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Conversion methods of freshwater snail tissue dry mass and ash-free dry mass. ZHAO Wei-
hua' > WANG Hai-jJun' WANG Hong-zhu' LIU Xue-qin' 'Institute of Hydrobiology Chinese A-
cademy of Sciences Wuhan 430072 China > Graduate University of Chinese Academy of Sciences
Beijing 100049  China . -Chin. J. Appl. Ecol. 2009 20 6 -.

Abstract Mollusk biomass is usually expressed as wet mass with shell but this expression fails to
represent real biomass due to the high calcium carbonate content in shell. Tissue dry mass and ash-
free dry mass are relatively close to real biomass. However the determination process of these two
parameters is very complicated and thus it is necessary to establish simple and practical conver-
sion methods for these two parameters. A total of six taxa of freshwater snails Bellamya sp. Alo-
cinma longicornis  Parafossarulus striatulus Parafossarulus eximius Semisulcospira cancellata and
Radix sp. common in the Yangtze Basin were selected to explore the relations of their five shell di-
mension parameters and dry and wet mass with shell to the dry mass and ash-free mass without
shell. The regressions of the snails tissue dry mass and ash-free dry mass with their five shell di-
mension parameters were all exponential y =ax’  and shell width and shell length were more pre-
cise the average percentage error being 22. 0% and 22. 5% respectively than other three param-
eters in the conversion of dry mass. Wet mass with shell could be directly converted to tissue dry
mass and ash-free dry mass with an average percentage error of 21. 7% . According to the essence
of definition and the errors of conversion ash-free dry mass would be the optimum parameter to ex-
press snail biomass.

Key words freshwater snails shell dimension parameters dry and wet mass with shell tissue dry
mass ash free dry mass biomass conversion.
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1 STATISTICA 6.0  Excel 2003 5
1.1 4
2002—2006 2
Bellamya sp.
Alocinma longicornis Parafossa- 2.1
rulus striatulus P. eximius 6 5 4
Semisulcospira cancellata Radix sp. 1
120 ~350 10% ) 0.41 ~3.37 cm 0.28 ~1.98 cm
1.2 0.018 ~5.648 ¢ 0.001 ~0.400 g
0.001 ~1.090 g.
2
0.001 cm . = SL R 0.95.
2
shell width R 0. 94.
SW aper- 1
ture length AL
1 cm g
c~g AW Tab.1 Statistical characteristics of shell c¢m and mass
d~f whorl length WL g parameters of snails
a~c 1
Species of Parameter Mean Median MinimunMaximunSampling
a snails number
A SL 1.91 1.89 0.77 3.37 288
] Bellamya sp. SW 1.25 1.26 0.61 1.98 288
—=TTN SR s
Whorl len gth AL 1.04 1.05 0.52 1.61 288
' AW  0.80 0.81 0.39 1.27 288
7R WL 117 115 0.44 2.13 288
Shell length
b WM 1.808 1.480 0.116 5.648 288
DM 1.067 0.847 0.045 3.603 138
TDM 0.103 0.066 0.003 0.400 150
AFDM  0.198 0.171 0.015 0.540 138
SL 0.72 0.74 0.41 1. 00 240
Shell widin A. longicomis  SW 049 0.50 0.28 0.68 240
AL 0.42 0.42 0.28 0.59 240
1 AW 0.33 0.33 0.23 0.47 240
Fig.1 Sketch of measurements made on shells of the snails. WL 0.43 045 0.19 0.63 240
WM 0.121 0.115 0.018 0.313 240
0.0001 g . DM 0.066 0.068 0.011 0.150 79
TDM 0.007 0.007 0.001 0.017 161
100 °C 24 h AFDM  0.007 0.007 0.001 0.019 79
SL 0.89 0.93 0.47 1.26 281
100 C 24 h : 100 C P. striatulus SW 0.53 0.56 0.31 0.79 281
24 h 500 °C 4 h AL 0.43  0.43 0.29 0.61 281
2 AW 0.33 0.33 0.23 0.48 281
L3 WL 0.55 0.57 0.28 0. 80 281
: WM 0.136 0.139 0.019 0.411 281
PE percentage error DM 0.067 0.058 0.011 0.161 79
TDM 0.009 0.011 0.001 0.026 202



