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ABSTRACT 

Ecosystems are constantly undergoing changes due to human 

influences.  High input of nutrients, changes in salinity, dredging and 

drilling, boat traffic, runoff, and clamming are examples of factors that 

degrade water quality, causing loss of habitat (Kidwell 2007).  Such 

disturbances have both indirect and direct effects on sea grass 

ecosystems, causing habitat fragmentation (Bell et al. 2002) and 

influencing communities that live in them. Changes in growth rate and 

survival may cause discordance between the local living community of 

mollusks and the dead assemblages in taxonomic composition (Hubt & 

Nuttle 2007).  Because sea grass habitats in Chadwick Bay, Onslow 

Co., North Carolina, have been disturbed by these factors, we 

hypothesize that living and death assemblages of the molluscan 

community will show discordance in taxon rank-order abundance and 

diversity due to anthropogenic influence.

To test this hypothesis, samples of live-dead mollusk assemblages 

were taken from four different transects within Chadwick Bay.  Each 

transect was divided into three 5-m2 sampling areas, distributed from 

20 meters to 100 meters from the Intracoastal Waterway.  The upper 

30 cm of sediment was sampled using 25 randomly located hand cores 

within each sampling area.  Mollusks were extracted using a 2-mm 

sieve.  Following Kidwell’s approach, this research was based on a 

minimum of 20 live and 20 dead specimens per sample (the minimum 

number of specimens needed to compare rank-order abundance 

between live and death assemblages using Spearman’s rho). These 

data were collected to obtain a baseline for measuring the impact of 

disturbance and see if there is fidelity in taxonomic composition 

between the live and death assemblages. Preliminary results indicate 

that the death assemblages are far more diverse than the living 

assemblages, although a few taxa (particularly Solemya, an organic-

loving species found in areas of anthropogenic eutrophication; Kidwell 

2008) are found only in the live assemblages.  Two samples for which 

analyses are complete (Transect 3, samples B and C) yielded total 

diversities of 28 and 26 genera and Spearman’s rank correlation of 

0.2453 and 0.3390, both nonsignificant.  This discordance in rank 

ordering between live and dead assemblages supports our hypothesis 

of significant anthropogenic impact in this area.
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METHODOLOGY

A principal objective of this research is to 

identify what changes the molluscan community 

has undergone, focusing on those related to 

anthropogenic impacts, such as boat traffic, 

excess input of nutrients, dredging, clamming, 

etc., which might cause mismatches between 

the living and dead assemblages at Chadwick 

Bay, Onslow County, North Carolina.

In order to obtain a baseline for measuring the 

impact of disturbance and see if there is fidelity 

between the live and the dead assemblages, 

the following methods were used.

Samples of living and death assemblages of 

mollusks taken from four transects along 

Chadwick Bay

-Each transect divided into three sampling 

areas 

-Sampling areas distributed from 20m to                

100m from the Intracoastal Waterway

-Sampling areas measured 5 x 5m

25 samples taken using hand cores four 

inches wide and one foot long from each 

sampling area

Sample processing

-Samples sieved through 2mm mesh to 

remove sediment

-Samples dried

-Live specimens separated from dead 

specimens

-Specimens separated into species in both 

live and dead assemblages

Data collection

-Species abundance determined for both 

live and dead assemblages

-Research based on a minimum of 20 live 

and 20 dead specimens per sample

Data analysis

-Rank-order abundance of species 

compared for live and death assemblage 

using Spearman’s rho

-Diversity (richness) of living and death 

assemblages compared

HYPOTHESIS
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Figure 4 Locality: Chadwick Bay 

Onslow County,NC. Image of the 

sea grass habitat where samples 

were taken.

Figure 6 Process of sieving.

Figure 5  Hand cores taken 

along the sea grass habitat.

Disturbances have both indirect and direct effects on sea grass 

ecosystems, causing habitat fragmentation (Bell, et al. 2002).   

Fragmentation of highly productive sea grass environments influences 

molluscan communities that live in them, including affecting species 

growth rates and survival (Irlandi, et al. 1998). 

Chadwick Bay, along the New River (near the Intracoastal Waterway) in 

Onslow County, North Carolina, exhibits activities such as clamming 

and boat traffic, and the sea grass habitat is fragmented.  In this study 

we test the hypothesis that live-dead assemblages of the molluscan 

community in the sea grass habitats of Chadwick Bay will show 

discordance in rank-order abundance and diversity as a result of 

anthropogenic influence.

