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Abstract 

A large pond surrounded by humans, in west Patna, has been studied for distribution of biomass distribution among the major trophic 

groups and with the help of Ecopath component of the Ecoptah with Ecosym (EwE 6), the eco-modelling software , its ecosystem was 

modelled. Analytical results and observation are presented here briefly. 
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Introduction 

A pond is a lentic body of water too small to wave action and too 

shallow to measure temperature changes from upper level to 

muddy or silty bottom with muddy or silty bottom with plants on 

edges in most cases. EwE software was used for analysis of a 

pond with some modifications. Ecopath with Ecosim and 

Ecospace (EwE) is a software, is designed for, parameterization, 

analysis of mass- balance, trophic models of aquatic and 

terrestrial ecosystems and straightforward construction to prepare 

a complex model of a mass balanced marine or aquatic ecosystem 

for present and future impacts of fishing and exploring optimal 

fishing policies. The model Pond is located at west of Patna 

district of Bihar (India), with an area of 261360 sq. ft. and a depth 

of 5 ft. approx having geographic location as 25.560262N and 

85.039013E. 

Materials and Methods 

The study was carried out in the month of March’18, just before 

the raining season. The pond had practically no chance of 

immigration or migration of species. Ecological simulation 

software EwE 6 (Ecopath with Ecosim 6) (Pauly et al., 2000) [8] 

was used to derive flow of energy through food chain relationship 

in model. Estimation of biomass of organisms of different groups 

was done as per Saxena (1987) [9]. 

Input parameters are presented by table 1 as fed into the software 

for further calculations by the software. Estimated data of 

biomass, initially calculated as kg/m2/year, were converted as 

tones/km2/year to suit the application. Respiration/assimilation, 

presented by table 2, is the estimation that by the consumer 

organisms by the software on the basis of the input data. Output 

like Key indices, basic estimates, consumption estimates etc., and 

other estimates by the program are not shown here. 

 
Table 1: Input parameters for Ewe6 
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Table 2: Respiration/ Assimilation Estimates of the Consumer Organisms 
 

 
 

Results and Discussion 

Figure 1 presents flow of energy between discrete trophic groups 

defined by Lindeman Spine as per the calculation by EwE. The 

energy flow diagram as drawn by the program is presented in 

figure 2. 

 

 
 

Fig 1: Lindeman Spine showing flow of biomass and energy between discrete trophic level (Lower small figure explain the values shown by the 

spine) 
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Fig 2: Flow diagram (The Size of the circle denotes the amount of biomass of the group.) 
 

To create a static snapshot of the resource and energy flows 

within the ecosystem and to link functional biomass within 

dynamic system of the Ecopath component of the software, EwE 

makes use of mass-balance principles (Christensen and Pauly, 

1992 [2]; Pauly et al. 2000 [8], Christensen and Walters, 2004) [3]. 

Two basic equations are required for parameterization of an 

Ecopath modeling. 

The total sum of net migration, biomass accumulation, predation, 

catch and other mortality is the production i.e. Production = net 

migration + biomass accumulation + predation + catch + other 

mortality, mathematically – 

 
Pi = Yi + M2i × Bi + Ei + BAi + M0i × Bi  (Eq1) 

 

Where Pi refers to production, Yi is catch rate of total fisheries of 

i, M2i is the predation rate for group I, net migration is shown by 

Ei (emigration − immigration), biomass accumulation rate for I is 

presented by BAi, while M0i is the ‘other mortality’ rate for i. Pi 

is calculated as the product of Bi, the biomass of i and (P/B) I 

which is the production/biomass ratio for i. For each functional 

group, Ecopath requires input of average fraction and yield, and 

from the four parameters, three required are B, P/B (production 

to Biomass ratio), QB (food consumption per unit biomass for 

consumer and EE (Ecotrophic efficiency defined as the fraction 

of the production consumed within or harvested from the system). 

After the ‘missing’ parameters have been estimated to ensure 

mass balance between groups, energy balance is ensured within 

each group using the following equation – 

 
Consumption = production + respiration + unassimilated food (Eq2)  

 

The EwE software calculates many ecological characteristics 

including the Production: consumption ratio (P/Q), detritus flow, 

net efficiency, omnivory index etc. 

As Field et al. (2006) [4] and Chen et al. (2008) [1] observed 

regarding ecosystem modeling, it is a research method which can 

be used to project ecosystem responses to disturbances. It is used 

to identify processes and relationships within the ecosystem that 

cannot be easily measured, or have been overlooked, or unknown. 

Regarding ecosystem modeling, Ma et al. (2010) observed that it 

is driven by long-term data sets generated by the modeling 

software. It has unlimited potential to be used as an adaptive 

management tool by policy makers, scientists and managers. 

Kumar (1988) [5] and Kumar and Hafiz (2000) [6] have discussed 

about the cybermatic management of ecosystems, particularly 

aquatic ones. They found that water bodies usually tend to 

degenerate fast resulting into depletion of huge resources if 

ecosystem balance is perturbed. The assessment of the ecosystem 

of the present pond in terms of trophic relationship and flow of 

energy has shown that the system is more or less balanced and 

should be sustained by taking proper care (like disease 

management etc.) and feed. 
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