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SUMMARY

In order to address critical gaps arising from limited available data on historic shark catches in the Atlantic
Ocean, a method was developed to estimate shark removals using shark fin trade. A characterization of the
global fin trade as of 2000, including number and biomass by shark species, was used as the basis of the
methodology. A first step involved scaling Hong Kong trade-derived estimates for 2000 to annual global values
for 1980-2006 based on the observed quantity of imports to Hong Kong and an approximation of Hong Kong’s
share of the global trade in each year. The resulting global fin trade figures for each year were then scaled to
Atlantic-specific values using three different factors: 1) area of the Atlantic range relative to the global range of
pelagic sharks; 2) Atlantic catches of tunas and billfishes relative to global catches of tunas and billfishes; and 3)
Atlantic longline effort relative to global longline effort. The strengths and weaknesses of each scaling factor
and the assumptions inherent in the methodology are discussed. These estimates are not intended to replace
reliable fisheries dependent catch data compiled by ICCAT from submissions of members and cooperators, but

can serve as one of a variety of useful cross-validation tools when historic catch data are missing or uncertain.
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1. Introduction

The lack of historic catch data has been cited as a serious limitation to assessing the status of shark
stocks in the Atlantic (ICCAT 2006), and despite calls for improving the quality of shark catch data,
substantial progress has not yet been realized (ICCAT 2007). A portion of the problem lies with
some members or cooperators of the International Commission for the Conservation of Atlantic Tuna
(ICCAT) who, historically or at present, do not record species-specific shark catches in logbooks
and/or do not report such catches to the ICCAT Secretariat. Another portion of the problem stems
from the fact that catches which are reported do not necessarily reflect dead discards, for example
those sharks which were finned and whose carcasses were not landed, and thus do not reflect total
fishing mortality. In 2004, the Commission enacted ICCAT Recommendation 04-10 which is
designed to curtail shark finning. This recommendation requires that ICCAT members and
cooperators ensure their vessels do not have onboard fins that total more than 5% of the weight of
sharks onboard, up to the first point of landing. However, even if finning no longer occurs, the dead
discards problem remains an issue for historic catch figures.

Problems with shark catch statistics are not limited to ICCAT and in fact hamper shark stock
assessments worldwide. To date, ICCAT is the only Regional Fisheries Management Organization
(RFMO) which has released a shark stock assessment for public review (ICCAT 2005). Due to
problems of species identification and under- (or non-) reporting in logbook databases, in the 2005
stock assessment, and also in an ICCAT re-assessment of blue (Prionace glauca) and shortfin mako
(Isurus oxyrinchus) sharks planned for 2008, alternative methods for estimating or cross-checking
shark catches were suggested. One such method is based on recent studies of the shark fin trade,
taking advantage of the fact that since shark fin is a highly valued product, historic levels of the trade
are relatively well-documented in customs statistics. An update to this methodology, which was
applied in the 2004 assessment (ICCAT 2005), is the subject of this paper.

In many cases shark fin trade data are no more easy to obtain than shark catch data. However, recent
studies of the trade in Hong Kong, a major trading center, have provided new insights into the
number and biomass of sharks needed to support this trade at current levels. Using commercial data
from Hong Kong showing traded weights by fin position, size and Chinese name category, and DNA
analysis to match Chinese fin names with sharks’ scientific names, the number and biomass of sharks
used in the trade in 2000 were estimated (Clarke et al. 2006a, Clarke et al. 2006b). By adjusting
these base estimates by a number of factors, it is possible to produce estimates of the number and
biomass of sharks from the Atlantic that are used in the fin trade annually. In association with using
a novel data source and an innovative methodology several assumptions are necessarily applied and
must be carefully considered when interpreting the results. Considerations for the use of the
resulting estimates are presented in detail in the discussion.

2. Data and Methods

2.1 Data Sources

The algorithm for estimating historical Atlantic shark catches using information from shark fin
markets requires four data components, each of which is discussed separately below:

1. Estimates, by species, of the number and biomass of sharks used in the global shark fin
trade in 2000 (the “anchor point” estimates);

2. A standardized estimate of the quantity of shark fins imported to Hong Kong for each year
of interest before and after 2000;

3. An estimate of the Hong Kong market share, relative to the global market, for each year of
interest before and after 2000;

4. Estimates of the proportion of the global total of shark fins that are derived from the
Atlantic.



Data Source 1

The “anchor point” estimates of the number and biomass of sharks used in the global shark fin trade are taken
from Clarke et al. (2006a). Of the eleven categories of species or categories presented in that study, this
analysis uses the results for blue (Prionace glauca), shortfin mako (Isurus oxyrinchus), oceanic whitetip
(Carcharhinus longimanus) and thresher (Alopias spp.) sharks. These estimates are based on the shark fin
trade as of 2000 when Hong Kong imported 6,788 t of fins and controlled 44-59% of the global market
(Clarke 2004a, Clarke et al. 2006a). An excerpt of the relevant species-specific anchor point estimates from
Clarke et al. (2006a) is provided in Table 1.

Data Source 2

Standardized estimates of the quantity of shark fin imported to Hong Kong in each year since 1980 were
prepared from unpublished Hong Kong government records (TRAFFIC 1996; HKSARG 2008). Prior to
1998, Hong Kong recorded imports of shark fins in dried or frozen (“salted”) categories without
distinguishing between processed and unprocessed fins. In order to avoid double-counting fins returning to
Hong Kong after processing in Mainland China, prior to 1998 imports from the Mainland were subtracted
from total imports sensu TRAFFIC (1996). In 1998 Hong Kong established separate customs codes for dried
and frozen (i.e. listed as “salted” in commodity coding lists), processed and unprocessed fins. After 1998,
only unprocessed dried and frozen fins were included in the annual totals. All frozen fin weights were
normalized for water content by multiplying by 0.25 (Clarke 2004a). The adjusted annual imports of shark
fin to Hong Kong are shown in Table 2.

Data Source 3

Hong Kong’s share of the global shark fin trade was studied in detail for 1996-2000 and was calculated from
empirical data to range from 44-59% (Clarke et al. 2006a). Since reliable empirical data for estimating its
market share for years before (1980-1995), and after (2001-2006) this period are lacking, ranges of values for
1980-1990, 1991-1995 and 2001-2006 were specified based on expert judgment as described below.

There are no empirical data upon which to base an estimate of Hong Kong share of the trade in 1980-1990.
This is mainly due to the difficulty in accessing customs statistics, especially for Mainland China, covering
this period. Nevertheless, a general understanding of trade patterns in Hong Kong during the 1980s (Clarke
et al. 2007) suggests that Hong Kong’s market share was higher in 1980-1990 than during 1996-2000. The
earliest accounts of the shark fin trade state that Hong Kong’s share of world imports was 50% (Tanaka 1994,
based on data through 1990) or 85% (Vannuccini 1999, based on 1992 data). A range of 65-80% was thus
selected for the period 1980-1990.

A transitional period for the shark fin trade in Hong Kong occurred in 1991-1995 as demand began to rise
appreciably in Mainland China. It is likely that Hong Kong’s share began to drop, but not to the extent
observed in the period 1996-2000 (i.e. 44-59%), thus a range of 50-65% was selected.

