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Condition index in three size classes of the smooth venus clam 
Chionista fluctifraga from a commercial fishery in Sonora, Mexico 
Índice de condición en tres clases de talla de la almeja negra Chionista fluctifraga de una 
pesquería comercial en Sonora, México 

Jorge Chávez-Villalba1*, José Alfredo Arreola-Lizárraga1, Ariaana Castillo-Durán1 

Abstract 
This study shows the condition index (CI) of the clam Chionista fluctifraga in three different size groups (small <30 mm, medium 30 mm 
- 40 mm, and large > 40 mm) harvested monthly during one year in a commercial fishery (Sonora, Mexico). Temperature, salinity, oxygen, 
chlorophyll a, particulate organic and inorganic concentrations were recorded once-a-month at the study site. Significant differences of 
CI were detected; higher for small clams (26.5 ± 3.4), followed by medium (24.0 ± 3.0) and large clams (20.2 ± 3.0). High and moderate 
correlations (Pearson) of temperature and CI were observed in small and medium clams. Thus, temperature was the variable affecting CI 
the most and this was detected during the period corresponding to reproduction and nutrient storage of the species. In relation to these 
processes, the CI reflected a different nutritional value for each group of clams; high for small, moderate for medium animals, and low for 
large individuals. This may serve to producers when selecting clams with high condition and planning harvesting. 
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Resumen 
Este estudio muestra el índice de condición (IC) de la almeja Chionista fluctifraga en tres diferentes grupos de talla (pequeñas < 30 mm, 
medianas 30- 40 mm, y grandes > 40 mm) cosechadas mensualmente durante un año de una pesquería comercial (Sonora, México). La 
temperatura, salinidad, oxígeno, clorofila a, material orgánico e inorgánico particulado fueron registrados mensualmente en el sitio de 
estudio. Se detectaron diferencias significativas del IC; mayores para almejas pequeñas (26.5 ± 3.4), seguidas por las medianas (24.0 ± 
3.0) y grandes (20.2 ± 3.0). Correlaciones (Pearson) altas y moderadas de temperatura e IC fueron observadas en almejas chicas y 
medianas. Consecuentemente, la temperatura fue la variable que más afectó el IC y esto fue detectado durante el periodo correspondiente 
a la reproducción y almacenamiento de nutrientes de esta especie. Con relación a estos procesos, el IC reflejó diferente valor nutritivo 
para cada grupo de almejas; alto para chicas, moderado para animales medianos y bajo para individuos grandes. Esto puede servir a los 
productores para seleccionar almejas con alta condición y planear las cosechas.  

Palabra clave: Estado fisiológico; veneridae; tamaño; temperatura; manejo. 
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Material and Methods  

Study site 

Figure 1. Sampling site (harvesting area) for condition index determinations of the venus clam Chionista fluctifraga 
in Bahía de San Jorge (Sonora, Mexico). 

Source: Author’s own elaboration. 

Environmental variables 
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Fishery and sampling of clams 

Data analysis 

Results 

Environmental variables 
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Figure 2. Temperature and salinity records as well as oxygen concentrations in Bahía de San Jorge (Sonora, Mexico). 
Source: Author’s own elaboration. 
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Figure 3. Chlorophyll a and particulate organic matter (POM) concentrations in Bahía de San Jorge (Sonora, Mexico). 
Source: Author’s own elaboration. 

 

Condition index (CI) 
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Figure 4. Values of condition index for three different size ranges of the venus clam Chionista fluctifraga sampling from the commercial harvesting in 
Bahía de San Jorge (Sonora, Mexico). Different superscripts indicate significant differences 

in a Tukey HSD test (p < 0.05). 
Source: Author’s own elaboration 

 

Source of variation 
Degrees of 
freedom 

Mean 
Square 

F Probability 

Main effect     

     Factor A (size) 2 1818.23 115.74 <0.0001 

     Factor B (month) 11 305.16 19.42 <0.0001 

Interactions     

     Factors A × B 22 67.9626 4.33 <0.0001 

Source: Author’s own elaboration 
  



 
 

w w w . a c t a u n i v e r s i t a r i a . u g t o . m x  

 

8 

ISSN online 2007-9621 
Chávez-Villalba, J., Arreola-Lizárraga, J. A., & Castillo-Durán, A. 

Environmental 
variable 

Condition index (size – clams)  

Small Medium Large 

Temperature 0.70505 (p=0.0104)* 0.43267 (p=0.1601) 0.31203 (p=0.3235) 

Salinity 0.18006 (p=0.5755) -0.19144 (p=0.5512) -0.25939 (p=0.4156) 

Oxygen -0.24107 (p=0.4504) 0.08469 (p=0.7936) 0.31904 (p=0.3121) 

Chlorophyll a -0.08199 (p=0.8000) -0.22664 (p=0.4787) -0.15647 (p=0.6272) 

POM 0.14449 (p=0.6541) -0.08975 (p=0.7815) 0.02315 (p=0.9431) 

PIM-POM -0.23633 (p=0.4596) 0.00351 (p=0.9914) -0.11052 (p=0.7324) 

*Significant relationship (F = 9.88; gl = 1) 
Source: Author’s own elaboration 

Discussion  
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Conclusion 
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