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THE NEW ZEALAND MUD
SNAIL

Multiple introduced clones in North America
US1 US3




Variation within a species in invasion success

Does the invasive NZMS exhibit variation in
response to a potential predator?

Geotaxis

Photokinesis

USGS



Geotactic response to Fish Odor
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Clone — X2=76.6,df =5, P < 0.001
Predator - X2 =0.87,df=1, P=0.35
Clone x Predator - X? =8.84, df =5, P=0.11

Levri et al. 2017 Aquatic Invasions



Photokinetic response to Fish Odor
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Clone — X2=88.2, df =5, P < 0.001
Predator - X2=10.39, df =1, P=0.001
Clone x Predator - X2 =29.0, df =5, P<0.001

Levri et al. 2017 Aquatic Invasions



Does desiccation tolerance vary between
different populations of the NZMS?

Hours out of water USI|-WY USI-PA US2-O29
0 10 10 10 10 10 10 999
9 10 10 10 10 10 10 999
|18 10 10 10 10 10 10 999
24 10 10 10 10 10 10 999
36 10 10 10 10 10 10 999

48 10 10 10 10 10 10 299



Proportion Surviving
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Effect of population on desiccation tolerance
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Does desiccation tolerance vary with snall

sSize?

Used US| -PA population

Hours out of water 2.2-2.4mm 3.2-3.4mm 4.0-4.6mm
0 10 10 10 10 10 10 10 10 10
I 10 10 10 10 10 10 10 10 10
3 10 10 10 10 10 10 10 10 10
6 10 10 10 10 10 10 10 10 10
|2 10 10 10 10 10 10 10 10 10
24 10 10 10 10 10 10 10 10 10
36 10 10 10 10 10 10 10 10 10

48 10 10 10 10 10 10 10 10 10



Average Percent Alive

Effect of snalil size on desiccation tolerance
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Does temperature and population influence
ability to survive in moist conditions?

4 Populations used in each treatment
USI-PA, USI-NJ, USI-MD, US2-Syr
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CONCLUSIONS:

Variation exists between populations of NZMS in
North America in behavior and desiccation tolerance.

Variation exists even within clonal genotype
suggesting relatively rapid evolution for asexual
populations.

Larger NZMS tolerate desiccation better than smaller.

The NZMS can survive for months out of water if
simply kept moist and cool.
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QUESTIONS?




Variation within a species in invasion success

Competitive ability
Behavior

Tolerance to extremes



Proportion Surviving
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Average Number of Snails Surviving
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Change in Legnth (mm)/Day

Growth and Fish Odor

Population — F =22.0, df =3, P > 0.0001
0.04 - Treatment— F =6.33,df =1, P=0.013
Pop x Trtmt - F =1.43,df =3, P =0.234
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RHEOTAXIS RESULTS

a
029 b
Clone-F=17.5,df=3,P<0.001
b
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Percent of Snails Floating

Dispersal response to Crayfish
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Percent of Snails Floating
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Light - F= 4.4, df =1, P= 0.038

(‘lnnexljght.ﬁ:lg di:; P=0.13

1 o

[
o
1

N
o
1

w
o
1

ust gg!u' US2-029 |

b b

19}
o
]

N
o
|

)S1-F

OGT Light
B GT Dark



chlel @IEI AN RS ISRESULTS

84 - Light - F=23.4,df=1,P<0.001
ClonexLight-E=50,df=3 P=0002 C
70 -
.-
@ a
O 60
>
e
= 50 b
O
g -~
5E. |
Lo b l
Q 3
o [
o |
g 20 -
>
<
0 . = .

US1-WY US2-01 US2-029 US1-PA

OPK Light
B PK Dark



RHEOTAXIS EXPERIMENTAL SET-UP