Due to several confounding factors, Hong Kong’s market share for 2001-2006 is particularly difficult to
specify. Previous analysis has shown that Hong Kong imports of shark fin rose at a rate of 6% per year from
1992-2000 (Clarke 2004a), but afterwards showed a nearly level, slightly declining linear trend (Clarke et al.
2007). Hong Kong shark fin traders attribute this trend to a loss of market share to Mainland China. While
this explanation is supported by the well-known liberalization of the Mainland China economy just prior to
and as a result of entry to the World Trade Organization in November 2001 (Ferris 2002), Mainland China’s
shark fin imports do not show a strong trend of increase since 2000. One reason for this lack of trend may be
that in 2000 Mainland China began importing frozen shark fin under a category previously used only for
frozen shark meat and therefore from 2000 onward frozen fins, which are an important trade component, are
no longer distinguishable in the statistics (Clarke 2004b). Complications in trade reporting by Mainland
China and their implications for assessing global trade in shark fins are discussed in detail in Clarke et al.
(2007). On balance it was considered that even without strong evidence of increasing imports by Mainland
China, it was likely that Hong Kong’s share of global trade has declined sharply since 2000. A range of 30-
50% was thus specified.



Data Source 4

Three methods were used for proportioning global fin trade-based catch estimates to Atlantic-specific
quantities. The first involved a simple ocean basin area proportion for the Atlantic relative to the world
ocean. This proportion (0.2506) was taken from Clarke et al. (2006a) as determined through the use of a
geographical information system. The area of the ocean basin was considered an acceptable proxy for the
area of habitat, and thus the potential area of catch for wide ranging pelagic sharks such as blue, shortfin
mako, and threshers. Its suitability for the oceanic whitetip is less certain; alternative measures of oceanic
whitetip habitat in the Atlantic and globally should be considered in future work.

The second method involved scaling against catches of tunas, bonitos and billfishes based on the FAO
Capture Production database. The figures for global and Atlantic catches (including Northeast, Northwest,
Southeast, Southwest, Eastern Central and Western Central Atlantic, and the Mediterranean and Black Seas),
and the ratios are given in Table 3.

The final method involved scaling global catches to Atlantic catches using an index of longline effort
compiled from RFMO databases. Although it is recognized that other gear types catch sharks, the most
important gear type catching the species of interest to this study is longlines (ICCAT 2007). The number of
longline hooks (in millions) fished annually were available for the Indian Ocean from the Indian Ocean Tuna
Commission (IOTC) database for 1952-2006, for the Eastern and Western Pacific from the Secretariat for the
Pacific Community (SPC) database for 1950-2003, and for the Atlantic from the ICCAT database for 1950-
2006 (IOTC 2008, SPC 2008, ICCAT 2008). The overall index was started in 1980 to conform to the
availability of shark fin trade data and extended to 2003 due to the limit on Pacific effort data (Table 4).

2.2. Model and Methods

Due to the extensive computational requirements of the original shark fin trade model in Clarke et al. (2006a)
a simplified alternative model was constructed for ease of application in this exercises. The model was
implemented in WinBUGS software version 1.4.3 (Imperial College London 2008) using triangular and
uniform distributions as well as deterministic calculations (Appendix 1). The model is comprised of four
steps corresponding to the four data sources given above:

Step 1

The probability distributions representing the range of estimates of the four shark species in the global trade
by number and biomass (Table 1) were approximated as triangular distributions using the reported lower
limit of the 95% probability interval as the minimum, the upper limit of the 95% probability interval as the
maximum, and the median as the mode. In each iteration of the model a random variable was drawn from
each of the triangular distributions representing each species’ number or biomass in 2000.

Step 2

Each random variable drawn in Step 1 was multiplied by the ratio of the standardized quantity of fins traded
through Hong Kong in each year from 1980-1999 and 2001-2006 (Table 2) to the quantity of fins traded
through Hong Kong in 2000 (i.e. 6,788 t). The purpose of this step is to scale the species-specific number or
biomass from 2000 to quantities representing global trade levels in each of the other 26 years. For this step
only it is assumed that variation in the global quantities of traded fins is represented by imports into Hong
Kong.

Step 3

To allow for the Hong Kong market share of global trade to shift over time, Hong Kong’s share in the three
alternative periods (S,), i.e. 1980-1990, 1991-1995 and 2001-2006, relative to its share in 1996-2000 (0.44-
0.59, S) was calculated. Values of S and S, were specified as uniformly distributed random variables defined
using the endpoints of the range of the share specified for each period by expert judgment. The ratio was



then calculated as — and multiplied by the result from Step 2. The result of Step 3 is a species-specific

number or biomass value representing sharks used in the global trade for each year from 1980-2006.
Step 4

The final step required proportioning the annual values from Step 3 to the Atlantic Ocean. For the area-based
proportioning, a constant (0.2250) was applied in all years. For the catch-based proportioning, the observed
ratio of Atlantic:global tuna, bonito and billfish catches in each year was applied (Table 3). The effort-based
proportioning used the ratio of longline effort in the Atlantic to the sum of the Atlantic, Pacific and Indian
Oceans as shown in Table 4.

The model was run for 100,000 iterations, and medians and 95% probability interval endpoints were sampled
from the final 10,000 iterations.

3. Results

The algorithm outlined above applied the same Step 2, 3 and 4 scaling factors to all species in both number
and biomass. Therefore it is as expected that all of the results in number of sharks (Figure 1; Appendices 2-
4) and in biomass (Figure 2, Appendices 5-7) show the same patterns of increase and decrease. The general
trends shown for all species in both number and biomass are of low levels until the early 1990s followed by a
steady increase through the 1990s. For those series that extend until 2006, a decline is observed after either
2001 or 2003. The major influence on these trends is the amount of fins imported by Hong Kong which
peaked in 2003.

Differences in estimates by species in each year derive from the original “anchor point” estimates produced
by Clarke et al. (2006a). In 2003, i.e. the last year for which an estimate could be produced from all three
proportioning methods, median blue shark estimates for the Atlantic ranged from 1.3-3.3 million, or in
biomass, 50-120 thousand t. In the same year, shortfin mako and oceanic whitetip shark were both estimated
at approximately 80-120 thousand in number but differed in biomass with estimates of 5-12 thousand t for
shortfin mako and 3-8 thousand t for oceanic whitetip. Thresher shark estimates for the Atlantic in 2003
ranged from 200-500 thousand in number and from 6.5-16 thousand t in biomass (Figures 1-2).

The range of median values for a particular species in a given year derives from differences in the
proportioning of global estimates to the Atlantic. For example, in the area-proportioned series, the highest
estimate occurs in 2003. This is because the area proportioning method applies a constant for all years, thus
the estimates more closely follow the fin trade figures which peaked in 2003. In the tuna catch-proportioned
estimates, the Atlantic proportion of global tuna, bonito and billfish catches was relatively higher in 2001
than in subsequent years, resulting in a peak value in 2001.

In addition to such relatively minor annual variations, major differences in estimates based on the
proportioning method for the Atlantic are apparent. In the first 10 years of the time series, all three
proportioning methods give similar results. In mid-1990s, however, the area- and effort-proportioned series
diverge from the tuna catch-proportioned series and by 2000 the former are approximately twice as large as
the latter. This result is attributed to the fact that the effort-proportioning index (Table 4) shows only a slight
increase over time and thus behaves similarly to the constant used as the area-proportioning index. In
contrast, the tuna catch proportioning index (Table 3) shows a stronger, and negative, slope over time which
serves to depress the trade figures. It is noted that the width of the probability intervals is proportional to the
magnitude of the median, therefore both the area- and effort-proportioned estimates have wider probability
intervals than the tuna-catch proportioned estimates.

Since longline effort data were not available for the Pacific after 2003, effort-proportioned catch estimates
could not be calculated for 2004-2006. Although it is common knowledge that fishing effort for longline and
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other gear is dropping in recent years in response to higher fuel prices, unless longline effort in the Atlantic is
changing disproportionately, we would expect that the effort-proportioning index would continue to behave
similarly to the area-proportioning index. If so, we would expect to see the same tapering off of estimates in
2004-2006 as is observed for the area- and tuna-catch proportioning methods.

