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1. Lifespans of modern bivalves 4. Revealing growth increments
. Like trees, lifespans and growth rates of bivalves can be determined using internal annual '
growth increments
. Bivalves are some of the longest lived non-colonial animals on the planet today; several

species reach lifespans in excess of 50 years and one species, Arctica islandica, has a
maximum reported lifespan of 507 years!

. Recently, a global database of bivalve lifespans and growth rates documented a pattern of
increasing lifespan and decreasing growth rate with latitude,? suggesting a role for the
environment 1n extreme longevity

. Here, to better understand the environmental controls on longevity, we investigate lifespans of
G. americana from Pliocene (green house conditions) and Pleistocene (icehouse conditions)
deposits in North Carolina
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S o igure 3. Pleistocene sample (RQ 1) from Register’s Quarry, North Carolina, showing part of the process to prepare specimens for data collection. The whole shell specimen (far left) is measured for body size, coated in an epoxy and then cut along
temperatures promote 1011%61’ B. Fayettevil e the line of maximum growth from dorsal to ventral. A thick section 1s made, and the hinge region 1s polished (middle). To increase contrast between growth increments, the polished section is stained using Mutvet’s solution (far right).
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where: E 50 heights slower as evidenced by populations.
L., = Asymptote of the curve Z 40 /'/’— lower k values (Fig. 7) - ’ 0 4 - 6 ’
k = Rate at which L, 1s approached ;E 55 = ! . = o
. : : = | r = ©
— - E . I I -
to = Size at time 0 or the y-intercept g * / . Our results support our hypothesis S i i = =
- - that individuals from cooler o i i
For the curve in Figure 2: - dividuals from coole | | E - ) -
£ e ; I » » » - temperatures would tend to be longer- y . i
K — 020 Age (1) lived than those from warmer § ' § 8- o
t 0= Figure 2. Hypothetical growth curve for typical clam that grows according to temp eratures pqg — . E - : ,
VBG. = E i
. Long-life might be selected for S i i > -
_ through slower growth (lower VBG k § =
3. What we did values) F - | S - :
0 ! 1
I | I l
o In total, 112 specimens, from 7 localities and three formations in North Carolina were used F e clelstocens Eliegene cagistocene
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. To reveal internal growth increments:
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3. Sections were polished using 600 grit silica carbide paper and 1um and 6 um species that could be used to further test our hypothesis that cooler temperatures promote
polycrystalline diamond suspension solution longer lifespans 1n marine bivalves. 8 R efe rences
4. Polished sections were stained with Mutvei’s solution* to enhance growth line visibility -
5. Specimens were photographed, growth lines counted, and increments measured using Does the trend of increasing lifespan and decreasing growth rate present in modern
Z.e1ss Discovery vi2 Stereomjcrosc()pe bivalves hold in the fossi | record? Pre]imjnary data presented elsewhere? indicate mixed 1. ]l3utlei', et al.l, 2013. ?fariabil]ity of m;:.rigt’le (jllimate on the North Icelandic Shelf in a 1357-year proxy archive based on growth increments in the bivalve Arctica islandica. Palacogeography,
. . . . . . Palaeoclimatology, Palacoecology, v. 373, 141-151.
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i £ Gl - h t 4. Schone et. al., 2005. Mutvei’s solution: An 1deal agent for resolving microgrowth structures of biogenic carbonates. Palacogeography, Palacoclimatology, Palacoecology, v. 228, 149-166 .
gra ient of G YCYmerts t oug time. 5. Moss et al., 2018. Latitudinal life-history gradients in fossil bivalves. Geological Society of America Meeting with Abstracts, v. 50.




