ESA, we considered data and 

information regarding commercial, recreational, scientific, and educational use of this species. 

We found no evidence or indication that tope sharks have been or are currently being 

overutilized for scientific or educational purposes; therefore, those topics are not discussed 

further in this report. Instead, our review focuses on fishing activities, which have been 

implicated as an important driver of population dynamics for this species in every region where 

it occurs. In this section, and pursuant to section 4(a)(1)(A) of the ESA, we present an evaluation 

of the effect of fishing on tope sharks; and, pursuant to section 4(a)(1)(E) of the ESA, we also 

present available information on subsistence harvest of tope sharks.  

Tope sharks are mainly taken in industrial fisheries but are also taken in artisanal, recreational, 

and subsistence fisheries (Figure 4-2). Primary capture methods are by pelagic and demersal 

gillnets and longlines, but tope sharks are also caught by other gear types, including bottom and 

pelagic trawls, troll lines, trammel nets, and hook-and-line (BMF 1949; Braccini et al. 2009; 

Walker et al. 2020; see Figure 4-2). Given their use of both epipelagic (0-200 m depths) and 
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mesopelagic waters (200-1,000 m depths) and their vertical movements (see Section 2.7.2), tope 

sharks are vulnerable to demersal and semi-floating gear at about 50-200 m depths when over 

continental shelves, as well as deeper set gears when the sharks are in deeper, oceanic waters 

(~400-600 m depths; West and Stevens 2001; Rogers et al. 2017; Thorburn et al. 2019; 

Gonzalez-Garcia et al. 2020; Schaber et al. 2022).  

Tope sharks have been targeted in commercial fisheries primarily 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 skins, and for various other purposes (e.g., fertilizer; Ripley 1946; 

Walker 1999). Global harvest of tope sharks quickly accelerated during the late 1930s and early 

1940s when World War II disrupted cod fishing and access to European sources of cod liver oil, 

which had served as an important source of vitamin A. Tope shark liver oil, which is rich in 

vitamin A, became an effective replacement (Ripley 1946; BMF 1948; Olsen 1954; Freer 1992). 

Fisheries, particularly in the NE Pacific and Australia, expanded rapidly in response to this 

market demand. In 1941, total reported landings in California were 2,173 mt (Ripley 1946), and 

in 1949, total reported landings in southeastern Australia (South Australia, Victoria, and 

Tasmania) had reached 1,862 mt (Olsen 1984). Prices for tope shark in California rose from a 

reported $40-$60 per ton in 1937-1938 to $2,000 per ton in 1941 (Ripley 1946). By the mid-

1940s, some regional populations were already showing signs of decline (e.g., declines in CPUE; 

Ripley 1946; Olsen 1954). Following the war, tope shark landings decreased to some extent as a 

consequence of the renewed availability of cod liver oil, the advent of commercially available 

synthetic vitamin A in the 1950s, and declines in tope shark abundance (Olsen 1984, Freer 1992, 

Walker 1999). Commercial harvest did, however, continue, and in some regions even expanded, 

as tope sharks were targeted for fins and meat in addition to liver oil, which was then used in 

multiple manufactured products (Freer 1992; Walker 1999; Vannuccini 1999). Landings reached 

a global peak of at least 8,000 mt in 1958, largely as a result of the more than 4,000 mt landed by 

Argentina (Figure 4-3).  

Commercial harvest of tope sharks subsequently underwent a relatively rapid decline in the early 

1970s, as the public became increasingly aware of the significant mercury load in larger fishes 

and associated human health risks and as various legal restrictions on the allowed concentrations 

of mercury in fish products were put in place (Olsen 1984; Walker 1999; Freer 1992; 

Figure 4-3). As concerns about mercury eased, global landings reached a higher and final peak in 

the 1980s with annual harvest estimated at over 12,000 mt, driven largely by landings in 

Australia and New Zealand (Figure 4-3), although this estimate appears to underestimate 

landings in Argentina during this time-period, which averaged about 4,000 mt per year from 

1985 to 1992 (see Figure 4-19; Chiaramonte 1998; G.E. Chiaramonte, pers. comm., November 

30, 2025). Multiple factors contributed to this later peak in global landings, such as improved 

fishing gears and technology (e.g., monofilament gillnets), robust demand for shark meat in 

Australian markets, concurrent declines in the abundance of other inshore finfish species, and in 

New Zealand, a desire of fishers to establish tope shark ócatch historiesô prior to the introduction 

of the QMS (Olsen 1984; Francis 1998; Walker 1999; Megalofonou et al. 2005). 
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Figure 4-2. A. Estimated global landings (i.e., catch that is retained and landed) of tope shark by sector for years 

1950-2020 based on a combination of official reported data and reconstructed estimates of unreported data 

(including major discards) as provided by the Sea Around Us (Pauly et al. 2020). Official reported data are largely 

taken from the FAO FishStat database (https://www.fao.org/fishery/en/fishstat) and are represented by the black 

ñreported catchò line. The reconstructed estimates are intended to account for missing data and are based on review 

of the published literature, agency reports, and databases; by engaging with local experts; and by interpolation. 

Further explanation of methods is provided in Pauly and Zeller (2015). B. Estimated global landings by gear type for 

the years 1950-2020. ñSmall-scaleò includes various gears (e.g. handlines, small gillnets) used in the artisanal, 

subsistence, and recreational sectors. For visualization purposes, only the seven most-common gear categories are 

displayed. 

http://www.fao.org/fishery/statistics/en
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Figure 4-3. A. Estimated global catch of tope shark for years 1950-2020 by Exclusive Economic Zone (EEZ) based 

on a combination of official reported data and reconstructed estimates of unreported data (including major discards) 

as provided by the Sea Around Us (Pauly et al. 2020). Official reported data are largely taken from the 

FAO FishStat database (https://www.fao.org/fishery/en/fishstat) and are represented by the black ñreported catchò 

line. The reconstructed estimates are intended to account for missing data and are based on a review of published 

literature, agency reports, and databases; by engaging with local experts; and by interpolation. Further explanation 

of reconstruction methods is provided in Pauly and Zeller (2015). For data visualization purposes, data for locations 

with comparatively less catch over this period are binned into ñOthers.ò  B. Ex-vessel value data for tope sharks 

landings from 1950-2020 by location (EEZ). Real value was determined using local consumer price indices and then 

converting to U.S. dollar equivalents. Further explanation of valuation methodology is provided in Sumaila et al. 

2015.   

Currently, tope sharks are not a primary commercial target in most regions; however, they are 

often retained when captured incidentally (i.e., as bycatch; Walker et al. 2020). Incidentally 

captured or bycaught tope sharks are, however, sometimes discarded. Although record-keeping 

and monitoring of tope shark discards have been limited, discards appear to comprise a small 

percentage of the overall estimated take of tope sharks (Figure 4-4; Pauly et al. 2020).  