4. Discussion

Most RFMOs rely on stock assessment as the first step in determining whether conservation and management
measures are warranted. In turn, though, stock assessment for sharks requires reliable estimates of historic
shark catches. The most straightforward means of obtaining such catch estimates is for countries to require
fishermen to record shark catches, by species, in logbooks and for these logbooks to be periodically collected,
analyzed and reported to the appropriate RFMO. In the case of ICCAT, despite calling for better shark catch
data as early as 2001 (ICCAT 2002), records are still incomplete and due to lack of past reporting
requirements the prospects of obtaining actual historic catch records are slim. At the same time concerns
regarding high and often unrestricted levels of mortality to pelagic sharks are growing (Dulvy et al. 2008).
Under these circumstances, it is therefore imperative to develop alternative historic shark catch time series
and to carefully evaluate whether these alternatives series can fill some of the existing, critical data gaps.

In this study an existing shark fin trade data set was used opportunistically to produce species-specific
estimates of the number and biomass of sharks used in the fin trade from the Atlantic. This dataset was
sourced from Hong Kong in 2000 and it currently represents the most comprehensive information available
regarding the global shark fin trade. It is not likely that a study of similar depth will be undertaken in the
near future because the shark fin trade is becoming increasingly less concentrated in Hong Kong and thus
harder to study. Working with the 2000 dataset implies a number of assumptions which must be considered
when interpreting the results. First, it is necessary to adopt the assumption in Clarke et al. (2006) that the
species composition of the sampled portion of the Hong Kong shark fin trade is representative of global
species composition. Second, additional assumptions are required in order to extrapolate these data over the
entire time span of interest. Specifically, use of the Clarke et al. (2006) dataset to estimate values for other
years assumes that the species composition of the fin trade observed in 2000, and the relationships between
fin sizes/weights and whole shark weights observed at that time, are assumed to be constant throughout the
time series. While these assumptions are problematic in that some stock composition shifting would be
expected over time, there are no existing data with which to explore alternative assumptions. Therefore, of
necessity, it is assumed that the range of variability resulting from these factors is reflected in the
specification of the probability intervals within the model. Finally, it is assumed that each of the four species
assessed is equally likely to be found in the Atlantic as in any other ocean. This appears to be a reasonable
assumption given what is known regarding pelagic shark habitat.

An initial step in evaluating the estimates produced here from the shark fin trade data is to compare them to
shark catches reported to ICCAT. These catches were tabulated and reported in ICCAT (2007) and are
reproduced in Table 5. These data indicate an annual maximum (observed between 2000-2004) of
approximately 39,000 blue sharks, 7,600 shortfin mako sharks and 650 oceanic whitetip sharks. The lowest
annual estimates produced from shark fin trade data (2.5™ percentile from the lowest of the three
proportioning methods for 2000-2004) are approximately 500,000 blue sharks, 30,000 shortfin mako sharks
and 35,000 oceanic whitetip sharks. Thresher sharks are not reported individually to ICCAT; trade-based
estimates suggest of at least 50,000 per year are taken in the Atlantic. Comparison of these figures suggests
at least 10-fold under-reporting for blue sharks, at least 4-fold under-reporting for shortfin mako sharks, and
at least 50-fold under-reporting for oceanic whitetip sharks. Use of median trade estimates would result in
even larger discrepancies.

Although these comparisons already indicate very large differences between trade-based estimates and
reported catches, there are several reasons why the trade-based estimates are likely to be conservative. First,
the original “anchor point” estimates are in themselves conservative because they are based only on those
fins which could be confirmed to derive from the species of interest. More than half (54%) of the fins

6



observed by Clarke et al. (2006) could not be characterized by species and could have contained additional
quantities of the species of interest. Second, only those sharks whose fins are taken for use in the
international shark fin trade are enumerated. This is because there is no means in this study of accounting for
sharks which are discarded dead; released but subsequently die due to injury or stress; or are retained but
whose fins are either not used at all or used within the country of landing.

These two points emphasize that trade-based estimates reflect a minimum number of sharks used in the trade
and are thus fundamentally different from reported catches or catch estimates. Actual catches may in fact be
higher than the trade-based estimates but they are very unlikely to be lower (i.e. unless there are major errors
in the trade-based estimates). This point is also relevant to interpretation of the increasing estimates of sharks
used in the fin trade over time (Figures 1 and 2). Since it is not known whether the cause of the rise is
increased catches, increased utilization of fins, or both (see Dulvy et al., 2008), it cannot be confirmed that
the trend is reliable over the entire time series. However, as the annual trade-based estimates represent
confirmed minimum levels of fishing mortality in each year, any estimates which are substantially lower than
these levels should be suspect. It is less certain, but still worth considering, that if as expected, fin utilization
in recent years is high and mortality to sharks released with their fins intact is low, trade-based estimates in
recent years may provide a reasonable proxy for catch figures.

Having shown that trade-based estimates are orders of magnitude higher than reported catches, and having
argued that despite some limitations, trade-based estimates may approximate minimum catch estimates, it is
now necessary to consider how the different trade-based estimates compare to alternative methods for
estimating historic catch. One such method involved calculating ratios between tunas/billfishes catches in
the ICCAT database by gear type, fleet and area; applying these ratios to gear-fleet-area strata which did not
report their catches to ICCAT, and adding the calculated (unreported) catches to the reported catches ICCAT
2005, ICCAT 2007). Annual alternative catch estimates for blue shark range from 34-67 thousand t and
suggest a gradual decline since 1995; annual alternative catch estimates for shortfin mako range from 4-11
thousand t and show an increasing trend since 1997 (Figure 2).

One of the major differences between blue shark and shortfin mako shark logbook recording practices is that
in the past the large difference between the price of the two species’ meat (Vannuccini 1999) is believed to
have resulted in a greater retention rate and recording rate for shortfin makos (Nakano and Clarke 2006).
Nevertheless, catch recording for shortfin makos is unlikely to be perfect. Therefore, while the trend in
reported catches may be reliable, the actual catch levels may not be. Since the alternative catch estimates lie
above the trade-based estimates until 1997, the alternative catch estimates from 1980-1996 appear to
represent the best available estimate of shortfin mako catches. Since the alternative catch estimates lie
slightly below both the area- and effort-proportioned trade-based estimates in 1997-2003, they may be
slightly under-reporting catches even though overall agreement between these three estimates is generally
good. In summary, after comparison with trade-based estimates, the alternative catch estimates for shortfin
mako appear reasonable.

It is noted that in recent years the tuna-catch proportioned trade-based estimates are considered less credible
than the other two trade-based estimates. This is because this proportioning method assumes that when tuna
catches in the Atlantic are low, shark catches in the Atlantic are also low, even though it is known that some
fisheries switch to targeting sharks when tunas are scarce (i.e. an inverse relationship). In particular, a major
shift in longline target species by Spain in the Atlantic was observed beginning in 1997 (Clarke and
Mosqueira 2002) which coincided with declines in reported tuna catches and increases in reported shark
catches (FAO 2008). In this way, the assumption that shark catches are proportional to tuna catches,
particularly in the Atlantic, is tenuous in recent years, and by applying this assumption the tuna-catch trade-
based estimates for shortfin makos since 1997 are likely to be under-estimates.

