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Recent trends in ecosystem modeling
have produced complex simulation models
which are very data intensive (Andersen
and Ursin 1977; Laevastu and Larkins
1981). However, in many situations the
construction of a biomass budget for a
box model of an ecosystem is relatively
simple and can provide important infor-
mation about the ecosystem standing
stock and energy flow (Walsh 1981; Pauly
1982; Polovina in press).

The ECOPATH model is an analytical
procedure to estimate a biomass budget
for a box model of an ecosystem given in-
puts which specify the components of the
ecosystem, together with their mortal-
ity, diet, and energetics value. A com-
puter program for ECOPATH has been writ-
ten jn BASIC-80, version 5.21, by Micro-
soft (CP/M version) and a listing and
users manual is available fraom the
author.

The ECOPATH model produces esti-
mates of mean annual biomass, annual bio-
mass production, and annual biomass con-
sumption for each of the user specified
species groups. The species groups re-
present aggregations of species with
similar diet and life history characte-
ristics and which have a common physical
habitat. The ECOPATH model is not 8 si-
mulation model with a time component as
are some more complex ecosystem models.
It estimates a biomass budget for the
marine ecosystem in a static situation
under the assumption that the ecosystem
is at equilibrium conditions.

fquilibrium conditions are defined
to exist when the mean annual biomass
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for each species group does not change
This condition
results in a system of biomass budget
equations which, for species group i,
can be expressed as:

from year to year.

Production of biomass for species i -

all predation on species i - nonpreda-
tory biomass mortality for species i -
fishery catch for species i = 0, for all
i .0 1)

The ECOPATH model expresses each
term in the budget equation as a linear
function of the unknown mean annual bio-
masses (B, 's) so the resulting biomass
budget equations become a system of
simultaneous equations linear in the
B.'s. The mean annual biomass esti-
mgtes are obtained by solving the system
of simultaneous linear equations.

ECOPATH requires the following in-
put data:

A, The species groups or "boxes" of
the ecosystem are to be specified
by the user. These species groups
are typically aggregates of species
at the same trophic level with simi-
lar life history and population
parameters. Species groups can be
as restrictive as "tunas" or as
aggregated as "pelagics" depending
on the levels of detail of the. fol-
lowing input data and intent of the
user.

B. For each species group the follow-
wing must be specified:

1. Annual production to biomass
ratio (P/B). Where growth fol-
lows a von Bertalanffy curve,
and mortality is negative expo-
nential, the P/B value for many
species groups is the annual
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instantaneous mortality (2)
while for primary and secondary

producers whose growth is more
likely to be linear the P/B
value can be taken to be the
reciprocal of the mean age
(Allen 1971).

Diet composition (DC). For a

given species group this is the
fraction, by weight, of each
species group it consumes.
These data typically are ob-
tained from analysis of stomach
contents (Macdonald and Green
1983).

Total
(FR).

average
group

annual food required
This is the amount the
individual of a species
must

consume annually as

6.

The
coral r

fishing and predation mortal-
ity. Typically in the range of
0.75-0.95 (Ricker 1969).
Habitat (HA). The total
area of habitat for each spe-
cies group.

Annual fishery catch data
(catch). The annual fishery
yield for any species group for
which there is substantial fish-
ery mortality, If there is no
fishery catch data then the
mean annual biomass (B) for at
least one species group must be
inputed to insure that there is
a unique solution to the set of

area

biomass equations.
ECOPATH model was applied to a

eef ecosystem with 15 species

a multiple of the mean indivi- groups. The output of ECOPATH simpli-
dual body weight. fied to 12 species groups was used to
Ecotrophic efficiency (EE). construct the biomass and production
This is the fraction of total budget for the coral reef ecosystem
production removed annually by given in Figure 1.
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Fig. 1. Biomass budget for major prey-predator pathways. Annual production denoted as P and mean
annual biomass as B with values in units of kg/km2 based on a habitat area of 1,200 km2.
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