Limited data are available with respect to tope shark discard mortality, which can be categorized 

as two main types: at-vessel mortality (AVM), which refers to fish that are already dead when 

http://www.fao.org/fishery/statistics/en
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brought on board or along-side the vessel, and post-release mortality (PRM), which refers to 

mortality as a result of injuries stemming from the fishing activity (e.g., physical capture, 

handling) but that occurs sometime after the fish is released alive. For sharks in general, discard 

mortality can be significantly affected by a variety of factors, including soak times, gear type, 

and water temperatures, and shark size and sex (Ellis et al. 2017). For tope sharks in particular, 

based on available data, discard mortality rates are highly variable. For instance, the AVM of 

tope sharks captured in 1998-2001 in scientifically observed commercial gillnets (6-6.5ò mesh, 

mean soak time of 8.2 hours, fishing depth 17-130 m) in southeastern Australia ranged from 2% 

to 70% (n = 187, Walker et al. 2005). In a subsequent study, during 2007-08, within southeastern 

Australia, AVM of tope sharks in gillnets (4-8ò mesh, 2.4-20.6 hr soak time, fishing depths of 9-

230 m) was 73% (n = 1,308, Braccini et al. 2012). The mean PRM, which was estimated using 

multiple indices to rate the physical status and injuries to the sharks, was approximately 50% 

(Braccini et al. 2012). Although based on small sample sizes, AVM in  longline gear has been 

reported as 0% in two separate studies, one in the Mediterranean (soak times ~6 hours, n = 5, 

Megalofonou et al., 2005), and one in the Atlantic (soak times ~13 hours, n = 25, Coelho et al. 

2012). Rogers et al. (2017) also reported a relatively low AVM of 25% for demersal automatic 

longlines, and suggest this lower mortality rate was at least partially due to slow haul speeds, 

small hook size, and moderate soak durations (mean of 7 hours).  

 

Figure 4-4. Estimated global landings (i.e., catch that is retained and landed) and discards (i.e., not retained and not 

landed) of tope shark for years 1950-2020 based on a combination of official reported data and reconstructed 

estimates of unreported data (including major discards) as provided through the Sea Around Us (Pauly et al. 2020). 

Official reported data are largely taken from the FAO FishStat database (https://www.fao.org/fishery/en/fishstat) and 

are represented by the black ñreported catchò line. Conservative estimates of discards were developed based on 

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

Demand for shark fins and meat in international markets has and continues to contribute to 

overutilization of shark species around the world (Fields et al. 2018; Cardeñosa et al. 2022). 

Tope sharks appear to mainly be traded for meat (Dent and Clarke et al. 2015), although their 

fins have been documented in markets of Chinaôs Hong Kong Special Administrative Region 

(SAR) and Singapore, both of which are major trade hubs for shark fins and other shark 

products. For example, G. galeus was among the 86 chondrichthyan species identified from 

http://www.fao.org/fishery/statistics/en


  Draft Report  

112 

 

genetic samples (n = 9,820) collected during 2014-2018 on a semi-monthly or monthly basis 

from 10 randomly selected dried seafood vendors in Hong Kong SAR (Cardeñosa et al. 2022). 

However, G. galeus fins had a low incidence of occurrence in sampled markets and is not 

considered a premium value species in Hong Kong SAR (Fields et al. 2018; Cardeñosa et al. 

2022). More recently, genetic analysis of 547 shark fin samples collected over the course of 2 

weeks in January 2024 from 31 vendors across Singapore, including traditional Chinese 

medicine shops, wholesalers, dried goods retailers, and wet markets, indicated that 15% of the 

samples were from tope shark fins (n = 82, Saigal et al. 2024). In his study, the vast majority of 

the shark fins were from silky sharks (Carcharhinus falciformis) or from other sharks within 

genus Carcharhinus (48%). Spain is one of the largest producers and exporters of shark fins, 

having exported (mainly to Hong Kong SAR) a conservatively estimated average of 3,491 mt 

annually during 2000-2011 (Dent and Clarke 2015). With respect to other countries within the 

range of tope sharks, Brazil, the United States, and Mexico exported estimated averages of 296, 

281, and 256 mt of shark fins, respectively, over this same time period, while other range 

countries exported less and relatively small amounts (Dent and Clarke 2015).  

Trade in shark meat is more diffuse, with many countries participating at various levels. 

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

the greatest consumption of shark meat were in South America and Europe, with Spain, Italy, 

Brazil, and Uruguay being among the largest importers (Dent and Clarke 2015). France 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 for 

export to Italy; however, this export declined rapidly after 1983 due to concerns about the high 

levels of mercury in the sharks (Vannuccini 1999). Spain has been one of the largest exporters of 

shark meat (mostly to Italy), and during 2002-2011, recorded an average annual export of 15,608 

mt of shark meat but records for tope sharks in particular are not available (Dent and Clark 

2015). Interestingly, while New Zealandôs volume of shark meat exports comprised only a small 

fraction of the global market (~4%), with an average annual export volume of 3,697 mt during 

2000-2011, their exports during this same period were the worldôs third highest by value ($13.4 

million). This higher value was due to their exports including a relatively high proportion of 

ñmore expensive species,ò with tope shark meat comprising 15% of these exports and 28% of the 

value (Dent and Clarke 2015). Australia is the main destination for New Zealandôs shark exports, 

with tope sharks comprising 35% of these exports (by volume) during 2000-2012 (Dent and 

Clarke 2015). Based on national statistics from the South African Revenue Service, the vast 

majority of shark meat and fins from South Africaôs fisheries are exported to Asia and Latin 

America (Schneider 2025). 

The review by Dent and Clark (2015) indicated a strong and likely growing consumer demand 

for shark meat on a global level, with both the value of shark meat and volumes of trade rising 

concurrently. However, species-specific trade records are extremely limited for shark meat, 

making it difficult  to assess species-level trends and impacts. A recent analysis by MacNeil et al. 

(2025) attempted to address this data deficiency by using reported and observed landings data, 

reconciled trade records, and expert opinion to decompose aggregated global shark meat trade 

data for 2012-2019. Based on their analysis, MacNeil et al. (2025) estimated the median annual 

trade of tope shark meat at 3,002 mt (90% posterior density: 1,383-5,938 mt). The analysis 

characterized the ñsmooth-hounds, dogfish, topeò group of sharks (which includes at least 17 

species) as highly export-oriented, with approximately 78% of landings being exported to 
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Europe and Australia. Notably, unlike the common smooth-hound (M. mustelus), the tope shark 

was characterized by MacNeil et al. (2025) as having a low ñinformation gapò because key 

fishing nations, such as New Zealand, have relatively strong governance and species-specific 

reporting practices.  

Sharks in general have been characterized as being particularly vulnerable to overutilization as a 

consequence of being slow-growing, late-maturing species with low productivity (Bonfil 1994; 

Prince 2005). Subsequent work has shown that, while this characterization is generally correct, 

there is also considerable variation among chondrichthyans in terms of individual speciesô 

vulnerability to overutilization (Smith et al. 1998; Au et al. 2008). Smith et al. (1998) developed 

a method to rate the relative ability of 26 shark species to rebound from exploitation (ñrebound 

potentialò) under natural and assumed fishing mortality levels using the intrinsic rate of 

population increase, which was estimated using age at maturity, maximum age, and average 

fecundity. Results of this analysis showed that while there is a wide range of rebound potentials 

among species, tope sharks had a fairly low rebound potential, similar to other late-maturing, 

medium to large-sized sharks (Smith et al. 1998). Other characteristics of tope sharks, such as 

their aggregating behavior and more coastal distribution, likely serve to increase their 

vulnerability to overfishing.  

