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Aguatic systems have a high degree of connectivity

eDNA molecules persist and are transported
Do molecules reflect the true distribution of species?



Spatial resolution of eDNA




Spatial resolution of eDNA




Validating eDNA for biomonitoring:
transport of molecules

Does eDNA reflect species richness?
Does detection vary within the lakes?

Does detection vary between lakes in a
system?

= Regional vs local species detection
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2017: field sampling

o b | \/J\ Took 430 samples in systematic layout
Fo NS .  Capturing three levels of spatial variation:
« Within-lake (epi, littoral, hypo, streams)
« Between-lake
« Between-network

Validated species richness with:
* 50 year dataset of species monitoring
« Additional validations in 2017

Lab work:

« Custom library preparation to sequence 12S region
(fish), COl region (zooplankton)

 In-house analysis pipeline available from

1 0 ! 2 : (https://github.com/CristesculLab/YAAP)




Results: species richness

COl gene (left) 12S gene (right) o

COl gene captures a huge array of
diversity including insects,
zooplankton, mammals, and birds.
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12S gene detects every fish known to
exist at ELA, plus two additional
detection not recorded at ELA but
known in area (logperch,
muskellunge).

-_— 627
625
— 653

— 303
— 304
- 661

470
— 239

979
663
— 564

5 10 15 20 0 5 10 15 20 0 5 10 15 20
1 | | | | | 1 | | 1 | 1 1 |
(= (=l

M O \ w
[ B (S
o o
& o
N N
o (=)
N N
o (3]

(o]
N
[o4]

Good species-level discrimination
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Results: within-lake variation
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Results: between-lake variation

Per sample number of unexpected detections
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Unexpected detections appear to accumulate in downstream habitats



Summary

« The majority of eDNA is structured within habitats, reflecting local
habitat use for fish and zooplankton

« However, small amounts can also move between habitats, reflecting
upstream sp richness.

e Suggestive that formal criteria for occupancy need to be established.

* Field studies are essential for determining how eDNA behaves “in
the wild” so that we capture all species richness!



Future work

Extension of within-lake variation.

Does eDNA reflect seasonal variation in
fish habitat use?

Validation with radio-telemetry data:

Lake 626 — grand mean depth each day
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