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Tab.1  Transformities for some marine organisms
EES AR (sej 1) Jrik 230
R (HH) 1.30 x 107
WO 1.89 x 10 fai 2
WA= 1.10 x 10*
THEY 1.00 x 10°
INEL A A=) R 2.90 x 10°
KEIEY) 8.10 x 10°
BRIt 1.10 x 10°
Tt 1.00 x 10°
L3
K- il 1. (Ammodytes hexapterus) L 10 x10°
KPR ( Clupea pallasii)
K AFUF ( Pandalus spp. ) EERES [31]
F B 40 B B ( Phocoenoides dalli) 2. 30 x 107
[ 4855 ( Delphinapterus leucas) 3. 60 x 107
Ji 3k {5 ( Megaptera novaeangliae) 3. 10 x 107
eV B K ( Phocoena phocoena ) 5. 10 x 107
KL . ( Oncorhynchus keta) 5. 10 x 10°
2T Ty #81 ( Oncorhynchus nerka)
K-V 18, ( Gadus macrocephalus ) 1. 10 x 107
KK L H L ( Hippoglossus stenolepis )
245 ( Orcinus orca) 1. 70 x 10
I BH 42 ( Lepomis spp. ) 8. 38 x10* ~ 8. 83 x10* AR RIS [34]
4231 ( Sparus aurata) 1. 32 x10° ATk [36]
&30 () 5. 55x10°
Py 5 92 <107 BAT [37]
K PGPESE (Salmo salar) 9. 70 x10° BN i [38]
% JE 48 ( Oreochromis spp. ) 5. 61 x10° ATk [39]
K #4h ( Larimichthys crocea) 1. 61 x10° B L [21]
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Fig.1 Energy flow chart in a food web
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Tab.2 A case of using empirical formula
E| Wb EIRR LR AT RE MR/ (sej - 171) AHXT R 22/ % S35 3Tk
1 PHEfa 2.80 6.94 x 10° 23.72 [14,46]
2 R 3.00 1.10 x 10° 0.00 [31]
3 Kigta 3.20 1.74 x10° 8.08 [14,46]
4 IR fh 4.00 1.10 x 10’ 0.00 [31]
5 G S £ 4.33 2.35 x 107 -24.14 [31]
6 S 4.40 2.76 x 107 -23.30 [47]
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Tab.3  Nutritional relationship in a food web and

emergy transformity
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Study on the solar transformity of organisms in marine
natural capital assessment

DING Jie-qiong' , WEI Fang-yi', YE Guan-qiong'*, ZENG Jiang-ning’, LIN Ying', HAN Yu’
(1. Ocean College, Zhejiang University, Zhoushan 316021, China;
2. Second Institute of Oceanography, MNR, Hangzhou 310012, China;
3. Zhejiang Institute of Hydraulics & Estuary, Hangzhou 310020, China)

Abstract: Natural capital assessment is an important way to study ecosystem services and socio-economic develop-
ment. Due to the particularity, complexity, openness, fluidity and multi-level coupling of the ocean, the methods
for the assessment of marine natural capital develop slowly. The emergy analysis method converts different types of
energy and substances, including the flowing and the stored, in the ecosystem into the same standard emergy
through the transformity in order to measure and compare different levels of energy value. Thus it can completely re-
flect the real natural capital value which characterized by no other methods. To accurately quantify the value of ma-
rine life capital, this paper introduces the energy flow diagram of marine food web and the law of energy transfer in
ecosystem , then proposes an empirical formula of organisms’ transformity, namely T, = T, « E} " (where T, is the
solar transformity of the primary producer, n is the trophic level, and E; is the Lindeman efficiency). In order to
prove the feasibility of the empirical formula, with cases studied we obtained some trophic levels and corresponding
transformities of organisms in different feeding habits of a marine food web. Due to inherent error within the empiri-
cal formula and for a better accuracy, practically the value of the key parameters should be determined by literature
and data surveys. The empirical formula obtained in this study simplifies the transformity calculation method and
promotes the further application of emergy analysis in marine natural capital assessment.
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