Comparison of the various estimates for blue shark shows a similar pattern to those for the shortfin mako
until the mid-1990s. For blue shark, as for shortfin mako shark, the alternative catch estimates lie above all
of the trade-based estimates until 1996. Afterward, rather than showing increased catches as might be
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expected from the information presented above, alternative estimates of blue shark catches gradually decline.
In the last few years of the time series, the alternative catch estimates are very similar to the tuna-catch
proportioned trade-based estimates which, as discussed above, are believed to be under-estimates. From
2000 onward the alternative catch estimates and tuna catch-proportioned trade-based estimates are less than
half of those estimated using the area- and effort-proportioning methods. It is thus considered that alternative
catch estimates for blue shark since 1996 may be under-estimated by at least 100%. It may not be
appropriate, for reasons discussed above, to treat the area- or effort-proportioned trade-based estimates for
blue shark as catch estimates for 2000-2006. However, if further alternative estimates are lacking and if it
can reasonably be assumed that fin utilization is high and unaccounted for mortality is low, this may be the
best currently-available option.

This discussion has shown that neither the trade-based estimates nor the alternative catch-based estimates are
ideal, but both are preferable to relying on existing reported catches (Table 5). The main issue with the trade-
based estimates is that they may not reflect all fishing-related mortality since not all sharks caught in Atlantic
fisheries have had their fins traded internationally from 1980-2006. In this sense, it is advisable to treat the
trade-based estimates as minimum values for comparison. If the trade-based estimates are to be used as
proxy values for catch a number of the assumptions outlined above need to be carefully considered. On the
other hand, a number of different methods for calculating alternative catch estimates are possible, including
the method used by ICCAT (2007). The key concern with the ICCAT (2007) method is that it only accounts
for unreported catches and does not attempt to compensate for catches which may be under-reported (i.e.
including reports of zero catch). The ICCAT method also needs to assume accurate reporting of shark
catches in at least some strata (fleet, gear type, area) in order to develop the ratios between tuna and shark
catches. Unless these ratios are careful specified and/or allowed to vary over time, this method may suffer
from bias as targeting strategies shift within fleets. Given the urgent need for improvement in historic catch
data for sharks, further study of these and other methods should be strongly encouraged.
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Table 1. Number and biomass of blue, shortfin mako, oceanic whitetip and thresher sharks (median and
95% probability interval) used in the global shark fin trade in 2000 (Clarke et al. 2006a).

Blue

Shortfin mako

Oceanic Whitetip

Thresher
(all species)

Number (million)

10.74 (4.64 — 15.76)

0.48 (0.32 - 0.98)

0.60 (0.22 — 1.21)

0.60 (0.36 — 3.90)

Biomass (‘000 t)

364 (204 - 619)

38 (20 -56)

22 (9—47)

55 (12 -85)

Table 2. Adjusted total imports of shark fin (t) to Hong Kong, 1980-2006 (see text for adjustment methods).

(Source: TRAFFIC 1996 (1980-1995), HKSARG 2008 (1996-2006))

Year Quantity Year Quantity
1980 2,739 | 1994 4,144
1981 2,741 | 1995 4,706
1982 2,704 | 1996 4,513
1983 2,512 ] 1997 4,868
1984 2,748 | 1998 5,196
1985 2,613 ] 1999 5,824
1986 2,788 | 2000 6,788
1987 3,317 ] 2001 6,435
1988 3,272 | 2002 6,513
1989 3,003 | 2003 6,960
1990 3,018 | 2004 6,142
1991 3,526 ] 2005 5,887
1992 4,265 | 2006 5,337
1993 3,856
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Table 3 Global and Atlantic catches of tunas, bonitos and billfishes (in million t), and the ratio of Atlantic
to total catch, as reported in FAO’s capture production database (FAO 2008).

Year Global Catch | Atlantic Catch | Ratio
(million t) (million t) (Atlantic : Global)
1980 2.681 0.537 0.200
1981 2.688 0.584 0.217
1982 2.799 0.667 0.238
1983 2.963 0.630 0.213
1984 3.139 0.555 0.177
1985 3.224 0.603 0.187
1986 3.536 0.578 0.163
1987 3.665 0.579 0.158
1988 4.082 0.632 0.155
1989 4.103 0.654 0.159
1990 4.375 0.696 0.159
1991 4.474 0.691 0.154
1992 4.504 0.673 0.149
1993 4.622 0.722 0.156
1994 4.747 0.720 0.152
1995 4.888 0.681 0.139
1996 4.872 0.702 0.144
1997 5.177 0.645 0.125
1998 5.766 0.703 0.122
1999 5.976 0.697 0.117
2000 5.852 0.649 0.111
2001 5.788 0.671 0.116
2002 6.173 0.590 0.096
2003 6.315 0.593 0.094
2004 6.274 0.581 0.093
2005 6.414 0.634 0.099
2006 6.480 0.569 0.088
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Table 4. Atlantic, Pacific and Indian Ocean fishing effort compiled from RFMO databases and the ratio of

Atlantic to total effort, 1980-2003.

Year | Atlantic Pacific Ocean | Indian Ocean | Total Ratio

Ocean Longline Longline (Atlantic :

Longline Effort (SPC Effort IOTC Total)

Effort 2008) 2008)

(ICCAT

2008)
1980 189 675 207 1,070 0.176
1981 196 788 187 1,171 0.168
1982 242 695 224 1,161 0.208
1983 193 563 257 1,013 0.190
1984 239 561 240 1,040 0.230
1985 227 637 226 1,090 0.208
1986 308 619 254 1,181 0.261
1987 261 694 255 1,210 0.216
1988 227 729 268 1,224 0.185
1989 243 652 269 1,164 0.208
1990 293 697 221 1,212 0.242
1991 287 786 353 1,427 0.201
1992 265 684 310 1,259 0.211
1993 311 670 424 1,406 0.221
1994 332 707 320 1,358 0.244
1995 312 727 366 1,405 0.222
1996 322 620 356 1,299 0.248
1997 316 602 366 1,284 0.246
1998 329 626 506 1,461 0.225
1999 415 721 448 1,584 0.262
2000 506 767 443 1,717 0.295
2001 365 842 418 1,626 0.225
2002 314 947 391 1,652 0.190
2003 461 1,038 402 1,901 0.242
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Table 5. Shark catches (in number) reported to ICCAT for 1980-2004 as described in ICCAT (2007).

Annotations: “na” indicates no data reported; “-*“ indicates zero catch was reported.

Year Blue Shark Shortfin Mako Shark Oceanic Whitetip Shark

1980 na 474 na
1981 204 999 na
1982 9 1,723 na
1983 613 941 1
1984 121 1,776 na
1985 380 3,801 -
1986 1,162 1,957 -
1987 1,467 1,039 na
1988 867 1,563 na
1989 832 1,647 1
1990 2,348 1,348 -
1991 3,533 1,326 -
1992 2,343 1,441 8
1993 7,879 2,964 11
1994 8,310 2,969 10
1995 8,422 4,874 14
1996 9,036 2,776 8
1997 36,895 5,578 12
1998 33,211 5,474 15
1999 34,208 4,097 2
2000 38,512 5,023 642
2001 34,315 4,684 543
2002 31,411 5,381 205
2003 35,301 7,373 179
2004 35,359 7,512 189
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Figure 1. Estimates of historic shark catches by species (in million sharks), using area- (0), tuna catch- (A ) and effort- (¢) proportioning methods to scale

global estimates to the Atlantic.
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Figure 2. Estimates of historic shark catches by species (in thousand t), using area- (0), tuna catch- ( A) and effort- (¢#) proportioned methods to scale global
estimates to the Atlantic. Blue and shortfin mako catches estimated using a method relating observed catch of tunas to observed catches of sharks by

strata composed of gear type, fleet and area and applying these ratios to strata which do not report shark catches to ICCAT (ICCAT 2007) are shown
with a solid black line (w==).
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Appendix 1. WinBUGS code for model implementation.