Given the available information regarding historical overfishing in several regions, continued 

fishing and bycatch throughout the speciesô range, and the low productivity and limited rebound 

potential of the species, we conclude that fishing poses a significant threat to tope sharks and 

contributes to the speciesô extinction risk. However, the magnitude of this threat and the level of 

extinction risk it poses vary considerably by region. In the region-specific sections below, we 

discuss the relevant fisheries and fishing practices that have occurred historically and continue 

today, and assess the extent to which overutilization has or may currently be posing a threat to 

each regional population.  

4.3.1 Fishing in the NE Atlantic 

Tope sharks, which range from Iceland, Scotland and southern Norway southward to the coast of 

Northwest Africa and into the Mediterranean Sea, are considered by the WGEF to be a single 

stock, which is consistent with available tagging and genetic data (Stevens 1990; Thorburn 2015; 

ICES 2023; see Section 2.8). There are no directed commercial fisheries for tope sharks in this 

region, and unlike the history of tope shark fishing in other parts of the world, tope shark have 

primarily been taken in the NE Atlantic as bycatch (Walker 1999). Tope sharks are taken as 

bycatch in both pelagic and demersal fisheries using trawl, gillnet, and longline gears (ICES 

2009, 2023).  

4.3.1.1 Commercial Fishing - NE Atlantic  

Accurate historical landings data are generally lacking for this region because many countries 

aggregate shark landings into generic categories (e.g., ñdogfishò or ñhoundò) and due to 

misidentification and misreporting (ICES 2023a). Given 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 major fishing area 27 (Northeast Atlantic) and corresponding ICES fishing areas for statistical 

purposes. Detailed boundaries of subareas 27.4-27.8 (large black square) are shown in the bottom panel (FAO 2023; 

https://www.fao.org/fishery/en/area/27).  
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Within the ICES area (FAO Fishing Area 27), subareas 4 and 6-10 (see Figure 4-5) are 

considered the more important parts of the tope shark range, in terms of both tope shark 

occurrence and fishing activity. Based 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 landings (e.g., 47% in 2022; ICES 2023a).  

As there has been no directed tope shark fishery in the ICES area, the annual commercial catch 

estimates (live weight equivalent of landings, discards excluded) provided by the 20 ICES 

member countries reflect bycatch landed from other trawl, gillnet, and longline fisheries in the 

region (ICES 2023). Although some historical species-specific landings data are available, prior 

to 2005 many countries did not report species-specific shark landings (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 2000s, but those data collectively 

account for a very small share of the total landings in the region. In addition, reports of tope 

shark landings from Portugal are questionable and thought to include an unknown proportion of 

other shark species (ICES 2022). Corrections were made to their reported landings in 2017, but 

similar adjustments have not been made for other years.   

Despite the data quality issues and limitations, the available data indicate that more recent tope 

shark catch within FAO Fishing Area 27 is considerably lower than levels in the late 1970s and 

1980s (Figure 4-6; ICES 2023a). Based on the reported data, landings in 1979 reached 

approximately 2,335 mt and surpassed 1,000 mt in 1982, 1983, and 1986. Molfese et al. (2014) 

reviewed ICES data specifically for the English Channel (subareas 7d and 7e)ðan area heavily 

fished by both the UK and France, which at that time accounted for 98% of total landings (all 

species); they reported a substantial decline in tope shark landings since the 1980s for this 

specific subarea (Figure 4-7). That overutilization of tope was occurring in this subarea is also 

supported by the findings of Quero et al. (2013), who reported a substantial decline in the 

number of tope sharks caught per hour of fishing per decade in the French waters of the English 

Channel between the decades of 1961-1970 and 1981-1990. Although the data are incomplete, 

reported landings of tope sharks for all NE Atlantic fishing areas have remained below 600 mt 

since 2010 (ICES 2023; Figure 4-6). 

In 2013, when tope shark landings within ICES subareas 1-10, 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 precautionary approach with 

associated catch limits be adopted. For 2020-2023, ICES advised that total landings should not 

exceed 301 mt per year; and for the years 2024-2027, ICES advised that total landings not 

exceed 241 mt per year (ICES 2023b). Although catch data are not yet publicly available for 

2023, available data for 2013-2022 indicate that landings of tope shark have consistently 

exceeded the advised targets, often by a substantial amount (see Figures 4-6 and 4-7). According 

to ICES and FAO data, relative 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, this 1-year decline is presumed to be the result of 

substantial declines in fishing effort due to the worldwide COVID-19 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, Germany, Ireland, 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 not report species-specific tope shark landings 

in earlier years. (Source: ICES 2023a, Tables 10.1 and 10.3). 

 

 

 
Figure 4-7. Annual landings of tope shark (live weight, mt) captured within the English Channel (subareas 7d and 

7e). Values do not include discards. Species-specific data prior to 1978 are not available. (Source: Molfese et al. 

2014). 

 

Highest capture volumes over the past 10 years have been reported by France, typically followed 

by Spain and then Portugal (Figure 4-8). During 2018-2021, France accounted for about 78% of 

the reported landings, and in 2022, accounted for about 74% of the reported landings (ICES 

2023a). Tope sharks are landed in French mixed fisheries operating mainly in the English 

Channel and Celtic Seas (Bonfil 1994; ICES 2023a; Figure 4-9). In the 1980s, tope sharks 

ranked as Franceôs third most important commercial shark species, comprising 6% of shark 

landings, much of which was used domestically or exported to Italy (Bonfil 1994). As noted 

earlier however, Franceôs export of tope shark to Italy declined after 1983 as a result of mercury 

contamination (Vannuccini 1999). Reported landings for France peaked in 1979 at 2,335 mt, 

which is an order of magnitude greater than current landings levels (ICES 2023a; see Figures 4-6 
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and 4-9). Landings reported for the early 1990s, which ranged from 279 to 408 mt per year, are 

similar to Franceôs more recent landings data (i.e., during 2005-2021), which have remained 

relatively consistent from year to year (see Figures 4-8 and 4-9). Landings reported by Spain 

have declined since 2005, and some of the more recent decline may be attributable to 

management restrictions enacted in 2015 as well as missing data for FAO areas 34 and 37 (ICES 

2023a). Landings for Portugal, which primarily captures tope sharks in waters around the Azores 

(subarea 10.a.2), fluctuate without a clear trend during 2005-2022 (Figure 4-8). Portugalôs lowest 

reported landings occur in 2019-2022, which may be attributable in part to the COVID-19 

pandemic (ICES 2023a).  

Around the Azores, within subarea 10.a.2, tope sharks are landed as bycatch in mainly the 

swordfish (Xiphias gladius) fishery and the demersal longline fishery, and by recreational hand 

and pole lines (Santos et al. 2020). A review of landings data for this subarea from 1990 to 2018 

by Santos et al. (2020) showed a decreasing trend in annual landings of tope sharks from 

1998/2000 to 2009, followed by a small increase during 2010-2017 (see Figure 3-5). The 

estimated standardized CPUE (kg 10-3 hooks) fluctuates during the early 1990s but remains 

fairly stable over the remainder of the time period. Santos et 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 measures. Discard data for tope sharks necessary to verify this hypothesis 

are not available.  

