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Table 10. 
The general state of knowledge for the abundant species of sharks in the western North Atlantic, for the Middle Atlantic area­
Cape Cod to Cape Hatteras. The listings are general categories of information where each category of information for each 
sped.es listed is ranked as follows : (0) no information known, no data available; (1) some information known, data available 
in either published or unpublished form ; and (2) considerable information known, data available either published or unpub­
lished form. 

Inshore 0-40 fathoms 

Atlantic Sand Smooth Scalloped 
Sandbar Dusky sharpnose tiger dogfish hammerhead Tiger Blacktip 

Food habits 2 2 2 2 2 2 2 
Distribution 2 2 2 2 2 
M igratory route 2 0 1 

Nursery areas 2 2 2 l 2 
Growth 2 2 2 2 2 2 
Age at size 2 2 2 2 2 2 
Size frequency 2 2 l l l l 2 
Reproductive rate l l 2 2 l l 2 2 
Commercial landings 0 0 0 O(b) O(b) 0 O(b) O(b) 
Recreational landings O(b) I 2 2 l 
Cat ch effort I l 2 0 0 J 
Discard rate NA 0 O(b) NA O(b) l 2 l 
Age frequency 2 2 2 J J 2 2 2 
Stock structure I 0 0 0 0 0 0 0 
Mortality 0 0 0 0 0 0 0 0 
Recruitment 0 0 0 0 0 0 0 0 
Yield/recruit 0 0 0 0 0 0 0 0 
Virtual population a.nalysis 0 0 0 0 0 0 0 0 
Predictive models 0 0 0 0 0 0 0 0 

Offshore 40- 1,000 fathoms 

Scalloped 
Blue Silky hammerhead Bignose Night 

Food habits -2 
Distribution 2 
Migratory rou te 2 l 
Nursery areas I I I 
Growth 2 2 2 
Age at size 2 J 2 
Size frequency 2 2 l l 
Reproductive rate 2 1 l 0 J(?) 
Commercial landings O(a) O(a) 0 0 
Recreational landings 2 0 2 0 
Catch effort l 1 I 0 I 
Discard rate l(b) O(a) J 0 0 
Age frequency 2 2 2 I l 
Stock structure 2 0 0 0 0 
Mortality l 0 0 0 0 
Recruitment 0 0 0 0 0 
Yield/recruit 0 0 0 0 0 
Virtual population analysis 0 0 0 0 0 
Predictive models 0 0 0 0 0 

(a) No directed commercial fishery in western North Atlantic. 
(b) A lack of information exists in the catch of the domestic fishery but the nondirected catch believed to be significant. 
(c) No directed recreational fishery in the western North Atlantic. 
NA Not applicable. 
(?) Not sure. 

Shortfin 
mako 

2 
2 
J 
O(?) 
2 
2 
2 
l 
J 
2 
I 
2 
I 
0 
0 
0 
0 
0 
0 

Bull 

2 
2 
2 
2 
2 
2 
2 
2 

I 
2 
0 
0 
0 
0 
0 
0 

Longtin mako 

I 
O(?) 
0 
0 
0 
0 
l 
O(?) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



468 ELASMOBRANCHS AS LIVING RESOURCES: 

Table 11. 
The general state of knowledge for the abundant species of sharks in the South Atlantic area-Cape Hatteras to Key West. 
The listings are general categories of information where each category of information for each species listed is ranked as follows: 

(0) no information known, no data available; (1) some information known, data available in either published or unpublished 

form; and (2) considerable information known, data available either published or unpublished form. 

lruhore 0-40 fathom& 

Atlantic Black- Scalloped Sand Black· 
sharpnose nose Sandbar hammerhead Dusky Silky Tiger tiger tip Spinner Bull Nurse 