AFDM  0.032 0.027 0.005 0.077 79 SL Shell length SW Shell width AL Aperture
SL 223 231 0.90 2.80 113 length AW Aperture width WL Whorl length
P. eximius SW  1.39  1.44 0.69 1.71 113 WM Wet mass - DM Dry mass  TDM
Tissue dry mass AFDM Ash free dry mass. The same
AL 1.53  1.59 0.71 1.87 113 below.
AW 104 1.08 0.53 1.26 113
WL L1l 114 042 159 113 2.2
WM 2,709 2.770 0.227 5.194 113
DM 1.743 1.669 0.149 3.413 60
TDM  0.171 0.177 0.082 0.310 53 6
AFDM  0.495 0.502 0.072 1.090 60 y = ax’ .
SL 2,07 204 1.17 3.06 119
Semisulcospira SW 0.69 0.69 0.41 0.93 119 y 2
cancellata AL 0.66 0.64 0.42 0.8 119 . PE
AW 0.42 0.41 0.27 0.59 119 -22.0% PE =22.5%
WL 1.46 1.49 0.63 2.37 119 PE =
WM 0.406 0.385 0.082 1.120 119
DM 0.249 0.212 0.049 0.523 50 26. 6% PE =28.7% PE =
TDM  0.023 0.024 0.008 0.053 69 32.5% . t=0.217 df =
AFDM  0.066 0.061 0.013 0.162 50 22 1, 2222.074
SL  1.85 2,01 0.75 3.10 130
Radix sp. SW 102 106 0.39 1.8 130 2 3. 3
AL 1.34  1.33  0.57 2.17 130
AW 0.81 0.80 0.33 1.30 130 03 )
WL 0.67 0.70 0.24 1.19 130
WM 0.613 0.574 0.020 2.147 130
DM 0.231 0.189 0.008 0.705 70
TDM  0.061 0.062 0.005 0.151 60
AFDM  0.128 0.105 0.003 0.404 70
2 x y y y=ax’ PE %

Tab.2 Regressions y =ax” of shell dimension parameters x with tissue dry mass y ash free dry mass y and their
percentage errors PE %

Species of Shell dimension Tissue dry mass g Ash free dry mass g

snails parameters u b R N PE u b R N PE
cm
SL 0. 007 3.40 0. 80 150 29.9 0. 047 2.062 0.79 138 30.6

Bellamya sp. SW 0. 024 4.28 0.81 150 28.6 0. 098 2.587 0.78 138 33.3
AL 0. 055 4.49 0.78 150 29.7 0. 151 2.727 0.74 138 34.6
AW 0. 171 4.39 0.75 150 33.8 0. 306 2.763 0.69 138 36.3
WL 0. 040 3.14 0.79 150 33.7 0. 141 1.477 0.77 138 34.7
SL 0.017 3.37 0.77 161 23.3 0. 093 3.277 0. 80 79 15.1

A. longicornis SW 0. 080 3.78 0.82 161 21.3 0. 426 3.709 0.78 79 13.2
AL 0.242 4.37 0.74 161 50. 1 1.798 4.873 0.63 79 36.9
AW 1.074 4.73 0.48 161 43.5 4.364 4.528 0. 84 79 19.6
WL 0. 049 2.51 0.51 161 23.0 0. 250 2.520 0. 80 79 16.9
SL 0.011 3.67 0.83 202 27.0 0. 045 3.053 0.81 79 17.8

P. striatulus SW 0.117 4.46 0.77 202 28.1 0.297 3.522 0.87 79 15.8
AL 0.514 5.02 0.35 202 68. 8 1. 192 4.723 0. 69 79 26.8
AW 3.054 5.42 0.44 202 52.7 3.967 4.628 0.79 79 19.8
WL 0. 045 3.15 0.72 202 34.3 0. 147 2. 667 0.77 79 18.4
SL 0.014 2.81 0. 68 53 14.9 0. 087 2.178 0.84 60 21.4