 
Figure 4-8. Capture data for years 2005-2021 for the Northeast Atlantic, Eastern Central Atlantic, and 

Mediterranean Sea (i.e., FAO Areas 27, 34, and 37). Data retrieved from FishStat database 

(https://www.fao.org/fishery/en/fishstat) on May 10, 2024. Capture data shown are landings, where any landings that 

have undergone some processing (gutted, filleted, salted, dried, etc.) were converted by FAO to establish the live 

weight equivalents (nominal catches) at the time of their capture. Thus, these data do not reflect captured, discarded 

tope sharks. For ease of visualization, the incomplete and the very low volumes of catch for Greece, Norway, and 

Sweden are not shown.   
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Figure 4-9. Tope shark landings reported by France for 1978-1994 by ICES subarea. Data by subarea for more 

recent years were not provided in the most recent WGEF assessment. (Source: ICES 2023a). 
 

Within the Mediterranean (FAO Fishing Area 37), tope sharks are taken as bycatch primarily in 

commercial drift (i.e., surface) longlines targeting tunas (Thunnus spp.) or swordfish (Xiphias 

gladius), and are occasionally bycaught in small-scale fisheries, which commonly employ 

longlines and trammel and gill nets (Carpentieri et al. 2021). More rarely, tope sharks have also 

been reported as incidental catch in bottom otter trawls and small-scale set net fisheries 

(Carpentieri et al. 2021). The number of vessels participating in the bottom 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 

(Ramirez-Amaro et al. 2020). Fishing for tope sharks in the Mediterranean has been prohibited 

since 2014 and reporting of incidental capture of tope sharks to the Regional Fisheries 

Management Organization (RFMO) for the Mediterranean, the General Fisheries Commission 

for the Mediterranean (GFCM), is required for member countries; however, data on incidental 

catch of covered sharks and rays by fishery and gear type is limited (GFCM 2018).  

Overall, the frequency of tope shark bycatch in the Mediterranean appears to be moderate to low 

relative to other elasmobranchs. In an observational study conducted during 1998-1999 on tuna 

and swordfish longline and driftnet fisheries, the blue shark (Prionace glauca) was the most 

frequently bycaught elasmobranch, accounting for about 71% of the total elasmobranch catch, 

followed by the tope shark, at about 13%, and the shortfin mako shark (Isurus oxyrinchus), at 

about 10% (Megalofonou et al. 2005). During 2000-2020, across all fisheries, tope 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 bycaught elasmobranchs, the 

sandbar shark (Carcharhinus plumbeus) and the smooth-hound shark (Mustelus mustelus), 

comprised 20.9% and 15.9% of the reported catch, respectively (FAO 2020). In the Gulf of 

Gabès, Tunisia, the most productive zone in the country, Bradaï et al. (2006) reported that 

although tope sharks were ñregularly observedò in this part of the Mediterranean, they were not 

among the targeted sharks species nor among those considered to have economic value. Targeted 
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sharks in Tunisia during at least the mid- 1990s to 2004 mainly included smooth-hound shark 

(M. mustelus), blackspotted smooth-hound (M. punctulatus), sandbar shark (C. plumbeus), 

longnose spurdog (Squalus blainvillei), and small-spotted catshark (Scyliorhinus canicula) 

(Bradaï et al. 2006).  

Historically, although tope sharks were a commercially landed species, there are limited 

historical landings data, particularly because much of the fishing was artisanal, and such landings 

were rarely reported or are otherwise difficult to find (Ferretti et al. 2005). Based on landings 

data from Andalusian fishing ports along the Mediterranean coast, tope sharks were 

commercially fished in this area as early as 1985 (Consejería de Agricultura, Pesca, Agua y 

Desarrollo Rural; Figure 4-10). Based on these data, landings gradually increased to a maximum 

of nearly 50 mt in 2011, but then sharply declined in 2015-2016 and have remained below 5 mt 

per year since 2017. This pattern appears to generally follow a similar pattern as documented for 

shark landings overallðbased on FAO landings data (FishStat), landings of sharks within the 

Mediterranean and Black Seas gradually increased after 1950, reached an initial peak in the 

1980s before declining, and peaked again in 2010-2011 before starting to again decline (Figure 

4-11; Carpentieri et al. 2021). As noted previously, according to the nominal catch database 

maintained by ICCAT, Türkiye reported landing an average of 565 mt of tope sharks per year 

from 2004-2009 in their shark longline fishery, with annual landings ranging from 413 mt to 668 

mt (https://www.iccat.int/en/accesingdb.html, accessed on June 27, 2024). However, given the 

limited date range and high landing volume relative to other Mediterranean nations, we question 

the reliability of this data. Absent the accompanying fishing effort data, these landings datasets 

cannot provide an indication of whether overutilization was occurring in the Mediterranean over 

the respective time periods.  

Based on very limited data, landings of tope shark appear to be comparatively lower in FAO 

Fishing Area 34, which comprises the eastern central Atlantic region and extends along the 

northwest coast of Africa from the Strait of Gibraltar south to Gabon. Tope sharks in this region 

are landed as bycatch in a range of fisheries (Walker et al. 2020). Landings data for this area are 

mainly available from three countriesðMorocco, Portugal, and Spainðand are only available 

from 2000 onwards. The total annual catch reported from this region never exceeds 125 mt and 

exhibits no clear trends (Figure 4-12). 
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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 landings, excluding discards) from 1985 to 2021. Bars display the catch that was reported to GFCM. 

Landings in Spain during the period 1996-2003 were not reported to GFCM but were available in the Spanish 

national fishery database. These data do not indicate the specific FAO subarea where the catch was landed. The 

black line displays landings reported by 14 fishing ports in the Mediterranean region of Andalusia. Catch shown is 

an underestimate as the data do not include landings from all fishing nations. (Data sources: Báez 2016; FAO, 

2023b; Consejería de Agricultura, Pesca, Agua y Desarrollo Rural, Junta de Andalucía; Ministerio de Agricultura, 

Pesca y Alimentación, Madrid, Spain). 

 

 
Figure 4-11. Historical trends in reported landings of chondrichthyans in FAO Fishing Area 37 (Mediterranean and 

Black Seas) from 1970 to 2018. Discards were not reported and not all landings were reported over this time period; 

thus, data should be considered an under-representation of total annual landings. (Figure from Carpentieri et al. 

2021). 
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Figure 4-12. Reported commercial catch of tope sharks in FAO Fishing Area 34 (estimated as the live weight 

equivalent of landings, excluding discards) from 2000 to 2021. No catch was reported before 2000. (Source: FAO 

2023a). 

 

 
Figure 4-13. Estimated tope shark landings from ICES subareas 1-10, 12, and 14 (i.e., FAO area 27), and FAO 

areas 34 (Eastern Central Atlantic) and 37 (Mediterranean Sea) for years 2005-2022. 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 COVID-19 pandemic. Data shown are 

considered a minimum estimate of actual landings. (Figure from ICES 2023b).   

 

Overall, the commercial landings of tope shark in the NE Atlantic region show a substantial 

decline since the 1980s and a moderate decline from 2005 to 2022, but appear fairly stable in 

recent years (Figure 4-13). The landings data must, however, also be viewed in light of the 

multiple management measures enacted to reduce fisheries-related take of tope sharks over the 

last 15 years. These include a 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 measures, beginning in 2009 with bycatch restrictions in 

the spurdog (Squalus acanthias) fishery (e.g., a 100 cm legal minimum length and a 10% 

bycatch weight limit) before escalating to a broad prohibition on retaining tope sharks caught by 

longline in most NE Atlantic waters by 2015. Additionally, measures in the Mediterranean 

include a 2014 ban on the retention and sale of tope sharks and a mandate for their live release, 

which was reinforced when Spain added the species to its national list of specially protected 

wildlife  in 2015. See Section 4.5.2 for 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 landings from 2005 to 2022, it is likely that they played a significant role. 

