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1. BACKGROUND

3. RESULTS

 Current insights about species responses to environmental
change are largely based on laboratory experiments and
comparative field analyses.

a. Has the shell morphology of Calloria inconspicua changed?

 These methods have provided useful information into how
natural populations may respond.

 Relationship of the ratio of breadth to height with length did not differ between years (Figure 4).
 Calcification index did not vary over the last 110 years (Figure 5).

 Historical data from museum collections tell us about how
populations have already changed in response to changing
environments1.

R2 = 0.042
F1,624 = 0.53, p = 0.468

R2 = 0.009
F1,69 = 0.63, p = 0.429

Figure 4 – Relationship of the ratio of breadth to height with length from
each decade over the last 110 years.

Figure 5 – Calcification index from each decade over the last 110 years.

a. Has Calloria inconspicua been able to produce the same shell?
Figure 1 – CO2 concentration and temperature changes in New
Zealand from 1880 to 20102

 Shell density significantly increased by 3.43% from 1900 to 2014 (Figure 6).
 Punctal thickness significantly decreased by 8.26% from 1900 to 2014 (Figure 7).
 The percentage area of shell that is punctae versus shell itself decreased by 1% over the last 110 years.

2. METHODS
 Museum collections of the common New Zealand
brachiopod Calloria inconspicua were analysed from the
same sampling site every decade from 1900 to 2014.

 Punctal density and elemental composition did not vary over this time period.

R2 = 0.20
F1,69 = 17.16, p < 0.001

R2 = 0.45
F1,39 = 31.25, p < 0.001

Figure 6 - Shell density from each decade over the last 110 years.

Figure 7 - Average punctal thickness every decade over the last 110 years.

c. Has Calloria inconspicua been able to maintain its shell integrity?
Figure 2 - Location of sampling site (Paterson Inlet, Stewart
Island, New Zealand)

 Eight key shell characteristics were measured on over 40
individuals:
1. Morphometrics
2. Calcification index
3. Shell density
4. Punctal density
5. Punctal thickness
6. Elemental composition
7. Shell condition
8. Total shell thickness
Figure 3 – Museum specimens of Calloria inconspicua
 This determined any impacts of the 0.7 °C increase in
temperature and 0.1 pH unit decrease in pH already occurred
in New Zealand over the past 100 years3.

b)

c)

d)

 Shell surfaces mainly remained intact with no dissolution present from 1900 to 2014 (Figure 8).
 Total shell thickness did not vary over the last 110 years (Figure 9).

e)

f)

g)

h)

R2 = 0.008
F1,119 = 0.95, p = 0.331

Figure 8 – Scanning Electron Microscopy images of shell surfaces
from 1900, 1942, 1980 and 2014.

Figure 9 - Total shell thickness from each decade over the last 110
years.

4. CONCLUSIONS
 Shell morphology and shell integrity has been maintained from 1900 to 2014.
 Shell density has increased by 3.43% which is partially explained by a 1% decrease in shell occupied by punctae.
 This unique dataset indicates the resilience of a highly CaCO3 dependent organism to environmental change in their natural habitat over the last 110 years.
 This has provided an insight into how Calloria inconspicua might react to future change and its possible ability to adapt.
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