P. eximius SW 0. 042 3.48 0.70 53 15.8 0. 195 2.804 0.83 60 22.0
AL 0.043 2.78 0.63 53 19.0 0. 170 2.503 0.74 60 24.1
AW 0.117 3.78 0.50 53 16.0 0.427 2.847 0.71 60 24.7
WL 0. 109 2.26 0.53 53 19.9 0. 408 1. 891 0.82 60 24.3
SL 0. 005 1.98 0. 69 69 22.3 0. 008 2.861 0.83 50 24.6



4 20
S. cancellata SW 0. 055 2.61 0.71 69 20.7 0.220 3.433 0.84 50 24.7
AL 0. 055 2.30 0. 64 69 22.5 0.227 3. 060 0.75 50 27.6
AW 0.152 2.23 0.55 69 25.6 1. 155 3.376 0. 80 50 23.1
WL 0.012 1.47 0.62 69 24.1 0. 021 2.752 0.80 50 26.7
SL 0. 009 2.75 0.93 60 19.1 0.011 3.278 0.92 70 23.6
Radix sp. SW 0. 046 2.71 0.92 60 18.7 0.079 2.993 0.91 70 21.5
AL 0.021 2.81 0. 86 60 24.3 0. 030 3.402 0. 87 70 25.7
AW 0. 084 3.07 0.84 60 23.8 0.172 3.404 0.88 70 24.9
WL 0.124 2.22 0. 88 60 29.7 0.276 3.043 0. 80 70 33.1
0.60 0.021
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Fig.2 Regressions of tissue dry mass TDM with shell length SL and shell width SW of freshwater snails.
A Bellamya sp. B A. longicornis C P. striatulus D P. eximius E S. cancellata F Radix
sp. The same below.
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Fig.3 Regressions of ash free dry mass AFDM with shell length SL and shell width SW of freshwater snails.

3 X x y y PE %
Tab.3 Regressions of wet mass with shell x and dry mass with shell x with tissue dry mass y and ash free dry mass
y and their percentage errors PE %

Species of Mass Mass y=ax+b yew
snails parar;eters parar;leters “ b R PE u R PE
TDM WM 0. 065 -0.012 0.86 56.7 0.059 0. 81 52.4 150
Bellamya sp. AFDM WM 0.093 0.039 0.84 32.2 0.107 0. 86 29.4 138
AFDM DM 0. 136 0. 054 0. 83 36.7 0. 166 0. 84 31.9 138
TDM WM 0. 049 0. 001 0. 87 23.8 0. 053 0.88 16. 6 161
A. longicornis AFDM WM 0. 305 -0.002 0.98 .0 0.293 0.97 7.5 79
AFDM DM 0. 462 0. 000 0.98 5.7 0. 467 0.98 5.4 79
TDM WM 0.071 -0.001 0.89 23.3 0. 067 0. 87 31.3 202
P. striatulus AFDM WM 0.292 -0.001 0.96 10.0 0.286 0. 96 .2 79
AFDM DM 0. 476 0. 000 0.99 6.0 0.477 0.99 5.9 79
TDM WM 0. 057 -0.003 0.76 20.9 0. 056 0.75 21.6 53
P. eximius AFDM WM 0.202 0.203 0.90 17.5 0.203 0.90 17.7 60
AFDM DM 0.280 0. 008 0.91 17.7 0.283 0.91 18.3 60
TDM WM 0. 046 0. 003 0. 83 17.1 0. 053 0.85 17.2 69
S. cancellata AFDM WM 0. 189 -0.005 0.90 20.7 0.179 0.89 21.1 50
AFDM DM 0.287 0. 005 0. 85 24.8 0.270 0. 84 25.9 50
TDM WM 0. 104 0.001 0.97 14.6 0. 105 0.97 15.5 60
Radix sp. AFDM WM 0.202 -0.001 0.97 19.4 0.201 0.97 20.9 70
AFDM DM 0.578 0. 005 0.99 20. 6 0. 564 0.99 13.7 70
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Fig.4 Regressions of wet mass WM  with shell with tissue dry mass TDM of freshwater snails.
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Fig.5 Regressions of wet mass WM with shell with ash free dry mass AFDM of freshwater snails.
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