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COMMENTARY

Counting the fish eaten rather than the fish caught
Edward H. Allisona,b,1 and David J. Millsb,c

Counting fish underwater is more difficult than count-
ing sheep on a pasture but is needed to support
fishery management and to enumerate the contribu-
tion fish catches currently make to human society in
the form of food, income, and revenue. Inland
fisheries are particularly challenging to monitor and
assess. They take place in variable and structurally
complex environments, such as river floodplains and
swamps, and are mainly found in resource-poor
countries of the global South, and the larger ones
(e.g., the Amazon, the Mekong, and the African Great
Lakes) straddle national boundaries, requiring inter-
state collaboration for their governance. Moreover,
the fish caught from the myriad smaller lakes, reser-
voirs, floodplain forests, and river tributaries escape
being recorded because they are consumed directly
by those who catch them or sold in informal markets in
remote areas, far from the gaze of any reporting or
management authority. In response to these chal-
lenges, Fluet-Chouinard et al. recently reported on a
study that assesses fish catches by counting howmany
fish are eaten (1). Rather than trying to improve how
we count fish through ecological surveys or to correct
for the weaknesses in catch statistics, as others have
previously done (2, 3), they have back-calculated
national and global inland fishery harvests using es-
timates of consumption of freshwater fish from
household consumption and expenditure surveys ad-
ministered to 548,000 households across 42 countries.

The consensus among fisheries scientists working
on freshwater fisheries is that difficulties in assessing
freshwater fish catches result in them being
underreported and consequently undervalued (4).
Fluet-Chouinard et al.’s (1) studies reveal that freshwater
catches are, on average, likely to be ∼65% higher than
those officially reported by national governments to the
United Nations (UN) Food and Agriculture Organization
(FAO). The FAO is charged with compiling and dissem-
inating fishery statistics. Global summaries are published
every 2 y in the influential State of World Fisheries and

Aquaculture reports (5). These statistics are then used by
FAO, working with its 192 member countries, to craft
appropriatemanagement and policymeasures to ensure
that fisheries contribute sustainably and equitably to pov-
erty reduction and human nutrition. The “hidden har-
vests” reported above are concentrated in low-income
countries where they represent the equivalent of the
total annual animal protein consumption of 36.9 million
people (1). This is a significant finding because long-term
underreporting of inland fisheries has masked their crit-
ical role in feeding the world’s poor and has confounded
efforts to use catch statistics, with other biological infor-
mation, to evaluate the impact of overharvest and
ecosystem degradation.

In using a household food consumption survey
methodology, the study contributes to a rapidly grow-
ing policy discussion about the role of fish in nutrition
and food security, a discussion which is emphasizing the
important contribution that fish—wild, marine, freshwa-
ter, and farmed—make to micronutrients such as vita-
mins A and B12, zinc, and iron (e.g., 6–8). By showing
that the world’s under-pressure surface freshwaters (9)
contain more fish and are more important for nutrition
than we previously thought, the authors remind water
resource managers and national policy makers and
decision makers to add fish to their plans to use water
for crops, people, hydropower, and the dilution of
pollutants. How water is managed is key to maintain-
ing fish habitat and supporting an important food
source. Fish also act as a “bank in the water” (10) for
rural households to draw from to meet short-term ex-
penditure needs or to trade for other forms of capital.

The new study comes with numerous caveats, which
the authors are conscientious in documenting. Cross-
checks with other studies and alternative methodolo-
gies—notably from the World Bank, FAO, and WorldFish
(11) Big Numbers or Hidden Harvests projects—
provide valuable insights here. Fluet-Chouinard et al.
(1) highlight the remarkable convergence between
their 65% estimate for global underreporting and the

aSchool of Marine and Environmental Affairs, University of Washington, Seattle, WA 98105; bCGIAR Research Program on Fish, WorldFish,
11960 Bayan Lepas, Penang, Malaysia; and cARC Centre of Excellence for Coral Reef Studies, James Cook University, Townsville,
QLD 4811, Australia
Author contributions: D.J.M. analyzed data; and E.H.A. and D.J.M. wrote the paper.
The authors declare no conflict of interest.
Published under the PNAS license.
See companion article on page 7623.
1To whom correspondence should be addressed. Email: eha1@uw.edu.
Published online July 3, 2018.

www.pnas.org/cgi/doi/10.1073/pnas.1808755115 PNAS | July 17, 2018 | vol. 115 | no. 29 | 7459–7461

C
O

M
M

E
N
T
A
R
Y

D
ow

nl
oa

de
d 

at
 P

al
es

tin
ia

n 
T

er
rit

or
y,

 o
cc

up
ie

d 
on

 D
ec

em
be

r 
29

, 2
02

1 

http://crossmark.crossref.org/dialog/?doi=10.1073/pnas.1808755115&domain=pdf
http://www.pnas.org/site/aboutpnas/licenses.xhtml
mailto:eha1@uw.edu
www.pnas.org/cgi/doi/10.1073/pnas.1808755115