Food habits 2 I 2 2 2 2 2 2 2 2 
Distribution 2 2 2 2 2 2 2 2 
Migratory route 0 1 2 1 I 1 1 2 2 
Nursery areas 2 2 2 I 2 I I 2 2 2 2 
Growth 2 2 2 2 2 2 2 2 2 2 2 
Age at size 2 2 2 2 2 J 2 I 2 2 2 2 
Size frequency 2 2 2 I 2 I 2 J 2 2 
Reproductive rate 2 2 I I I I 2 2 2 2 2 2 
Commercial landings 0 O(b) 0 0 0 O(a) O(b) O(b) O(b) O(b) 
Recreational landings O(b) O(b) 2 0 2 I I J 
Catch effort 2 I 1 1 I 0 I 1 l 
Discard rate O(b) O(b) A I 0 O(a) O(b) NA I O(b) I O(b) 
Age frequency 2 2 2 2 2 2 2 1 2 2 2 O(?) 
Stock structure 0 0 1 0 0 0 0 0 0 0 0 0 
Mortality 0 0 0 0 0 0 0 0 0 0 0 0 
Recruitment 0 0 0 0 0 0 0 0 0 0 0 0 
Yield/recruit 0 0 0 0 0 0 0 0 0 0 0 0 
Virtual population analysis 0 0 0 0 0 0 0 0 0 0 0 0 
Predictive models 0 0 0 0 0 0 0 0 0 0 0 0 

Offshore 40-1,000 fathoms 

Scalloped Bigeye 
hammerhead Dusky Silky Night Bignose thresher Blue Tiger Lemon 

Food habits 2 2 2 2 2 
Distribution 2 2 2 2 
Migratory route 1 1 1 2 I 2 

ursery areas l 2 I 0 I I 2 
Growth 2 2 2 2 2 2 2 
Age at size 2 2 I I I 2 2 2 2 
Size frequency I 2 I I l 2 2 
Reproductive rate 1 I I I(?) 0 2 2 2 2 
Commercial landings 0 0 O(a) I 0 I O(a) O(b) 0 
Recreational landings 2 0 I 0 0 2 2 2(?) 
Catch effort I I 1 I 0 I I 1 I 
Discard rate I 0 O(a) 0 0 O(b) l(b) O(b) 0 
Age frequency 2 2 2 I l l(?) 2 2 2 
Stock structure 0 0 0 0 0 0 2 0 0 
Mortality 0 0 0 0 0 0 1 0 
Recruitment 0 0 0 0 0 0 0 0 1 

Yield/recruit 0 0 0 0 0 0 0 0 0 
Virtual population analysis 0 0 0 0 0 0 0 0 0 
Predictive models 0 0 0 0 0 0 0 0 0 

(a) No directed commercial fishery in western North Atlantic. 
(b) A lack of information exists in the catch of the domestic fishery but the nondirected catch believed to be significant. 
(c) No directed recreational fishery in the western orth Atlantic. 

A Not applicable. 
(?) Not sure. 

Lemon 

2 
2 
2 
2 
2 
2 
2 
2 
0 
2(?) 
l 

0 
2 
0 

1 
0 
0 
0 

Oceanic 
whitetip 

I 
2 
0 
O(?) 
0 
0 
0 
I 
0 
0 
0 
O(b) 
0 
0 
0 
0 
0 
0 
0 
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Table 12. 
The general state of knowledge for the abundant species of sharks in the Gulf of Mexico. The listings are general categories 
of information where each category of information for each species listed is ranked as follows: (0) no information known, no 
data available; (1) some information known, data available in either published or unpublished form; and (2) considerable infor­
mation known, data available either published or unpublished form. 

Atlantic sharpnosc 

Food habits 2 
Distribution 2 
Migratory route 0 
Nursery areas 2 
Growth 2 
Age at size 2 
Size frequency 2 
Reproductive rate 2 
Commercial landings 0 
Reueational landings O(b) 
Catch effort 2 
Discard rate O(b) 
Age frequency 2 
Stacie structure 0 
Mortality 0 
Recruitment 0 
Yield/recruit 0 
Virtual population analysis 0 
Predictive models 0 

Scalloped 
Silky hammerhead 

Food habits 
Distribution 
Migratory route 
Nursery areas l I 
Growth 2 2 
Age at size l 2 
Size frequency 2 
Reproductive rate J I 
Commercial landings O(a) 0 
Recreational landings 0 2 
Catch effort I 
Discard rate O(a) I 
Age frequency 2 2 
Stock structure 0 0 
Mortality J 0 
Recruitment 0 0 
Yield/recruit 0 0 
Virtual population analysis 0 0 
Predictive models 0 0 

(a) o directed commercial fishery in western North Atlantic. 