model

{

shar8090~dunif(0.65,0.80)
shar9195~dunif(0.50,0.65)
shar9600~dunif(0.44,0.59)
shar0007~dunif(0.30,0.50)

for (zin 1:11) {
ratio[z] <- shar9600/shar8090

}
for (zin 12:16){
ratio[z] <- shar9600/shar9195

}
for (zin 17:21){
ratio[z] <- 1

1

for (z in 22:27){
ratio[z] <- shar9600/shar0007
1

for (g in 1:4) {

rv[g]~dunif(0,1000)

x[g]<-rv[g]/1000

gate[g]<-((trimode[g]-trimin[g]) / (trimax[g]-trimin[g]))
Alg]<-min(x[g].gate[g])

Blg]<-equals(x[g],Alg])

C[g]<-equals(B[g],0)

draw[g]<-(B[g]*(trimin[g]+sqrt(x[g]*(trimode[g]-trimin[g])*(trimax[g]-trimin[g]))))+
(Cla]* (trimax[g]-sqrt((1-x[g])* (trimax[g]-trimode[g])*(trimax[g]-trimin[g]))))

for (hin 1:27) {
scaled[g,h] <- draw[g] * (HKimport[h]/HKimport[21])
share[g,h] <- scaled[g,h] * ratio[h]
areapropl[g,h] <- share[g,h] * 0.225
tunaproplg,h] <- share[g,h] * tunaAti[h]
hookprop[g,h] <- share[g,h] * LLratio[h]
}

}
}

#DATA

list(

trimin=c(4.640, 0.320, 0.218, 0.358), #use these data for biomass estimates:
trimin=c(203.63,19.71,8.80,12.13),

trimode=c(10.741,0.485,0.604,0.597), #trimode=c(364.26,38.07,21.95,55.0),
trimax=c(15.762,0.978,1.209,3.896), #trimax=c(619.29,56.02,46.89,85.18),

HKimport=c(2739,2741,2704,2512,2748,2613,2788,3317,3272,3003,
3018,3526,4265,3856,4144,4706,4513,4868,5196,5824,
6788,6435,6513,6960,6142,5887,5337),

tunaAtl=c(
0.200,0.217,0.238,0.213,0.177,0.187,0.163,0.158,0.155,0.159,
0.159,0.154,0.149,0.156,0.152,0.139,0.144,0.125,0.122,0.117,
0.111,0.116,0.096,0.094,0.093,0.099,0.088),

LLratio=c(

0.176, 0.168, 0.208, 0.190, 0.230, 0.208, 0.261, 0.216, 0.185, 0.208,
0.242,0.201, 0.211, 0.221, 0.244, 0.222, 0.248, 0.246, 0.225, 0.262,
0.295, 0.225,0.190, 0.242,0,0,0))
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Appendix 2. Estimates (median and 95% probability interval) of historic shark catches by species in millions of sharks, 1980-2006, using an area-
proportioning method to scale global estimates to the Atlantic.

Blue Shark Shortfin Mako Shark Oceanic Whitetip Shark Thresher Sharks
1980 0.668 (0.368 - 1.004) 0.037 (0.023 - 0.060) 0.043 (0.020 - 0.073) 0.095 (0.031 - 0.224)
1981 0.669 (0.368 - 1.005) 0.037 (0.023 - 0.060) 0.043 (0.020 - 0.073) 0.095 (0.031 - 0.224)
1982 0.660 (0.363 - 0.991) 0.037 (0.023 - 0.060) 0.042 (0.020 - 0.072) 0.094 (0.031 - 0.221)
1983 0.613 (0.337 - 0.921) 0.034 (0.021 - 0.055) 0.039 (0.018 - 0.067) 0.087 (0.029 - 0.205)
1984 0.671 (0.369 - 1.007) 0.037 (0.023 - 0.061) 0.043 (0.020 - 0.073) 0.096 (0.032 - 0.225)
1985 0.638 (0.351 - 0.958) 0.035 (0.022 - 0.058) 0.041 (0.019 - 0.070) 0.091 (0.030 - 0.214)
1986 0.680 (0.375 - 1.022) 0.038 (0.023 - 0.061) 0.043 (0.020 - 0.074) 0.097 (0.032 - 0.228)
1987 0.810 (0.446 - 1.216) 0.045 (0.028 - 0.073) 0.052 (0.024 - 0.088) 0.115 (0.038 - 0.271)
1988 0.799 (0.440 - 1.200) 0.044 (0.027 - 0.072) 0.051 (0.024 - 0.087) 0.114 (0.038 - 0.267)
1989 0.733 (0.403 - 1.101) 0.041 (0.025 - 0.066) 0.047 (0.022 - 0.080) 0.105 (0.035 - 0.245)
1990 0.737 (0.405 - 1.106) 0.041 (0.025 - 0.067) 0.047 (0.022 - 0.080) 0.105 (0.035 - 0.247)
1991 1.080 (0.590 - 1.644) 0.060 (0.037 - 0.099) 0.069 (0.032 - 0.120) 0.154 (0.051 - 0.369)
1992 1.307 (0.714 - 1.989) 0.073 (0.045 - 0.120) 0.084 (0.039 - 0.145) 0.187 (0.062 - 0.446)
1993 1.181 (0.646 - 1.798) 0.066 (0.040 - 0.108) 0.076 (0.035 - 0.131) 0.169 (0.056 - 0.403)
1994 1.270 (0.694 - 1.933) 0.071 (0.043 - 0.116) 0.082 (0.038 - 0.141) 0.181 (0.060 - 0.433)
1995 1.442 (0.788 - 2.195) 0.081 (0.049 - 0.132) 0.093 (0.043 - 0.160) 0.206 (0.069 - 0.492)
1996 1.566 (0.875 - 2.178) 0.086 (0.055 - 0.133) 0.099 (0.047 - 0.163) 0.222 (0.076 - 0.505)
1997 1.689 (0.944 - 2.349) 0.093 (0.060 - 0.143) 0.107 (0.051 - 0.176) 0.239 (0.082 - 0.545)
1998 1.803 (1.008 - 2.507) 0.099 (0.064 - 0.153) 0.114 (0.054 - 0.188) 0.256 (0.087 - 0.581)
1999 2.021 (1.129 - 2.810) 0.111 (0.072 - 0.172) 0.128 (0.061 - 0.210) 0.287 (0.098 - 0.651)
2000 2.355 (1.316 - 3.275) 0.130 (0.083 - 0.200) 0.149 (0.071 - 0.245) 0.334 (0.114 - 0.759)
2001 2.830 (1.482 - 4.727) 0.160 (0.092 - 0.283) 0.183 (0.081 - 0.339) 0.407 (0.130 - 1.014)
2002 2.865 (1.499 - 4.784) 0.161 (0.093 - 0.287) 0.185 (0.082 - 0.344) 0.412 (0.132 - 1.026)
2003 3.061 (1.602 - 5.113) 0.173 (0.100 - 0.306) 0.198 (0.088 - 0.367) 0.440 (0.141 - 1.096)
2004 2.702 (1.414 - 4.512) 0.152 (0.088 - 0.270) 0.175 (0.077 - 0.324) 0.388 (0.124 - 0.967)
2005 2.589 (1.355 - 4.324) 0.146 (0.084 - 0.259) 0.167 (0.074 - 0.310) 0.372 (0.119 - 0.927)
2006 2.347 (1.229 - 3.920) 0.132 (0.076 - 0.235) 0.152 (0.067 - 0.281) 0.338 (0.108 - 0.841)
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Appendix 3. Estimates (median and 95% probability interval) of historic shark catches by species in millions of sharks, 1980-2006, using a tuna catch-
proportioning method to scale global estimates to the Atlantic.