www.manaraa.com

estimate of 70% from the Hidden Harvests project, which
employed diverse methodologies across case-study countries.
Among countries in common between the two studies (Fig. 1),
a repeated pattern of underestimation in formal (FAO) catch
statistics can be seen, while the two independent studies vary in
the agreement of their national production estimates. For Ban-
gladesh, consumption-based estimates from the new study con-
trast with those from a “reconstruction” approach taken in this
particular Hidden Harvests case study, which supplemented offi-
cial statistics with localized study findings. For Ghana, the Hid-
den Harvests estimate was largely derived from market surveys
around Lake Volta. Much of this catch is immediately exported into
neighboring countries (notably Togo), likely through informal, un-
documented routes, possibly confounding adjustments to con-
sumption estimates. Clearly, good trade statistics are essential to
this estimation exercise, and unfortunately a preoccupation with
studying global value chains has led local and regional ones to
be understudied (12). This highlights the value of employing a
“tapestry” of methods for estimating inland fishery production.
Fluet-Chouinard et al. (1) considerably strengthen the case for
the central role of consumption studies in this tapestry.

Critically, the accuracy of production estimates is also
contingent on being able to separate out the growing
contribution of farmed fish from wild at a time when more
than half the world’s fish consumed directly by humans are
farmed. This attribution issue is particularly fraught in countries
with major aquaculture production of the same species that are
represented in the wild fishery (e.g., Thailand, where tilapia,

snakehead, and Mekong striped catfish are both farmed and wild).
The aquaculture–capture division is further complicated by the
blurring of aquaculture and wild fisheries in cases of fishery en-
hancement fromeither on-growing of wild-caught juveniles for later
release (termed ranching or fattening) or from the release of
hatchery-reared fish (13).

Does it matter whether fish are farmed or wild? There is a
vigorous ongoing debate about the extent to which aquaculture
can complement or replace the economic and nutritional contri-
butions of capture fisheries (14), but looking at countries with high
dependence on fish for nutrition and with populations at high risk
for micronutrient deficiencies or general malnutrition suggests
that many of these countries have yet to develop significant aqua-
culture production and will continue to be largely dependent on
capture fisheries, and often inland capture fisheries, for the short
to medium term (15, 16). Moreover, aquaculture and fisheries de-
liver benefits to different people in different ways. With some
exceptions—common-pool floodplain waters in Bangladesh (17),
for example—the benefits of aquaculture will accrue mainly to
those who have access to land. It is the rural landless poor who
dependmost on common pool resources, such as common grazing
land, wildlife and wild plant resources, and inland and nearshore
fisheries (18), and thus an equitable inland fish production sys-
tem will attempt to balance the production and growth potential
of aquaculture with the “safety net” function of inland capture
fisheries—not to mention the cultural and recreational contribu-
tions that such fisheries make (19).

We must stress that the numbers do not tell the whole story of
inland fisheries’ societal role and value. Although the authors
reasonably surmise that bigger numbers garner greater policy
attention, we must also continue to draw on qualitative inquiry
in the social sciences and humanities to understand and valorize
the role that inland fisheries play. The embeddedness of freshwa-
ter fishing in riparian societies and cultures of the Mekong,
Ganges, Congo, and Amazon River basins and African Great
Lakes regions cannot be conveyed by fish tonnages alone. On
Cambodia’s Tonle Sap, the seasonal flood cycle drives a liveli-
hood system that includes rice farming, fishing, and hunting for
water snakes (20), and on the African Great Lakes a traditional
“trieconomy” of fishing, farming, and herding helps sustains live-
lihoods in fluctuating climatic conditions (21). In Namibia’s Caprivi
region, local identity is defined by engagement in fishing (22).
These stories can also resonate with policy makers, where narra-
tive can be as influential as data (23). In governing water re-
sources, a move beyond sectoral approaches seems essential
(24), as water, food, energy, livelihoods, nutrition, and health
are all tightly coupled to the hydroecology.

A further caveat is that awareness of these contributions of
inland fisheries, even backed by bigger numbers, will not neces-
sarily change the political and economic impetus for large-scale
water resource management interventions. A recent comparative
analysis of five case studies of hydropower development from
the Amazon basin (25) concluded that fishers have generally been
marginalized or excluded from decision making pertaining to plan-
ning, construction, mitigation, compensation, and monitoring of
the impacts of hydroelectric dams, despite the accumulating evi-
dence of their importance.

The attempt by Fluet-Chouinard et al. (1) to reconcile high
levels of freshwater fish consumption with low reported fish catches
brings to mind the biblical story of Jesus feeding 5,000 people with
five loaves of bread and two fishes. This could be read as a para-
ble, a miracle, or an extreme case of catch underreporting. Less
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Fig. 1. Comparison of inland fishery catch estimates for countries that
are represented in both the new study based on household fish
consumption data (1), represented as blue fish, and the earlier FAO/
World Bank/WorldFish Hidden Harvests study (6) represented by
green fish. National catch statistics as reported by countries to FAO
are the orange fish.
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flippantly, study of biblical texts on fishing reveal that, in much of
the world, the societal role of inland fisheries remains substantially
unchanged two millennia later: In the Sea of Galilee (Lake Kinneret)
fisheries were socially embedded activities and fish were a valued
food, but fisherfolk were reported as poor and marginalized (26). If

bringing the “hidden harvests” of inland fisheries to the surface
helps to create a more supportive policy environment for the live-
lihoods, aspirations, and food systems of the world’s riparian peo-
ple, and the continued resilience of freshwater ecosystems, then
their paper will have contributed to a small miracle.
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