Inshore 0-40 fathoms 

Blacktip Bull 

2 
2 
I 
2 
2 
2 
2 
2 
O(b) 
I 
I 
I 
2 
0 
0 
0 
0 
0 
0 

2 
2 
2 
2 
2 
2 
2 
2 

l 

2 
0 
0 
0 
0 
0 
0 

Offshore 40-1,000 fathoms 

Dusky Tiger Night 

2 2 
2 

J 
2 1 
2 2 
2 2 

I l 
I 2 l(?) 
0 O(b) 0 

2 l 

I I I 
0 O(b) 0 
2 2 l 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 
0 0 0 

Sandbar 

2 
2 
2 
2 
2 
2 
2 
l 

0 

I 
NA 
2 
I 
0 
0 
0 
0 
0 

Smooth 
dogfish 

2 
2 

J 
O(b) 
2 
0 
O(b) 
I 
0 
0 
0 
0 
0 
0 

(b) A lack of information exists in the catch of the domestic fishery but the nondirected catch believed to be significant. 
(c) o directed recreational fishery in the western North Atlantic. 
NA Not applicable. 
(?) Not sure. 

Spinner 

2 
2 
I 
2 
2 
2 
I 
2 

I 
O(b) 
2 
0 
0 
0 
0 
0 
0 

Oceanic 
whitetip 

I 
2 
0 
O(?) 
0 
0 
0 
J 
0 
0 
0 
O(b) 
0 
0 
0 
0 
0 
0 
0 
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Table 13. 
The general state of knowledge for the abundant species of sharks in the Caribbean (shore to 40 fathoms). The listings are general 

categories of information where each category of information for each species listed is ranked as follows: (0) no information known, 

no data available; (1) some information known, data available in either published or unpublished form; and (2) considerable 
information known, data available either published or unpublished form .• 

Hammerhead 
Narrowfin 

Black- Sand- Small- Sharp- Small· Scoop· Bonnet· smooth- Dagger-
tip bar Reef tail Lemon urse nose eye head Scalloped Great head hound Dusky nose 

Food habits 0 0 0 2 2 ! 0 
Distribution 1 I J l 1 l l I I 1 l I 1 I 

Migratory route 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Nursery areas 0 0 0 l 2 2 I I 0 l 1 J 0 1 0 
Growth 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 
Age at size 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 
Size frequency 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Reproductive rate 0 J 2 0 l l l l I I 0 
Commer. landings l 0 0 I 0 0 l I I I 0 0 0 0 0 
Recrea. landings 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Catch effort 0 0 0 1 1 0 0 I 0 0 0 0 0 0 0 
Discard rate 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Age frequency 0 0 0 0 l 0 0 1 0 0 0 0 0 0 0 
Stock structure 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Mortality 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 
Recruitment 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Yield/recruit 0 0 0 I 0 0 0 0 0 0 0 0 0 0 0 
Virt. pop. analysis 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Predictive models 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

'Information exists for some of these species (e.g., blacktip, sandbar) in northern latitudes. It is likely that Caribbean sharks belong to dif-
ferent stocks than those found off the East Coast but this needs to be determined. (Source: Castro, personal commun.) 

and inshore and would include bignose, scalloped hammer­
head, dusky, and tiger (Freeman 1986). 

Recommended Data Needs --------

Significant information required for stock assessment is 
lacking for sharks and thus management is severely handi­
capped. Meaningful assessments of shark populations in 
the western North Atlantic are difficult for a variety of 
reasons: 1) There has never been a directed fishery for 
sharks sizeable enough to produce landings ( except for 
possibly porbeagles) that might reflect the potential sus­
tainable yield-most shark catches have been incidental 
to other fisheries; and 2) many, probably most, of the 
sharks taken as incidental catches in U.S. fisheries have 
been discarded. Tag return data indicate that most species 
undergo extensive migrations. The actual distributions of 
age and sexes in the population are often difficult to ascer­
tain. In addition, many species have seasonal movements 
that differ between sexes, and nursery areas may be a thou­
sand miles from adult winter foraging areas (Musick and 
Colvocoresses 1988). 