Blue Shark Shortfin Mako Shark Oceanic Whitetip Shark Thresher Sharks
1980 0.594 (0.327 - 0.893) 0.033 (0.020 - 0.054) 0.038 (0.018 - 0.065) 0.085 (0.028 - 0.199)
1981 0.645 (0.355 - 0.969) 0.036 (0.022 - 0.058) 0.041 (0.019 - 0.070) 0.092 (0.030 - 0.216)
1982 0.698 (0.384 - 1.049) 0.039 (0.024 - 0.063) 0.044 (0.021 - 0.076) 0.100 (0.033 - 0.234)
1983 0.580 (0.319 - 0.872) 0.032 (0.020 - 0.052) 0.037 (0.017 - 0.063) 0.083 (0.027 - 0.194)
1984 0.528 (0.290 - 0.793) 0.029 (0.018 - 0.048) 0.034 (0.016 - 0.058) 0.075 (0.025 - 0.177)
1985 0.530 (0.292 - 0.796) 0.029 (0.018 - 0.048) 0.034 (0.016 - 0.058) 0.076 (0.025 - 0.177)
1986 0.493 (0.271 - 0.740) 0.027 (0.017 - 0.045) 0.031 (0.015 - 0.054) 0.070 (0.023 - 0.165)
1987 0.568 (0.313 - 0.854) 0.032 (0.020 - 0.051) 0.036 (0.017 - 0.062) 0.081 (0.027 - 0.190)
1988 0.550 (0.303 - 0.826) 0.031 (0.019 - 0.050) 0.035 (0.016 - 0.060) 0.078 (0.026 - 0.184)
1989 0.518 (0.285 - 0.778) 0.029 (0.018 - 0.047) 0.033 (0.015 - 0.057) 0.074 (0.024 - 0.173)
1990 0.521 (0.287 - 0.782) 0.029 (0.018 - 0.047) 0.033 (0.015 - 0.057) 0.074 (0.025 - 0.174)
1991 0.739 (0.404 - 1.125) 0.041 (0.025 - 0.068) 0.047 (0.022 - 0.082) 0.106 (0.035 - 0.252)
1992 0.865 (0.473 - 1.317) 0.048 (0.030 - 0.079) 0.056 (0.026 - 0.096) 0.124 (0.041 - 0.295)
1993 0.819 (0.448 - 1.247) 0.046 (0.028 - 0.075) 0.053 (0.024 - 0.091) 0.117 (0.039 - 0.280)
1994 0.858 (0.469 - 1.306) 0.048 (0.029 - 0.079) 0.055 (0.025 - 0.095) 0.122 (0.041 - 0.293)
1995 0.891 (0.487 - 1.356) 0.050 (0.030 - 0.082) 0.057 (0.026 - 0.099) 0.127 (0.042 - 0.304)
1996 1.002 (0.560 - 1.394) 0.055 (0.035 - 0.085) 0.064 (0.030 - 0.104) 0.142 (0.048 - 0.323)
1997 0.938 (0.524 - 1.305) 0.052 (0.033 - 0.080) 0.059 (0.028 - 0.098) 0.133 (0.045 - 0.303)
1998 0.978 (0.546 - 1.359) 0.054 (0.035 - 0.083) 0.062 (0.030 - 0.102) 0.139 (0.047 - 0.315)
1999 1.051 (0.587 - 1.461) 0.058 (0.037 - 0.089) 0.067 (0.032 - 0.109) 0.149 (0.051 - 0.339)
2000 1.162 (0.649 - 1.616) 0.064 (0.041 - 0.099) 0.074 (0.035 - 0.121) 0.165 (0.056 - 0.375)
2001 1.459 (0.764 - 2.437) 0.082 (0.047 - 0.146) 0.094 (0.042 - 0.175) 0.210 (0.067 - 0.523)
2002 1.222 (0.640 - 2.041) 0.069 (0.040 - 0.122) 0.079 (0.035 - 0.147) 0.176 (0.056 - 0.438)
2003 1.279 (0.670 - 2.136) 0.072 (0.042 - 0.128) 0.083 (0.037 - 0.153) 0.184 (0.059 - 0.458)
2004 1.117 (0.585 - 1.865) 0.063 (0.036 - 0.112) 0.072 (0.032 - 0.134) 0.161 (0.051 - 0.400)
2005 1.139 (0.596 - 1.903) 0.064 (0.037 - 0.114) 0.074 (0.033 - 0.137) 0.164 (0.052 - 0.408)
2006 0.918 (0.481 - 1.533) 0.052 (0.030 - 0.092) 0.059 (0.026 - 0.110) 0.132 (0.042 - 0.329)
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Appendix 4. Estimates (median and 95% probability interval) of historic shark catches by species in millions of sharks, 1980-2003, using an effort-
proportioning method to scale global estimates to the Atlantic. Due to a lack of effort data for 2004-2006, these values are not presented.

Blue Shark Shortfin Mako Shark Oceanic Whitetip Shark Thresher Sharks

1980 0.523 (0.288 - 0.785) 0.029 (0.018 - 0.047) 0.033 (0.015 - 0.057) 0.075 (0.025 - 0.175)
1981 0.500 (0.275 - 0.750) 0.028 (0.017 - 0.045) 0.032 (0.015 - 0.055) 0.071 (0.024 - 0.167)
1982 0.610 (0.336 - 0.916) 0.034 (0.021 - 0.055) 0.039 (0.018 - 0.067) 0.087 (0.029 - 0.204)
1983 0.518 (0.285 - 0.778) 0.029 (0.018 - 0.047) 0.033 (0.015 - 0.057) 0.074 (0.024 - 0.173)
1984 0.686 (0.377 - 1.030) 0.038 (0.024 - 0.062) 0.044 (0.020 - 0.075) 0.098 (0.032 - 0.230)
1985 0.590 (0.325 - 0.886) 0.033 (0.020 - 0.053) 0.038 (0.017 - 0.064) 0.084 (0.028 - 0.197)
1986 0.789 (0.434 - 1.186) 0.044 (0.027 - 0.071) 0.050 (0.023 - 0.086) 0.113 (0.037 - 0.264)
1987 0.777 (0.428 - 1.167) 0.043 (0.027 - 0.070) 0.050 (0.023 - 0.085) 0.111 (0.037 - 0.260)
1988 0.657 (0.361 - 0.986) 0.036 (0.023 - 0.059) 0.042 (0.019 - 0.072) 0.094 (0.031 - 0.220)
1989 0.678 (0.373 - 1.018) 0.038 (0.023 - 0.061) 0.043 (0.020 - 0.074) 0.097 (0.032 - 0.227)
1990 0.792 (0.436 - 1.190) 0.044 (0.027 - 0.072) 0.051 (0.023 - 0.087) 0.113 (0.037 - 0.265)
1991 0.965 (0.527 - 1.469) 0.054 (0.033 - 0.088) 0.062 (0.029 - 0.107) 0.138 (0.046 - 0.329)
1992 1.225 (0.670 - 1.865) 0.069 (0.042 - 0.112) 0.079 (0.036 - 0.136) 0.175 (0.058 - 0.418)
1993 1.160 (0.634 - 1.766) 0.065 (0.040 - 0.106) 0.074 (0.034 - 0.129) 0.166 (0.055 - 0.396)
1994 1.377 (0.752 - 2.096) 0.077 (0.047 - 0.126) 0.088 (0.041 - 0.153) 0.197 (0.066 - 0.470)
1995 1.423 (0.777 - 2.165) 0.080 (0.049 - 0.130) 0.091 (0.042 - 0.158) 0.203 (0.068 - 0.486)
1996 1.726 (0.965 - 2.400) 0.095 (0.061 - 0.147) 0.109 (0.052 - 0.180) 0.245 (0.083 - 0.556)
1997 1.847 (1.032 - 2.568) 0.102 (0.065 - 0.157) 0.117 (0.056 - 0.192) 0.262 (0.089 - 0.595)
1998 1.803 (1.008 - 2.507) 0.099 (0.064 - 0.153) 0.114 (0.054 - 0.188) 0.256 (0.087 - 0.581)
1999 2.353 (1.315 - 3.272) 0.129 (0.083 - 0.200) 0.149 (0.071 - 0.245) 0.334 (0.114 - 0.759)
2000 3.088 (1.726 - 4.294) 0.170 (0.109 - 0.262) 0.196 (0.093 - 0.321) 0.438 (0.149 - 0.995)
2001 2.830 (1.482 - 4.727) 0.160 (0.092 - 0.283) 0.183 (0.081 - 0.339) 0.407 (0.130 - 1.014)
2002 2.419 (1.266 - 4.040) 0.136 (0.079 - 0.242) 0.156 (0.069 - 0.290) 0.348 (0.111 - 0.866)
2003 3.293 (1.723 - 5.499) 0.186 (0.107 - 0.329) 0.213 (0.094 - 0.395) 0.473 (0.151 - 1.179)
2004