The analysis of observer data by Silva and Ellis (2019) provides some support for this 

conclusion. Their review of observer data for English and Welsh fisheries operating during 2000-

2016 on the continental shelf in the North and Celtic Sea ecoregions indicated that the proportion 

of tope sharks discarded by English and Welsh gillnet fisheries increased from 11% during 2002-

2007 to 67% during 2008-2016 (Figure 4-14). Silva and Ellis (2019) concluded that the 2008 

Tope Order likely influenced this increase in tope shark discards. Enactment of the 2008 order 

also corresponds to a reduction in tope shark landings in the UK from an average of 65.8 mt 

during 2005-2008 to less than 25 mt in subsequent years (see Figure 4-8). Declines in tope shark 

landings by Spain, which averaged about 484 mt per year during 2005-2011 and about 87 mt per 

year during 2012-2021, also correspond temporally with the 2012 prohibition on retention and 

sale of tope sharks in the Mediterranean and the additional protections extended by Spain in 

2015. We cannot, however, account for the fact that some tope sharks continued to appear in the 

reported landings for the Mediterranean following enactment of 2012 measure prohibiting 

landings in this area (i.e., GSAs 1-27; see Figure 4-10). 

 

 
 
Figure 4-14. Length-frequency data for net-caught tope sharks (in 5 cm size classes) during 2002-2007 versus 2008-

2016 by English and Welsh gillnets on the continental shelf of the Celtic and North Seas. Data are from the CEFAS 

observer program. Gray bars indicate discarded tope sharks; black bars indicate retained tope sharks. Figure taken 

from Silva and Ellis (2019).  
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As discussed previously (see Section 3.1), 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 areas (27, 34, and 37) over the course of decades (e.g., 

Pauly et al. 1998; Pinnegar et al. 2002; Molfese et al. 2014). A specific illustration of this effect 

is the substantial decline of higher trophic level species (like sharks) observed in the ICES 

landings data for the English Channel over a 90-year period beginning in 1920 and a concurrent 

increase in landings of lower trophic level species, with invertebrate species making up more 

than 50% of the landings since the 1950s (Molfese et al. 2014). This general pattern is 

considered indicative of unsustainable fishing practices and does provide some circumstantial 

evidence suggesting that overutilization of tope sharks has occurred in this region. While some 

evidence suggests that overutilization of tope sharks has occurred (e.g., Quero et al. 2013), 

fishing effort data are too limited to assess whether overutilization is currently occurring in the 

NE Atlantic region. Certainly, tope sharks are considered vulnerable to overfishing. For example, 

based on the semi-quantitative ñproductivity susceptibility analysisò conducted by Phillips et al. 

(2015) for the Celtic Sea area, tope sharks were among the most vulnerable of the 21 demersal 

elasmobranchs considered. However, the lack of robust, species-specific fishing effort and catch 

data prevents a definitive determination regarding the current extent of overutilization in the NE 

Atlantic tope shark population. 

4.3.1.2 Recreational Fishing - NE Atlantic  

The tope shark is a popular recreational species in some parts of the NE Atlantic, particularly in 

Ireland and the UK (Loughs Agency, n.d.; National Museum of Northern Ireland, n.d.); however, 

systematic and comprehensive data to assess the impact of recreational fishing are lacking. 

England and Scotland have enacted regulations that prohibit the landing of tope sharks caught 

recreationally on a boat (see Section 4.5.2), and more broadly, available information suggests 

that catch-and-release is the standard practice among recreational anglers throughout the British 

Isles (Loughs Agency, 2024a, n.d.). We could not find any information regarding recreational 

fishing for tope sharks elsewhere in the NE Atlantic. 

4.3.1.3 NE Atlantic: Synthesis and Conclusions 

Overutilization 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. The population has endured this threat for several decades, with 

reported commercial landings from the 1970s and 1980s indicating a period of exploitation that 

was substantially higher than in recent years. Today, tope sharks are primarily taken as bycatch 

in a broad scope of commercial fisheries, including trawl, gillnet, and longline operations, while 

mortality from recreational fishing is 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 exceeded for the last decade. Therefore, despite increased 

regulatory attention, the combination of the speciesô biological vulnerability, evidence of 

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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4.3.2 Fishing in So. Africa 

Commercial-scale fishing for tope sharks in South Africa began in the 1930s, and the species 

continues to be targeted and taken as bycatch in commercial and recreational fisheries today 

(Walker 1999; McCord 2005; da Silva et al. 2015). Tope sharks are currently one of the three 

most harvested shark species in South African commercial fisheries (DFFE 2025). Tope sharks 

are caught most frequently in the commercial linefishery (accounting for 63% of tope shark 

catches between 2010 and 2023), the offshore and inshore demersal trawl fisheries (21% of 

catches between 2010 and 2023), and demersal shark longline fishery (16% of catches between 

2010 and 2023) (DFFE 2025). They are less frequently caught in the pelagic longline fishery, the 

recreational linefishery, the beach-seine net fishery, the gillnet fishery, and the small-pelagic and 

midwater trawl fisheries (da Silva et 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 fishing is restricted to areas beyond the 200 m isobath and 

is dominated by trawl and longline fisheries targeting horse mackerels and hakes (Leeney 2024). 

Sharks are commonly bycaught in these fisheries but are typically discarded, with the exception 

of certain species whose livers are removed processed for liver oil (e.g., bigeye thresher sharks 

and gulper sharks) (Leeney 2024). We were not able to find species-specific information 

regarding tope shark catch in Namibia. In Angola, fishing is an important economic driver and a 

critical source of food security. The fishing fleet is diverse in terms of both vessel size and 

fishing gear used, and is divided into four sectors: industrial, semi-industrial, artisanal, and 

subsistence (Soares 2024). Similar to Namibia, species-specific information about shark catch in 

Angola is 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 of small-scale fisheries. 

In South Africa, tope sharks were heavily targeted during World War II to provide an alternative 

source of liver oil while cod fisheries in the North Sea were disrupted by the war (Freer 1992; 

Kroese and Sauer 1998). While shark fishing began at least a decade earlier, no records of 

catches are available prior to 1948 (Freer 1992). Recorded landings in 1948 totaled 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 fishery (Freer 1992, Walker 1999). However, by 1950, demand 

significantly declined even prior to the development of artificial vitamin A in 1967 (Freer 1992; 

DFFE 2023). 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 market rebounded in the 1980s-1990s at levels of approximately 1,000 mt each 

year (Walker 1999). More recently, average annual catch has decreased substantially to less than 

400 mt since 2011 and less than 200 mt since 2017 (DFFE 2023). 

