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Application of Exergy as an indicator in the restoration of benthic fauna

communities
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Abstract Thermodynamic function Exergy which represents the distance of an open system from equilibrium is proposed
as an ecological indicator for summarizing the complex dynamics occurring in a disturbed community during the recovery
processes. This quantity has been difficult to capture using classical indices. Exergy storage is estimated for benthic
communities in response to experimental disturbance as induced by ecological engineering at the Chongxi tidal wetland of
Chongming Island. Exergy storage was sampled using the BACI scheme before versus after control versus impact . The
control area is proposed as a dynamic reference for estimating the local Exergy storage of the benthic community. Three
different methods were used for estimating Exergy on the basis of coefficients a taken from trophic groups b

estimated from coding genes for broad taxonomical groups and ¢ estimated from genome size and taken as close as
possible to the taxonomical level of the species providing a basis for inferring upon their similarities. The results show a

decrease of local exergy content in the disturbed area with a minimum in the area exposed to the engineering 1 month after
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5 Exergy 1911

the experimental disturbance. Subsequently the Exergy of the benthic community increased to the reference level 1. e.

the surrounding control area in accordance with the proposed hypothesis on the dynamics of Exergy storage during a system’
s development. Moreover the adjacent control samples represented an appropriate dynamic reference for estimating the local
Exergy of the experimentally disturbed community. The three methods for estimating the local Exergy values provided
comparable results. Therefore we discuss the feasibility of using the more available genome size data set for estimating
Exergy and the broader implications of using this indicator in other biological systems. Exergy was demonstrated to be a

useful indicator that integrates the processes underlying the recovery of the benthic community after disturbance.

Key Words Exergy ecosystem indicator benthic communities recovery process testing

3 4 56
7
8
910 11 12
13 14
15
Exergy Exergy
Exergy
Exergy
14 16 EXergy
Exergy
Exergy
81720
Exergy He» Jorgensen  *  Bendoricchio  Jgrgensen *’
Exergy
N
Ex = RT CB: 1
=0
Ex JJL R T ; i mg/L
Bi i J/m g Bi 8
18 C 28
exergy Exergy Exergy
2126 28 29 Exergy 30 31
2 32
Exergy Exergy
30
Exergy AEw, Exergy
3
Exergy

http //www. ecologica. cn



1912 27
1
1.1
2006 1 3. 5hm’
L7
Jiangsu Province
95%
31°40' . @
1
1.2
BACI Before versus After 31720 Shan s Iy
Control versus Impact x> QQ
1d L= 1 I
t =1 121° 20’ 121° 40’ 122°00'
29 90d  270d )
Fig. 1 Chongxi ecological engineering area
black area 3.5 hm?
filter feeders detritivores
herbivores-detritivores omnivores-predators  carnivores omnivores-mixed feeders
omnivores > %
1.3
3 Exergy 1
2 3 C
Fonseca *
Jorgensen B, = 30
3547 41 B.=325 " B;
50 230 450 760
B, =278.1 " C Exergy 2
B;=In 207 "7 i 2
bp =9.8 x10° Ex,, = 7.43x10° *** ¢ 1500
e c c
c
Exergy Ex! Exergy Ex’ 1
t B: Ex!  Ex’
Exergy Ex! exergy Ex’
Exergy Exergy AEx,
AEx, = Ex! — Ex!' = RTEA‘,B[ cl, -t 3
2.1

http //www. ecologica. cn

Sesarma dehaant H.
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Milne-Edwards Ilyoplax deschampsi Rathbun 1 Corbicula fluminea Miiller
2 Assiminea violacea Heude Assiminea latericea H. et A. Adams 1
Dentinephtys galbra Hartman 1 6 TG 3
Bi
1
Table 1 Macrobenthos community sampled in the studay area
Bi Biomass g AFDW m =2
Species TG a b ¢c g0 d0 g1 d1 g9 d9 g29 d29 g9 d9 g270 d270

. Mop 47 278.1 842.9 0.13 0.00 0.48 0.24 0.06 0.08 0.22 0.07 0.44 0.24 0.66 0.90
Dentinephtys galbra

Mhd 32.5 450 790.7 0.15 0.31 0.20 0.19 0.16 0.23 0.22 0.20 1.5 0.61 0.66 0.30

Assiminea violacea

Mhd 32.5 450 768.5 0.01 0.16 0.28 0.00 0.03 0.14 0.14 0.07 0.8 0.24 0.33 0.15

Assiminea latericea

Moff 35 760 856.1 0.15 0.78 0.24 0.43 0.06 0.02 0.50 0.07 2.66 0.12 1.49 0.15

Corbicula fluminea

. Md 30 230 1580.5 1.34 1.09 1.83 2.57 0.96 1.8 1.08 1.64 2.8 2.42 5.78 6.00
Ilyoplax deschampsi

Momf 41 230 2030.5 5.65 5.43 4.93 10.83 5.13 13.20 5.05 11.58 13.72 8.49 7.59 7.50

Sesarma dehaani

2.23 1.21 3.21 2.32 1.21 3.21 2.13 1.12 2.43 4.32 1.32 1.12

Other species *

Total biomas 9.66 8.96 11.15 16.57 7.62 18.73 9.34 14.75 24.6 16 17.8  16.11
g d abe 3 8. TG Moff Md Mhd Mop Momf
y 16 Exergy
“g" is engineering area “d” control area a b ¢ means the exergy coefficients 8; cases a — c  see text for details TG trophic group Moff

filter feeders Md detritivores Mhd herbivores-detritivores Mop omnivores-predators Momf omnivores-mixed feeders the same below * means

Complete and disaggregated data for thel6 species identified and classified were used for calculating exergy and are not reported for brevity
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Fig. 2 Local Exergy during the recovery process in the study area
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AEx P
3 AEx estimated with methods Correlation coefficient P value
Exergy a b 0.877 P <0.05
a c 0.998 P <0.01
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