2005

2006
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Appendix 5.

1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006

Estimates (median and 95% probability interval) of historic shark catches by species in biomass (thousand t), 1980-2006, using an area-

proportioning method to scale global estimates to the Atlantic.

Blue Shark
25.080 (15.020 - 38.960

)
25.100 (15.040 - 38.990)
24.760 (14.830 - 38.460)
23.000 (13.780 - 35.730)
25.160 (15.070 - 39.090)
23.930 (14.330 - 37.170)
25.530 (15.290 - 39.660)
30.370 (18.200 - 47.180)
29.960 (17.950 - 46.540)
27.500 (16.470 - 42.720)
27.640 (16.560 - 42.930)
40.590 (24.080 - 63.520)
49.090 (29.130 - 76.840)
44.380 (26.340 - 69.470)
47.700 (28.300 - 74.660)
54.170 (32.140 - 84.780)
58.220 (36.140 - 84.780)
62.800 (38.980 - 91.450)
67.040 (41.610 - 97.610)
75.140 (46.640 - 109.400)
87.570 (54.360 - 127.500)
106.900 (60.090 - 182.400)
108.200 (60.810 - 184.600)
115.600 (64.990 - 197.200)
102.000 (57.350 - 174.100)
97.810 (54.970 - 166.800)
88.670 (49.830 - 151.200)

Shortfin Mako Shark

2.434 (1.480 - 3.577)
2.436 (1.481 - 3.580)
2.403 (1.461 - 3.531)
2.233 (1.357 - 3.281)
2.442 (1.485 - 3.589)
2.322 (1.412 - 3.413)
2.478 (1.506 - 3.641)
2.948 (1.792 - 4.332)
2.908 (1.768 - 4.273)
2.669 (1.622 - 3.922)
2.682 (1.631 - 3.941)
3.953 (2.381 - 5.861)
4.782 (2.880 - 7.090)
4.323 (2.603 - 6.410)
4.646 (2.798 - 6.889)
5.276 (3.177 - 7.823)
5.682 (3.540 - 7.783)
6.129 (3.818 - 8.396)
6.542 (4.075 - 8.961)
7.333 (4.568 - 10.040)
8.546 (5.324 - 11.710)
)

)

)

)

)

)

(
10.360 (5.976 - 16.940
10.490 (6.049 - 17.150
11.210 (6.464 - 18.320
(
(
(

9.893 (5.704 - 16.170
9.482 (5.467 - 15.500
8.596 (4.957 - 14.050
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Oceanic Whitetip Shark

1.620 (0.772 - 2.822
1.621 (0.772 - 2.824
1.599 (0.762 - 2.786
1.486 (0.708 - 2.588
1.625 (0.774 - 2.831
1.545 (0.736 - 2.692
1.649 (0.785 - 2.872
1.962 (0.934 - 3.417
1.935 (0.922 - 3.371
1.776 (0.846 - 3.094
1.785 (0.850 - 3.109
2.632 (1.251 - 4.633
3.184 (
2.878 (
3.093 (
3.513 (

(

(

(

(

)
)
)
)
)
)
)
)
)
)
)
)
1.513 - 5.604)
1.368 - 5.066)
1.470 - 5.445)
1.669 - 6.183)

3.765 (1.847 - 6.299)

4.061 (1.993 - 6.794)

4.335 (2.127 - 7.252)

4.859 (2.384 - 8.129)

5.663 (2.779 - 9.474)
6.962 (3.165 - 13.080)
7.047 (3.204 - 13.240)
7.530 (3.424 - 14.150)
6.645 (3.021 - 12.490)
6.370 (2.896 - 11.970)
5.774 (2.625 - 10.850)

Thresher Sharks

3.301 (1.319 - 5.284
3.303 (1.320 - 5.288
3.258 (1.303 - 5.217
3.027 (1.210 - 4.846
3.311 (1.324 - 5.302
3.149 (1.259 - 5.041
3.360 (1.343 - 5.379
3.997 (1.598 - 6.400
3.943 (1.576 - 6.313
3.619 (1.447 - 5.794
3.637 (1.454 - 5.823
5.350 (2.144 - 8.758
6.471 (2.594 - 10.590
5.850 (2.345 - 9.578
6.287 (2.520 - 10.290
7.140 (2.862 - 11.690
7.743 (3.155-11.670
8.352 (3.408 - 12.590
8.915 (3.633 - 13.440
9.992 (4.072 - 15.060
11.650 (4.746 - 17.550
13.950 (5.509 - 24.570
14.120 (5.576 - 24.870
15.090 (5.959 - 26.580
13.320 (5.258 - 23.450
12.770 (5.040 - 22.480
11.570 (4.569 - 20.380



Appendix 6. Estimates (median and 95% probability interval) of historic shark catches by species in biomass (thousand t), 1980-2006, using a tuna catch-
proportioning method to scale global estimates to the Atlantic.