In the 1990s, an industrial shark longline fishery was formally developed and eventually split 

into the pelagic shark longline fishery targeting blue shark (Prionace glauca) and shortfin mako 

shark (Isurus oxyrhinchus) and the demersal shark longline fishery targeting tope shark and 

smooth-hound shark (Mustelus mustelus) (Best 2013; Winker et al. 2019). The pelagic shark 

longline fishery and the tuna and swordfish fishery were recently combined into the pelagic 
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longline fishery for management purposes (da Silva et al. 2015). The demersal shark longline 

fishery operates from the Orange River on South Africaôs west coast to the Kei River on the east 

coast (DFFE 2025). It is currently South Africaôs only shark-directed fishery, and although 

sharks may be sporadically targeted in other fisheries, efforts are dependent on the availability of 

more valuable species and seasonal aggregations (DFFE 2023). Vessels are less than 30 m long 

and use nylon monofilament lines set at 50-100 m depth with up to 2,000 baited hooks (da Silva 

et al. 2015). The fishery is managed on a total allowable effort basis, which was reduced from 

six to four vessels as of 2021 (da Silva et al. 2015; Schneider 2025). However, even before this 

change, because the majority of rights holders own multiple rights in different fisheries, there 

have rarely been more than four vessels operating at the same time (Winker et al. 2019; DFFE 

2023). As of October 2025, only one vessel reportedly held a permit in the demersal shark 

longline fishery (DFFE 2025; Schneider 2025). Changes in demand for shark meat and price 

through the years have caused landings to widely vary (Winker et al. 2019). Landings are 

recorded in logbooks and participating vessels use electronic monitoring (EM) systems. Average 

annual reported catch of tope sharks in this fishery between 2010 and 2023 was 23.5 mt (Figure 

4-15) (DFFE 2025).  

 

Figure 4-15. Tope shark total catch (mt) from the historical commercial linefishery from Gansbaai 

(Line_gans_SFSH), the commercial linefishery (Line_SFSH), the inshore trawl fishery (Trawl_SFSH), and the 

demersal shark longline fishery (Demll_SFSH). (Source: DFFE 2025). 

The linefishery operates along South Africaôs coastline (excluding certain protected areas) and 

consists of commercial, recreational, and subsistence fishing sectors (da Silva et al. 2015). The 

commercial sector uses hook-and-line gear (maximum of 10 hooks per line) and is the largest 

fishing fleet in the country (455 vessels). Declines in high-value 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 valued species (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 Silva et al. 2015). A small number of chondrichthyans are caught in the subsistence 

fishery that is mainly shore-based (da Silva et al. 2015). Overall, the commercial linefishery 

takes the largest proportion of catches of tope sharks in South Africa, with an average of 63% of 

catches between 2010 and 2023 (DFFE 2025).  

Tope sharks are bycaught in the inshore trawl fishery that target hake, Merluccius capensis, or 

East Coast sole Austroglossus pectoralis. Average annual reported catch of tope shark between 

2010 and 2023 was 25.2 mt (DFFE 2025). Vessels are less than 30 m in length, and the fishery is 

managed on a TAC basis with no bycatch restrictions for chondrichthyans. Because observer 

coverage is limited and species misidentification is common, it is difficult to quantify the total 

incidental catch of chondrichthyans in the trawl fisheries, most of which is discarded at sea (da 

Silva et al. 2015). According to DFFE (2025) the most recent aggregation of all catch data 

indicates that this sector is responsible for 30% of the average annual reported catch of sharks in 

South Africa between 2010 and 2023. 

As discussed earlier in this document, a stock assessment for tope sharks in South Africa was 

conducted in 2019 (Winker et al. 2019; see Section 3.3 for detailed information about the 

methods and data sources used in the assessment). All four modeling scenarios used by Winker 

et al. (2019) indicated that fishing pressure increased dramatically in 1952 to its peak in the early 

1960s (F/FMSY > 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 decline. The intense fishing pressure during the 1960s 

resulted in tope shark biomass falling below BMSY in the mid-1960s, which had not been reversed 

by the time of this assessment (Winker et al. 2019). The assessment concluded with a greater 

than 99% probability that the stock was overfished and subject to overfishing (Winker et al. 

2019). The 2016 catch levels (329 t) were projected to result in further population declines and 

possible commercial extinction before 2055 (Winker et al. 2019). More recently, a 2024 DFFE 

assessment of the South African shark fisheryðreferenced in the 2025 ñStatus of South African 

Marine Fishery Resourcesò reportðindicated a 74% probability that the tope shark is not 

currently subject to overfishing, but that the species remains overexploited with an 87% loss of 

historical biomass since the 1920s. The 2024 assessment is not publicly available, so we are not 

able to compare the data and methods with those of Winker et al. (2019). Notably, both the 2019 

and 2025 reports recommended that annual mortality be decreased to less than 100 mt per year to 

increase biomass to sustainable levels. Even at these levels, however, Winker et al. (2019) 

cautioned that the rebound would be extremely slow.   

4.3.2.1 So. Africa: Synthesis and Conclusions 

Overall, the best scientific and commercial information indicates that overutilization 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 and re-emerging with the establishment of a demersal shark 

longline fishery in the 1990s. The best available data, though limited and primarily fishery-

dependent, provide some indication of the severity of this threat. Standardized CPUE has 

declined by over 80% since the fisheryôs inception, and multiple data-poor stock assessments 

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 stockôs poor condition, overutilization is considered a significant threat that has negatively 

impacted the population over the past 30 years and is expected to continue limiting the 

populationôs status into the foreseeable future. 

4.3.3 Fishing in the SW Atlantic 

As discussed in Section 2.8.3, tope sharks in the SW 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 historically been targeted and 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 in the region in much lower numbers (Chiaramonte 2016).  

 

Beginning in the 1940s, tope sharks were heavily fished in Uruguay and Argentina for liver-oil 

during World War II (Van der Mollen 1998; Walker 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 of tope sharks in Argentina increased from 200 mt in 1942 to 2,000 mt 

in 1945 (Van der Mollen 1998). Another source (Walker 1999, citing de Buen 1952) indicates 

that landings of tope shark peaked at 10,303 mt in 1944 and 8,327 mt in 1945, the majority of 

which was landed in Mar del Plata, Quequén-Necochea and Madryn-Rawson from August 

through November. While these numbers are presumed to represent whole weights and include 

small quantities of M. schmitti, these are the highest recorded annual landings of G. galeus 

anywhere in the world (Walker 1999). After the war, when demand for shark liver oil declined, 

tope sharks were targeted and sold/consumed as fresh and salted (ñbacalaoò) shark meat (Walker 

1999), and fisheries in Uruguay and Argentina continued to exploit the species (though at lower 

levels) through the 1980s and 1990s (Barbini 2015). 

 

In Uruguay, Nion (1999) provided data on the landings of ñcaz·nò (i.e., dogfish) at the port of La 

Paloma from 1977 to 1997 (Figure 4-16). 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 1940s with artisanal longlining vessels operating out of La Paloma. G. galeus was the main 

species targeted, although M. schmitti and M. fasciatus were also occasionally caught (Nion 

1999; Domingo et al. 2008). For this reason, we assume that the landings reported generically as 

ñcaz·nò largely comprise G. galeus.  

In the early 1970s, a burgeoning export market for frozen G. galeus meat 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 cazón, peaking at 

approximately 3,000 mt in 1975 (Nion 1999). Nion (1999) noted that the composition of 

landings throughout the year varied based on the migratory patterns of the species. Fisheries 

records from 1945-1949 and 1975-1976 indicated that in May, as females moved into the region 

during gestation, approximately 90% of the catch comprised gravid females. Males then moved 

into in the area from June to August, at 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 May-June and September-November, when 

females were most concentrated in the region for gestation and pupping (Nion 1999). 

