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Ba c kg ro u n d

○ Mussels produce a band of CaCO 3 e a ch ye a r during  growth
○ The  width of ba nds  ca n be  m e a sure d to  ga in ins ight into  clim a te  

a nd we a the r conditions .
○ During production of the  Ca CO3 crysta l s tructure , o the r ions  in the  

wa te r m a y be  incorpora te d  into  the  la ttice . This  include s  he a vy 
m e ta ls  a nd tra nsition m e ta ls  which se rve  a s  indica tors  of rive rs  
conditions .

○ To s tudy the se  e ffe cts , se ve ra l his toric a nd pre -his toric spe cim e ns 
of Pleurobema rubrum sp. were selected from sites along the 
Green River in Kentucky.

2(Marin, LeRoy, et al. 2012)



Ba c kg ro u n d

● DeWeese Shell Mound
○ La te  Archa ic (~ 3000-1000 BC)

● Annis  Mound
○ Mississ ippia n (~ 1100-1450 AD)

● Ba be r Hote l
○ Historic (1830-1840)
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Map of Green River with major archaeological sites, locations of shells 
circled in red. Retrieved from Morey, Crothers, et al. (Geoarchaeology, 2002).



Ba c kg ro u n d

● Annual growth bands
○ Light +  da rk

● Two la ye rs
○ Na cre ous
○ Prism a tic
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Le ft: De We e se  she ll 1 prism a tic la ye r
Above : Annis  she ll um bo



Re su lt s
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Microscope image of DeWeese shell 2 DeWeese shell 2 umbo with measurements



Re su lt s
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Annual shell growth of Margaritifera margaritifera , freshwater pearl mussels. 
Retrieved from Helama and Nielsen (Journal of Paleolimnology, 2008).



Re su lt s
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The growth trend of shells should be decreasing however, DeWeese shell 2 is 
the only one that seems to fit the trend.

All sample shells had shorter lifespans compared to previous graph.



Re su lt s

9
SEM backscatter electron images of Annis shell
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Element Atomic % Atomic % Error

C 30.5 0.1

O 52.7 0.3

Si 0.1 0.0

Cl 0.1 0.0

Ca 16.6 0.1

Mn 0.0 0.0

SEM backscatter electron image of Annis shell



Re su lt s
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Above: Optical image of Annis shell
Right: XRF images of Annis shell
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Co n c lu s io n

● Historic and prehistoric shells were identified and prepared for 
cross-se ctiona l a na lys is  us ing  optica l a nd e le ctron m icroscopy for 
a nnua l growth ba nd width m e a sure m e nts .

● Expe cte d  downwa rd tre nd in ba nd width wa s  ove rsha dowe d by 
ye a rly growth va ria tions , like ly due  to  the  shorte r life -spa n of 
the se  m usse ls .
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Co n c lu s io n

● Elemental analysis was performed via EDS and scanning micro -
XRF.

● The  m a jority of she ll wa s  Ca CO3. Tra ce  le ve ls  of Mn we re  a lso  
found which va rie d  be twe e n growth ba nds  a nd within a  s ingle  
ba nd.

● Mn conce ntra tion in the  Ca CO3 s tructure  ha s  be e n shown to  
corre la te  with a n incre a se  in biologica l or orga nic m a te ria l in the  
wa te r ha bita t a s  we ll a s  de cre a se d she ll growth ra te s  in winte r.
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(Sie ge le , Orlic e t a l. 2001)
(La ngle t, Alle m a n e t a l. 2007)
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QUESTIONS?
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