Identification of Alaskan Elodea species and small-scale treatment of Elodea on the Copper
River Delta
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Populations of the non-native aquatic plants in the genus Elodea are known from five regions
across the state. Identifying Elodea to the species level can be difficult, especially when flowers are
not present. In an effort to identify which species occur in Alaska and potentially infer
introduction vectors, samples of Elodea from several water bodies in each of the five regions were
collected and the ITS DNA regions were sequenced and analyzed by Dr. Thum’s lab at Montana
State University. Sequences were used to determine species identifications, which revealed that
Elodea canadensis is found in the Anchorage area, Cordova area and Alexander Lake infestations,
Elodea nutallii occurs in the Fairbanks area infestations, and a hybrid of E. nutallii x E.

canadensis occurs in the Kenai Peninsula area infestations.

Elodea was first documented in Alaska in Eyak Lake near Cordova in 1982. Since then, it has
spread to Bering, Martin, and McKinley lakes as well as numerous small ponds and sloughs
across the Copper River Delta. Due to the widespread distribution and the ecological sensitivity
of the Delta, a small-scale treatment project has begun to determine the feasibility and some
implications of large-scale treatment or eradication of this species from the Copper River Delta.
Concurrently, vegetation data from several different pond types and lakes across the delta are
being collected each month to determine effects of Elodea introduction on native plants, aquatic

invertebrates, water chemistry, and fish.
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The Genus Elodea (waterweeds):

e Flodea bifoliata - “twoleaf”

e Elodea canadensis

e Elodea nuttallii

e Elodea schweinitzii —NY and PA
* Elodea callitrichoides § <, uth

e Flodea potamogeton % American
e Flodea granatensis Species
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Distribution of Elodea in Alaska
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Alexander Lake

Chena Slough
Chena Lake
Chena River
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Eyak Lake
MeKinloy Lake
Eyak River
Wrongway Pond
Martin Lake
Alaganik Slough
Bering Lake
Ponds off Eyak River
Sloughs off Alaganik

e What species do we have?
e What sort of genetic diversity does

each infestation exhibit?

e |ntroduction, possible timing,

and vectors
e Treatment implications

e eDNA developement
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Phylogenetic network of ITS sequences from GenBank and Alaskan Elodea accessions. Boxes are GenBank
accessions (brown — E. canadensis; blue — E. nuttallii). Ovals are Alaskan accessions, with population codes.
Sticks represent single nucleotide substitutions; small circles are inferred sequences that were not

observed.




Conclusions

“Chena oy, Elodea * |TS Sequences from 45 samples
Chena River /170011

collected at 12 locations in 5
geographic areas revealed clear

Elodea - | evidence that Alaska has Elodea
canadensis Litia Gt Laks canadensis, E. nuttallii, and their
Aloxandor Lako Sand Lake
Elodea hvbrid
, canadensis ybrid.
- e Using additional molecular markers
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Flodea *  Danlals Lake S D
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v eT Usefulness

 Management strategies may differ
between species (i.e. fluridone rate
effectiveness)

 Tracking spread

e eDNA development
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Treatment #1: June 28, 2016

United States Deﬁartment of Agriculture
Forest Service

Elodea Herbicide Treatment

Environmental Assessment

Cordova Ranger District, Chugach National Forest, Alaska
June 10, 2016

http://www.fs.usda.gov/project/?project=48044






Lessons Learned

-+ Ponds too shallow, remote and vegetated to apply

herbicides from boat

e SonarOne application rate too low to use vortex
blower/applicator, hand spreaders only

 Applying the herbicides afoot added additional
disturbance to the treatment area

l‘ : i
FasTest Results:

Location 7/19/16 |8/08/16 |(8/31/16
Cannery West Control Pond (#1) <lug/L  <1lug/L

Cannery West Infested Pond (#2) 4 ug/L 1.7 ug/L

Cannery East Pond (#3) 53ug/L 2.3ug/L

Cannery Complex Slough North not tested <1

Cannery Complex Slough (#4) Middle [E3RT-7/RNES |

Cannery Complex Slough South not tested <1

e Could not maintain fluridone in slough (flow issue?)
® Ba rrier WorkS! 0 % 10 200 Meters | Cannery Pond Complex Elodea Treatmen




Chugach NF - 2016 Pond Treatments

R
East Pond Sep-16
Size (ac) 6 Treatment2 PPB Fl.oz./#
Mean depth (ft) 1.6 Sonar Genesis - -
Volume (ac-ft) 9.4 SonarOne 10.0 5.0
North Pond
Size (ac) 13 Treatment2 PPB Fl.oz./#
Mean depth (ft) 2.0 Sonar Genesis - -
Volume (ac-ft) 25.9 SonarOne 10.0 14.0
Slough
Size (ac) 2.6 Treatment2 PPB Fl.oz./#
Mean depth (ft) 5.5 Sonar Genesis - -
Volume (ac-ft) 14.3 SonarOne 15.0 11.5

SonarOne Total (#) 30.6




Results-

Sample Location
Slough Middle

Slough North

Cannery East Treatment
Cannery West Treatment
Cannery West Control

Slough South

Test
Sonar/Flundone (ug/L)

Sonar/Flundone (ug/L)

Sonar/Flundone (ug/L)

Sonar/Flundone (ug/L)

Sonar/Flundone (ug/L)

Sonar/Flundone (ug/L)

Method
FAST 10

FAST 10

FAST 10

FAST 10

FAST 10

FAST 10

Results
1.5

15

Sampling Date / Time
10/05/2016

10/05/2016

10/05/2016

10/05/2016

10/05/2016

10/05/2016
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