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 in 1975 and 1976. However, 

from 1976 to 1981, CPUE began to decline, and landings from the targeted shark fishery fell 

precipitously (Figure 4-16). Nion (1999) did not provide a clear explanation for this trend, but 

Walker (1999) suggested that it was likely due to 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 a secondary peak of nearly 500 mt caught in 1985, at a rate of 

approximately 125 kg per 100 hooks (Figure 4-16). 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 abundance. From 

1994 to 1997, all reported landings of G. galeus at La Paloma were reported as incidental catch, 

primarily from deepwater trawlers fishing for hake, and to a lesser extent from other gillnet and 

longline fisheries (Nion 1999). 

 

Figure 4-16.  Estimates of catch (in mt) of cazón and longline CPUE from the port of La Paloma, Uruguay. The 

stacked bars indicate the total catch of cazón from 1977 to 1997 for each of the five main fisheries in which G. 

galeus was caught. The blue line in the lower panel depicts the cazón 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 on data provided by Domingo et al. (2008), catches of cazón during the 1990s began to 

increase in other ports, such as Piriápolis, Cabo Polonio, and Punta del Este, leading to an 

increase the total landings of cazón in Uruguay as a whole (Figure 4-17). However, in the year 

2000, landings again fell substantially and showed no signs of rebound by the end of the study 
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period in 2005. More recent data from the Río de la Plata Treaty area, which is a highly 

productive fishing area spanning the maritime border between Uruguay and Argentina, indicate 

that landings of cazón in this region have continued to decline in the years since and have nearly 

ceased altogether. Uruguay and Argentina reported less than 20 mt of landings annually in all but 

one year since 2016, and Uruguay reported no landings in 2018, 2019, 2023, and 2024 (Figure 4-

18). Several studies cite the severe drop in landings in 2000 as indication that the tope shark 

fishery throughout Uruguay had collapsed (Fowler et al. 2005; Domingo et al. 2008). A 

corresponding spike in Uruguayan landings of M. schmitti during the same period from the Río 

de la Plata Treaty area is consistent with this conclusion, as it suggests that an intensive shark 

fishery continued in Uruguay even as G. galeus landings declined (CTMFM 2020). 

 

Figure 4-17. Annual landings (in mt) of cazón in Uruguay for the period from 1990 to 2005. Data were obtained 

from the Fisheries Sector Report 1999, INAPE; Fishing Sector Report 2000-2001, DINARA; and Statistical Bulletin 

2002-2005, DINARA (Source: Domingo et al. 2008). 

 

Figure 4-18. Annual landings (in mt) of cazón reported by Uruguay and Argentina in the Río de la Plata Treaty area 

and its maritime front for the period from 2000 to 2024. (Source: Comisión Técnica Mixta del Frente Marítimo 

(CTMFM), https://ctmfm.org/estadistica-pesquera/).  
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More recently, Silveira et al. (2018) surveyed the rate at which all chondrichthyan species are 

captured in Uruguayan artisanal fisheries. The authors found that G. galeus is caught primarily as 

bycatch in gillnet fisheries but noted that it may also be ñoccasionally targeted.ò This study did 

not analyze trawl fisheries, which are Uruguayôs largest and most economically important 

fisheries and in which G. galeus has historically been a relatively common bycatch species (Nion 

1999). Paesch and Pereyra (2024) note, however, that tope sharks make up about 1.2% of the 

catch in small-scale gillnet fisheries, which occasionally target the species. Between 2016 and 

2021, Uruguayan exports of frozen cazón (mainly comprised of tope sharks) varied between a 

minimum of 7.3 and 24 mt annually according 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 (Chiaramonte 2015; Mateo 2006). The market quickly shifted 

to liver oil production in 1943, and tope sharks became a key resource in Argentine coastal 

fisheries (Chiaramonte 1998). According to Chiaramonte et al. (2016), approximately 45,000 mt 

of G. galeus were landed in Argentine fisheries between 1943 and 1952, mostly between 1944 

and 1949. Tope sharks were reportedly landed at ñlow levelsò during the 1960s and 1970s but 

again became a major fishery target in the 1980s. In 1985, G. galeus accounted for 

approximately 40% of total chondrichthyan landings in Argentina and reached over 5,000 mt 

landed in a single year (Chiaramonte et al. 2016; Figure 4-19). The fishery for G. 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 in 2015 (Figure 

4-19). Exports of tope sharks from Argentina between 2018 and 2021 varied between 41 and 59 

mt (Chiaramonte et al. 2024). 

 
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 1979 to 2023. Tope shark landings were 

recorded both as ñschool sharkò and ñshark neiò in Argentina fishery statistics. Chiaramonte (1998) attributed both 

terms to tope sharks, but noted that the data likely also  include a small amount of Carcharhinus brachyurus, Isurus 

oxyrinchus, and Prionace glauca (Chiaramonte 1998; Chiaramonte et al. 2016). Data from 1979 to 2015 (dark grey) 

are from Chiaramonte et al. 2016 (Data source: Secretaría de Agricultura, Ganadería y Pesca-Ministerio de 

Agroindustria). Data from 2016 to 2023 (light grey) were provided by G.E. Chiaramonte (unpubl.). 
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There is no record of a tope shark fishery for liver-oil in Brazil in the 1940s and 1950s (Walker 

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 (Santos et al. 2025). Fisheries for the species diversified to other gears, 

including double-rig trawls for fish and shrimp and bottom gill nets in the 1980s, and later 

bottom longlines in 1990s (Haimovici 1998). Currently, the species is caught in beach trawls, 

bottom gillnets, bottom longline, bottom trawls, and pelagic longline gear (Fiedler et al. 2017; 

Santos et al. 2025). Reporting standards for basic fisheries statistics have been inconsistently 

implemented in Brazil, and the responsibility of maintaining a national fisheries database has 

passed through several different agencies since the 1950s (Freire et al. 2021; see Section 4.4 for 

more information). This has led to incomplete and imprecise reporting, particularly for 

elasmobranchs, which represent a relatively minor component of the national fishing sector 

(Freire et al. 2015).  

In an effort to compile and systematize the available data for Brazilian fisheries, Freire et al. 

(2021) reconstructed a commercial landings dataset for the period 1950-2015 using data from 

various national, state, municipal, and commercial sources. The sources for this dataset report 

landings by common names, which are often broad taxonomic groups comprising several 

different species and which can vary regionally in their usage. Tope shark landings, for example, 

are often reported under the umbrella term ñcação,ò which can include many different coastal 

shark species (Freire et al. 2015), or ñcação demersal,ò which is known to also include 

M. schmitti (Villwock de Miranda & Vooren 2003). For these cases, Freire et al. (2021) 

consulted local references and fisheries experts to estimate the landings for individual species. 

Based on the dataset of Freire et al. (2021), approximately 96.6% of commercial G. galeus 

landings between 1950 and 2015 were reported in the southern state of Rio Grande do Sul, which 

likely represents the northern extent of the speciesô range in the SW Atlantic. Landings in this 

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 since (see Figure 3-12). Freire et al. (2021) did not provide 

any measures of fishing effort to accompany the landings data.  