Figure 8.  Living Assemblages Tr 1 Figure 9. Death Assemblages Tr 1

RESULTS 

Total Numbers of Specimens Spearman’s Rho

Transects
Sampling 

Area A

Sampling 

Area B

Sampling 

Area C
Sampling 

Area A

Sampling 

Area B

Sampling 

Area C

2 163 282 254 0.0635 0.3512 0.1650

3 - 401 1047 - 0.2453 0.3390

Figure 3. View of Onslow County and Chadwick 

Bay. Images from Google Earth 2009.  (Farthest 

view)

Figure 1 . Onslow County Map.  Image

Provided by www.waywelivednc.com

Figure 2. Map from IRED, 2008.  Bulk samples 

were taken along Chadwick Bay, Onslow 

County, NC . (Closer view)

LOCALITY

CONCLUSION

Human activities such as clamming and dredging and filling of the 

Intracoastal Waterway has made the sea grass habitat inhospitable to the 

mollusk fauna due to the increase of nutrients and water turbidity. For each 

transect analyzed, a lack of live-dead agreement in rank ordering of mollusk 

taxa at Chadwick Bay was obtained. The Spearman rank-order correlation 

was nonsignificant for each sample analyzed. In addition, Solemya, common 

in the living assemblages but not in the dead, is an organic-loving species 

found in areas of anthropogenic eutrophication.  This mollusk is characterized 

by having a mutualistic association  with the chemosynthetic bacteria, 

occurring endosymbioses, an adaptation found in rich-sulfur environments.

A B C

Species Specimens Species Specimens Species Specimens 

Chione 8 Crepidula 11 Brachidontes 1

Corbula 1 Mercenaria 2 Crepidula 24

Crepidula 5 Ostreola 1 Mercenaria 3

Donax 1 Pecten 1 Ostreola 1

Mercenaria 2 Solemya 7 Pecten 1

Solemya 2 Spisula 1 Virginica 3

Tellina 2

B C
Species Specimens Species Specimens 

Anadara 1 Anomia 3
Bivalve 
(Unidty) 1 Arc shells 2
Chione 1 Brachidontes 2
Crepidula 2 Crepidula 15
Mercenaria 4 Donax 5
Nassarius 4 Mercenaria 7
Solemya 10 Ostrea 13
Tellina 5 Ostreola 6

Pecten 2
Solemya 11
Nassarius 1
Corbula 1

Table 1.  Spearman Rank Order Correlation of Live-Death  Assemblages for Transect 2 and 3

Table 2. Live 

Assemblages found 

in Transect 2.

Table 3. Live Assemblages 

found in Transect 3. (Note: 

Sampling area A  is not 

included  due to a count of 

less than 20 specimens, the 

minimum required for  this 

study.)

Transect 2- A Transect 2-B Transect 2-C

Dead Dead Dead

Species Specimens Species Specimens Species Specimens 

Abra 2 Anadara 9 Anadara  1

Anadara 2 Anadara 6 Anomia 26

Anomia 6 Anomia 12 Argopecten 3

Chione 16 Argopecten 15 Brachidontes 1

Corbula 4 Chione 28 Chione 20

Crassinella 1 Corbula 2 Crassostrea 10

Crassostrea 17 Crassostrea 7 Crepidula 118

Crepidula 7 Crepidula 63 Ilyanassa 2

Donax 0 Diplodonta 1 Mercenaria 0

Ilyanassa 13 Ilyanassa 2 Mulina 8

Mercenaria 3 Mercenaria 37 Nassarius 3

Mulina 10 Mulina 10 Noetia 3

Pecten 2 Noetia 3 Ostrea 1

Tagelus 17 Ostrea 5 Ostreola 5

Tellina 7 Ostreola 0 Pecten 0

Solemya 0 Pecten 18 Spisula 13

Spisula 6 Solemya 0 Tagelus 2

Unidtfy. Oysters 28 Spisula 16 Tellina 1

Urosalpinx 1 Tagelus 21 Urosalpinx 1

Unidtfy. Gastropods 3 Unidtfy. Oysters 3

Urosalpinx 1

Table 4. List of Species  and Specimens for Dead Assemblages of  Associated Sea Grass 

Mollusks  in Transect 2  

For Transect 3, the most abundant were Crepidula, Mulina and Chione for the 

dead assemblage and for the living, Crepidula, Solemya and Ostrea. 