Blue Shark Shortfin Mako Shark Oceanic Whitetip Shark Thresher Sharks
1980 22.290 (13.360 - 34.630) 2.164 (1.315 - 3.180) 1.440 (0.686 - 2.508) 2.934 (1.173 - 4.697)
1981 24.210 (14.500 - 37.600) 2.350 (1.428 - 3.452) 1.564 (0.745 - 2.723) 3.186 (1.273 - 5.100)
1982 26.190 (15.690 - 40.690) 2.542 (1.545 - 3.735) 1.692 (0.806 - 2.947) 3.447 (1.378 - 5.518)
1983 21.770 (13.040 - 33.830) 2.114 (1.285 - 3.106) 1.407 (0.670 - 2.450) 2.866 (1.146 - 4.588)
1984 19.790 (11.860 - 30.750) 1.921 (1.168 - 2.823) 1.279 (0.609 - 2.227) 2.605 (1.041 - 4.171)
1985 19.890 (11.910 - 30.890) 1.930 (1.173 - 2.836) 1.284 (0.612 - 2.237) 2.617 (1.046 - 4.190)
1986 18.490 (11.080 - 28.730) 1.795 (1.091 - 2.638) 1.195 (0.569 - 2.081) 2.434 (0.973 - 3.897)
1987 21.330 (12.780 - 33.130) 2.070 (1.258 - 3.042) 1.378 (0.656 - 2.400) 2.807 (1.122 - 4.494)
1988 20.640 (12.360 - 32.060) 2.003 (1.218 - 2.944) 1.333 (0.635 - 2.322) 2.716 (1.086 - 4.349)
1989 19.430 (11.640 - 30.190) 1.886 (1.147 - 2.771) 1.255 (0.598 - 2.186) 2.557 (1.022 - 4.094)
1990 19.530 (11.700 - 30.340) 1.896 (1.152 - 2.785) 1.261 (0.601 - 2.197) 2.570 (1.027 - 4.115)
1991 27.780 (16.480 - 43.480) 2.706 (1.629 - 4.012) 1.801 (0.856 - 3.171) 3.662 (1.468 - 5.995)
1992 32.510 (19.290 - 50.880) 3.167 (1.907 - 4.695) 2.108 (1.002 - 3.711) 4.285 (1.718 - 7.015)
1993 30.770 (18.260 - 48.160) 2.997 (1.805 - 4.444) 1.996 (0.948 - 3.513) 4.056 (1.626 - 6.641)
1994 32.220 (19.120 - 50.430) 3.139 (1.890 - 4.654) 2.090 (0.993 - 3.678) 4.247 (1.703 - 6.954)
1995 33.460 (19.860 - 52.380) 3.259 (1.963 - 4.833) 2.170 (1.031 - 3.820) 4.411 (1.768 - 7.221)
1996 37.260 (23.130 - 54.260) 3.637 (2.265 - 4.981) 2.410 (1.182 - 4.031) 4.956 (2.019 - 7.468)
1997 34.890 (21.660 - 50.810) 3.405 (2.121 - 4.664) 2.256 (1.107 - 3.775) 4.640 (1.891 - 6.993)
1998 36.350 (22.560 - 52.930) 3.547 (2.210 - 4.859) 2.350 (1.153 - 3.932) 4.834 (1.970 - 7.285)
1999 39.070 (24.250 - 56.890) 3.813 (2.375 - 5.223) 2.527 (1.240 - 4.227) 5.196 (2.117 - 7.831)
2000 43.200 (26.820 - 62.910) 4.216 (2.627 - 5.775) 2.794 (1.371 - 4.674) 5.746 (2.341 - 8.659)
2001 55.120 (30.980 - 94.020) 5.344 (3.081 - 8.734) 3.590 (1.632 - 6.745) 7.194 (2.840 - 12.670)
2002 46.170 (25.950 - 78.750) 4.476 (2.581 - 7.316) 3.007 (1.367 - 5.650) 6.026 (2.379 - 10.610)
2003 48.310 (27.150 - 82.400) 4.683 (2.700 - 7.655) 3.146 (1.430 - 5.912) 6.305 (2.489 - 11.100)
2004 42.180 (23.700 - 71.940) 4.089 (2.358 - 6.684) 2.747 (1.249 - 5.161) 5.505 (2.173 - 9.694)
2005 43.040 (24.190 - 73.400) 4.172 (2.406 - 6.819) 2.803 (1.274 - 5.266) 5.617 (2.218 - 9.891)
2006 34.680 (19.490 - 59.150) 3.362 (1.939 - 5.495) 2.258 (1.027 - 4.244) 4.526 (1.787 - 7.970)
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Appendix 7. Estimates (median and 95% probability interval) of historic shark catches by species in biomass (thousand t), 1980-2006, using an effort-
proportioning method to scale global estimates to the Atlantic. Due to a lack of effort data for 2004-2006, these values are not presented.

Blue Shark Shortfin Mako Shark Oceanic Whitetip Shark Thresher Sharks

1980 19.620 (11.750 - 30.480) 1.904 (1.158 - 2.798) 1.267 (0.604 - 2.207) 2.582 (1.032 - 4.134)
1981 18.740 (11.230 - 29.110) 1.819 (1.106 - 2.673) 1.210 (0.577 - 2.108) 2.466 (0.986 - 3.949)
1982 22.890 (13.710 - 35.560) 2.222 (1.351 - 3.265) 1.478 (0.704 - 2.575) 3.012 (1.204 - 4.823)
1983 19.420 (11.640 - 30.170) 1.885 (1.146 - 2.770) 1.255 (0.598 - 2.185) 2.556 (1.022 - 4.093)
1984 25.720 (15.410 - 39.960) 2.497 (1.518 - 3.669) 1.661 (0.791 - 2.894) 3.385 (1.353 - 5.420)
1985 22.120 (13.250 - 34.360) 2.147 (1.305 - 3.155) 1.429 (0.680 - 2.488) 2.911 (1.164 - 4.660)
1986 29.610 (17.740 - 46.000) 2.874 (1.747 - 4.224) 1.913 (0.911 - 3.332) 3.897 (1.558 - 6.240)
1987 29.160 (17.470 - 45.300) 2.830 (1.720 - 4.159) 1.883 (0.897 - 3.280) 3.837 (1.534 - 6.144)
1988 24.630 (14.760 - 38.270) 2.391 (1.454 - 3.514) 1.591 (0.758 - 2.772) 3.242 (1.296 - 5.190)
1989 25.420 (15.230 - 39.490) 2.467 (1.500 - 3.626) 1.642 (0.782 - 2.860) 3.345 (1.337 - 5.356)
1990 29.720 (17.810 - 46.170) 2.885 (1.754 - 4.239) 1.920 (0.914 - 3.344) 3.912 (1.564 - 6.263)
1991 36.260 (21.510 - 56.750) 3.531 (2.127 - 5.236) 2.351 (1.117 - 4.139) 4.779 (1.916 - 7.824)
1992 46.040 (27.320 - 72.060) 4.484 (2.700 - 6.649) 2.986 (1.419 - 5.255) 6.068 (2.433 - 9.935)
1993 43.600 (25.870 - 68.230) 4.246 (2.557 - 6.296) 2.827 (1.344 - 4.976) 5.746 (2.304 - 9.408)
1994 51.730 (30.690 - 80.960) 5.038 (3.034 - 7.470) 3.355 (1.594 - 5.905) 6.818 (2.733 - 11.160)
1995 53.450 (31.710 - 83.650) 5.206 (3.135 - 7.719) 3.466 (1.647 - 6.101) 7.045 (2.824 - 11.530)
1996 64.180 (39.830 - 93.450) 6.263 (3.902 - 8.579) 4.150 (2.036 - 6.943) 8.535 (3.478 - 12.860)
1997 68.670 (42.620 - 99.990) 6.701 (4.174 - 9.179) 4.440 (2.179 - 7.428) 9.132 (3.721 - 13.760)
1998 67.040 (41.610 - 97.610) 6.542 (4.075 - 8.961) 4.335 (2.127 - 7.252) 8.915 (3.633 - 13.440)
1999 87.490 (54.310 - 127.400) 8.538 (5.319 - 11.700) 5.658 (2.776 - 9.465) 11.640 (4.741 - 17.540)
2000 114.800 (71.270 - 167.200) 11.210 (6.980 - 15.350) 7.425 (3.643 - 12.420) 15.270 (6.222 - 23.010)
2001 106.900 (60.090 - 182.400) 10.360 (5.976 - 16.940) 6.962 (3.165 - 13.080) 13.950 (5.509 - 24.570)
2002 91.380 (51.350 - 155.900) 8.859 (5.108 - 14.480) 5.951 (2.705 - 11.180) 11.930 (4.709 - 21.000)
2003 124.400 (69.900 - 212.100) 12.060 (6.952 - 19.710) 8.099 (3.682 - 15.220) 16.230 (6.409 - 28.580)
2004

2005

2006
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