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Stock abundance of Atlantic surfclam, as described in [Northeast Fisheries
Science Center, 2017] is uncertain. Difficulty in estimating stock abundance
stems largely from the lack of a precise estimate of abundance for the northern
(Georges Bank) segment of the stock. The northern area has been essentially
unfished for the last three decades, and only recently (2011) opened to fishing.
A lack of fishing results in a lack of contrast between measures of fishing and
observations of stock condition from the survey. In addition, there is less sur-
vey data for the northern area. When the stock assessment was produced in
2016, there was one survey observation using the new, more efficient, survey
platform from the northern area. Increased precision is expected over time
as additional survey data accumulates and fishing continues. An update of
the current Atlantic surfclam stock assessment should provide a more precise
estimate of abundance due to the accumulation of data alone. Until the next
assessment update however, the Mid Atlantic Fisheries Management Coun-
cil’s Scientific and Statistical Committee (MASSC) requires some measure of
absolute abundance to define an overfishing limit. What follows is a method
for estimating a lower bound on stock abundance for Atlantic surfclam.

The values presented here are an estimate of minimum swept area biomass,
using NEFSC clam survey data for all years in which instrumentation allowed
a precise measure of tow distance (1997-2016). The catch in clams per m2

was expanded by the area swept and then further expanded by the area of
each region (eq. 1, Table 1, Figure 1). Catchability of the survey gear was
assumed to be 1 and selectivity was not applied. Thus, the biomass estimate
here should be considered a lower bound on true biomass, as no fishing gear
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captures all animals it encounters.

B̂t,a =
∑
i

Ii,t,aAiRa (1)

where B̂t,a is the estimated biomass in region a in year t, Ii,t,a is the observed
density in tow i, Ai is the area swept by each tow, and Ra is the total
area of each region. The coefficient of variation (cv) shown in Table 1 was
derived from the cv of the stratified mean density observed in the survey, with
additional variation to account for uncertainty in the stock area (assumed
0.1), and uncertainty in the estimated usable habitat within each area (based
on the proportion of untowable ground observed in the survey in each area;
[Northeast Fisheries Science Center, 2017]). All cv were combined using the
formula

ĉv1,...,n =
√

cv21 + ... + cv2n (2)

where cv1, ..., cvn were the n cv being combined.
The estimate of exploitation rate, Êt was equal to the catch in each year

divided by the minimum swept area biomass estimated in that year summed
across regions.

Êt =
Ct∑
a B̂t,a

(3)

where Ct is catch in year t. It was only possible to make this calculation for
years in which the entire stock was surveyed, 1997-2011 (Table 2).

It is possible to approximate an Over Fishing Limit (OFL) calculation
using the lower bound on swept area abundance, B̂t,a, as derived in eq. 1 as

ˆOFL =
FMSY

FMSY + M

∑
a

B̂t,a

(
1 − e(−(FMSY +M))

)
(4)

where FMSY = 0.12, and M = 0.15 (values taken from Northeast Fisheries
Science Center, 2017). Using eq. 4, ˆOFL = 184.4 (1000 mt) with approx-
imate asymmetric confidence interval 107.4 < ˆOFL < 316.5, based on a

2



ĉvOFL = 0.281, which was derived from pooling the ĉv (eq. 2) over area. The
timing of the survey and the assessment make it necessary to use t = 2016
for Georges Bank and t = 2015 for the southern area (SVAtoSNE) to make
the calculation in eq. 4.

The MASSC requested a “description of the short-term and long-term
research and analyses NEFSC is planning to conduct to improve our un-
derstanding of survey catchability and reduce the uncertainty in the abso-
lute estimates [of abundance].” It is our opinion that the problem of scale
uncertainty in the Atlantic surfclam stock assessment does not result pri-
marily from a lack of understanding of survey catchability. In fact survey
catchability is probably better understood (empirically) in the NEFSC clam
survey that in most of the other fishery surveys in the world. NEFSC has
conducted more than 20 depletion experiments in order to estimate survey
catchability and uses the results of these studies to inform prior distributions
around survey catchability in the assessment model [Northeast Fisheries Sci-
ence Center, 2017]. Estimating absolute abundance imprecisely is common
in fisheries with low fishing intensity and relatively little contrast in the
time series of stock abundance indices. These endemic challenges are not
correctable through research or analysis, which cannot generate additional
fishing pressure, or induce contrast in the survey indices. NEFSC has, how-
ever, undertaken to improve the precision of the estimates of abundance from
the survey. A nearly 2 year project to redesign the NEFSC clam survey with
the goal of providing increased precision is currently under review by the
MASSC. The proposed changes to the survey are expected to increase the
precision of survey abundance estimates.

The results of this analysis are consistent with the findings of the 2017
Atlantic surfclam stock assessment. NEFSC intends to supply lower bound
estimates of stock abundance in future assessments in order to facilitate the
deliberations of the MASSC.
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Table 1: Minimum swept area biomass estimates of Atlantic surfclam by
stock assessment region. Estimates are based on expansion of observed
NEFSC survey density to area of stock in each region. Catchability was
assumed to be 1 and all sizes were assumed to be fully selected. Therefore,
the estimates shown here should be considered a lower bound on biomass.

Region Year Biomass (1000 mt) cv
GBK 1997 236.76 0.32
GBK 1999 342.91 0.39
GBK 2002 220.73 0.49
GBK 2008 315.27 0.24
GBK 2011 523.92 0.28
GBK 2013 304.86 0.51
GBK 2016 221.62 0.30
SVAtoSNE 1997 965.68 0.20
SVAtoSNE 1999 1051.18 0.22
SVAtoSNE 2002 1002.18 0.21
SVAtoSNE 2005 554.58 0.24
SVAtoSNE 2008 793.74 0.21
SVAtoSNE 2011 567.64 0.23
SVAtoSNE 2012 1771.44 0.23
SVAtoSNE 2015 1531.55 0.26

Table 2: Minimum swept area biomass estimates, catch (landings*1.12 to ac-
count for incidental mortality) and approximate exploitation rate of Atlantic
surfclam in selected years.

Year Min. Biomass (1000 mt) Catch (1000 mt) Catch
Biomass

1997 1202.44 18.61 0.02
1999 1394.09 19.58 0.02
2002 1222.91 24.01 0.02
2008 1109.01 22.51 0.02
2011 1091.56 18.84 0.02
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Figure 1: Trends in minimum swept area biomass estimates for Atlantic
surfclam in thousands of metric tons. The NEFSC survey switched to a
commercial platform in 2012, creating a separate index which is shown in
red. The confidence intervals are asymmetric 95% approximations based on
the coefficient of variation shown in Table 1.
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