Additional historical data from the port of Rio Grandeðhistorically the primary landing site for 

the speciesðindicates that G. galeus and M. schmitti accounted for 75% to 86% of generic cação 

catches in bottom trawl and gillnet fisheries between 1980 and 1994 (Santos et al. 2025). As 

fleets increasingly retained these sharks during the 1980s, local landings of cação rose from 

1,414 mt in 1973 to a peak of 2,317 mt in 1986 and 2,023 mt in 1989 (Santos et al. 2025). 

Moreover, catch rates of tope sharks by bottom trawlers during this period, particularly during 

the winter season, reached approximately 500 to 1,000 kg/h (Santos et al. 2025). Such high catch 

rates were attributed to trawlers targeting dense aggregations of the species (Santos et al. 2025), 

likely related to the speciesô seasonal migration to southern Brazil in the winter (see Section 

2.7.2). Following this period of intense exploitation, catches fell drastically throughout the 1990s 

and 2000s, and the species is now rarely encountered in sporadic hauls (Santos et al. 2025). 

Beyond commercial and artisanal fisheries, G. galeus is 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 years. Adults and juvenile tope sharks are captured by sport-recreational anglers 
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between September and April each year in Chubut Province, Argentina (Bovcon et al. 2018).  

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 in the other coastal provinces of Río Negro, 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 

significant and ongoing threat to the tope shark population in the 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 (e.g., gillnet, trawl, longline) targeting tope sharks or catching them as bycatch. Despite 

a general lack of high-quality, fishery-independent data and formal stock assessments, the 

available information consistently documents the severity of this threat. Multiple independent 

datasets show drastic declines in landings and CPUE, with the species having largely 

disappeared from catches in areas where it was once abundant. This long-term, intense fishing 

pressure has significantly depleted the population over the past 50-60 years and is likely to 

prevent any significant rebound in population abundance into the foreseeable future. 

4.3.4 Fishing in the NE Pacific 

The NE Pacific tope shark fishery is often cited as a quintessential example of fishery collapse 

following intense overutilization (Stevens et al., 2000; Jennings et al., 2001). Prior to 1936, 

G. galeus was not a major target species for commercial fishers in the region and was 

predominantly landed as bycatch from demersal trawl and trammel net fisheries (Walker 1999). 

There was a small market for edible shark meat, including of tope sharks, in southern California 

fresh fish markets (Ripley, 1949; Roedel and Ripley, 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 the species, soupfin shark (Starke 1917; Roedel and Ripley 1950; Ebert 2001; Royle et 

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 banquets and in 

local restaurants (Starke 1917; Royle et al. 2024). A significant portion of landed catch was also 

exported to China (Collins 1892, cited in Royle et al. 2024). 

From 1916 to 1936, shark landings in California were relatively stable at approximately 227 mt 

per year on average (see Figure 3-13), the majority of which was likely G. galeus (Walker 1999). 

Beginning in 1937, the fishery rapidly expanded when it was discovered that the liver oil of adult 

G. galeus contained 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 World War II, imports from northern Europe were disrupted, and the 

demand for this newly discovered domestic source of vitamin A skyrocketed.  

What resulted was a fishing ñbonanzaò as seasoned fishermen and amateurs alike chased the 

exorbitant prices being offered for tope shark livers, spurred on by regional news stories hailing 

the financial windfalls from the largest hauls (ñBoatload of Fishéò, 1941; ñFishermen Make 

$25,000 Catchò, 1942; ñShark Catch Brings $30,000ò, 1942; Ripley, 1946). According to Ripley 

(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 fisherman described using glass beer bottles as floats for pieces of old 

linen gillnets, mimicking the gear he saw on a modified halibut schooner in the Port of Seattle 

(Finley 2014; Figure 4-20). By 1939, approximately 600 vessels were fishing for tope sharks 

throughout California waters (Ripley 1946), and in the ensuing years, fishermen in Oregon, 

Washington, and British Columbia followed 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 operating off the Washington and Oregon coasts (ñMany 

Engaged in Shark Fishingò, 1943). Additionally, several American companies expanded their 

operations into the Baja California region of northwestern Mexico, quickly industrializing the 

local shark fishery and establishing a market to export liver oil to the United States (Ferreira 

1958). The FWS claimed in 1944 that ñno fishery in America has ever increased with such 

rapidity as that for the soupfin [tope] sharkò (FWS, April 10, 1944). 

 

Figure 4-20. Photograph taken in June 1942 showing a large pile of tope shark carcasses aboard the halibut 

schooner, Tordenskjold, based 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 bottom-set longlines, as the commercial halibut fleet could quickly repurpose this gear. 

However, bottom-set gillnets were found to catch tope sharks more efficiently, and by 1943, 

largely replaced longlines as the preferred gear in the United States (Ripley 1946; Westrheim 

1950). In British Columbia, longlines remained a common fishing method throughout the 

duration of the fishery due to local regulations on gillnets (Barraclough 1948). Due to practical 

constraints, the use of bottom-set gillnets was largely limited to relatively shallow waters (< 150 

m) and, in the northern parts of the DPSôs distribution, fishing was most successful during the 

winter months from October to December (Ripley 1946; Westrheim 1950). In southern 
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California, the peak fishing season spanned the warmer months 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 Figure 3-13). As mentioned previously, 

shark landings were not reported at the species level during this period, but Ripley (1946) 

claimed that tope sharks represented well over half of the total shark catch during this peak. By 

the time the California Division of Fish and Game had begun gathering species-specific data in 

1941, tope shark landings had started to significantly 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 years earlier. In Oregon and Washington, landings of tope sharks peaked in 

1943 at 562 mt round weight and 188 mt liver weight, respectively (Cleaver 1951; Nakatsu 

1957). Data from Ripley (1946) indicate that the liver accounts for approximately 10-15% of 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 1,253-1,880 mt round weight. In British 

Columbia, tope shark landings peaked at 278 mt in 1944 (COSEWIC 2021).  

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. Castillo Géniz et al. (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 consist of G. galeus. In describing the species 

that were generally targeted in the Mexican shark liver fishery, Ferreira (1958) highlighted 

hammerhead sharks as having the richest vitamin potency, while also mentioning blacktips, 

ñgambuzoò (i.e., dusky sharks), ñingertoò (i.e., bay sharks), and others, but not tope sharks. It is 

also notable that Ferreira (1958) distinguished the liver oil contents extracted from sharks in 

Mexico as ñquite different from those of soupfin [tope] shark livers caught by the California 

boats,ò explaining that that ñthe colors, textures and great variety of the Mexican livers were 

strange to the [American] buyers.ò Taken together this information suggests that tope sharks 

were not a significant component of the shark livers landed in Mexico during this period.  

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 industrial synthesis of vitamin A had 

significantly eroded the market demand for shark liver oil. In combination with diminishing 

fishing yields and the re-opening of imports from northern Europe, the availability of synthetic 

vitamin A caused many fishermen to abandon the fishery, while those who remained largely 

transitioned to targeting spiny dogfish (Squalus suckleyi) despite considerably lower vitamin A 

potency in the speciesô liver oil (FWS, August 9, 1944). This was especially apparent in 

Washington, where dogfish landings (Squalidae spp.) 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 

Washington have averaged 1.2 and 0.6 mt per year, respectively (Figure 4-21). 
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