Current data needs can generally be grouped into the 
three categories that were used by the Shark Panel to 
describe the state of shark knowledge: biology, fishery, and 
assessment/management. In addition, all FMPs need to 
contain social and economic data to address issues of 
management impact. It must be emphasized that the data 
needed in these four categories are not exclusive of each 
other. 

Biological Information 

Mapping the inshore pupping and nursery grounds is 
critical, especially because of the potential for direct stock 
and recruitment relationships. Valid age and growth in­
formation for each species is critical. These data can be 
obtained from studies of seasonal growth rings on vertebrae 
or spines, from size frequency, aquarium studies, oxytetra­
cycline marking, or tag and recapture experiments (Cailliet 
1990). Age- and sex-related distribution and migrations 
in time and space need to be better delineated for many 
species, such as sandbar sharks which have their nursery 
area in the mid Atlantic but which have large concentra­
tions of males off Mexico (Bonfil et al. 1990). Stock differ-
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entiation is necessary to determine if species such as 
blacktips have different stocks in the Caribbean and the 
South Atlantic , or others , such as duskies , may have only 
one population that occurs over the entire western North 
Atlantic. 

Almost any information on natural mortality would 
prove insightful. 

Fisheries Information 

A statistically valid sample to describe the catch by species 
is critical. Managers must know annually how many sharks 
are killed (landed and discarded) and from what geograph­
ical locations. The entire range must be represented, e.g., 
U.S. EEZ, beyond the EEZ, State waters, Caribbean EEZ, 
Mexican waters, and South American waters of the Carib­
bean. The total catch from both commercial and recrea­
tional fishermen, as well as fishing effort (catch per unit 
effort) is mandatory. 

Fishery sampling data (length, weight, sex, age , and 
maturity) will be required for any valid stock assessment. 
Total mortality, fishing mortality and nearly all informa· 
tion obtained from an assessment are contingent on these 
data. 

Tagging studies within the various fisheries are impor· 
tant (Casey and Taniuchi 1990), and efforts need to be ex­
pended on better methods of identification of sharks in the 
water for all the nontrained scientific personnel that con­
tribute, since misidentification greatly affects the reliability 
of statistical information. All information from the numer­
ous tagging efforts should be centralized because the data 
provide needed information on migrations and stock iden­
tity. Tagging studies focused on key species may provide 
fishing mortality rates which can answer questions about 
how severe the situation is right now . 

Assessment/Management Information 

Independent fishery indices of shark population abundance 
through time are critical. Longline survey data from 
National Marine Fisheries Service, Virginia Institute of 
Marine Sciences, foreign longline fisheries, etc. , need to 
be analyzed for long-term trends in abundance. 

Different population models and assessment approaches 
are necessary for sharks because their life history strategies 
differ so drastically from most teleost fishes (Anderson 
1990). 

Socio-Economic Information 

An organized effort is needed to collect social and economic 
information, both in the recreational and the commercial 
fisheries. The number of fishermen who fish for sharks, 
the location, the income spent on shark fishing, and how 
much of a commercial fisherman's income is derived from 

fishing for sharks are minimum data necessary for a plan . 
Documentation of all user groups (recreational , commer­
cial, national, and foreign) is needed. 

Summary ----------------

There has been a rapid expansion in both the recreational 
effort directed towards sharks and in the reported commer­
cial landings of sharks. The swordfish and tuna longline 
fisheries are more extensive and involve more discarded 
shark waste than any currently directed shark fishery. The 
low rate of replacement and slow growth rates of many 
species contribute directly to the problem of increased 
fishing pressure, rapidly resulting in over-exploitation. 
Fisheries data are becoming better, but a documentation 
of the catch is probably the most important element needed. 
Access to the foreign swordfish and tuna longline data both 
inside the EEZ and beyond 200 miles is necessary for any 
valid analysis of the stocks. Cooperation among all coun­
tries fishing in the Gulf of Mexico is also required. Inter­
jurisdictional cooperation will be necessary for any sound 
management approach . Should cooperation not occur, the 
Councils are prepared to make a concerted effort to remove 
the exemption of highly migratory tuna from the Act, in 
order that large pelagic fisheries may be properly managed. 
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