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Elodea sp. is Alaska’s first documented non-native invasive aquatic plant. Since first observed in
1982 in Eyak Lake near Cordova, the plant has been found in 17 waterbodies across the state,
including the Kenai Peninsula, in and near Anchorage, and in Fairbanks. Areas containing substantial
infestations have potential for the establishment of monotypic stands that may influence plant
diversity and alter freshwater habitat. We discuss multidisciplinary research efforts made by the
Chugach National Forest ecology and fisheries programs, the Pacific Northwest Research Station and
other affiliated organizations during the 2015 growing season to assess the role of Elodea sp. in
aquatic systems on the delta. Although our data are preliminary and not yet analyzed, our goal is to
answer critical questions regarding distribution and ecosystem responses to changes in plant
community structure and habitat. We measured various aspects of the aquatic ecosystem in a
sample of ponds and lakes known to contain Elodea sp. on the Copper River Delta. The quantitative
and qualitative assessments included aquatic plant community structure, change in abundance of
Elodea sp. over the growing season, extent and distribution across the delta, fish habitat use,
macroinvertebrate assemblages, and water chemistry. The Chugach National Forest ecology
program continues to document the extent and distribution of the infestation on the Copper River
Delta via presence/absence surveys. The aquatic plant community data will soon be analyzed using
multivariate statistics with an eye towards management-relevant interpretations. We also discuss
sampling efforts in subsequent growing seasons to better describe effects of management actions
across a dynamic landscape.
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Vegetation Community Types of Bering Lake pre-Elodea introduction (1993)

Table 1. Vegetation community types with number of plots by type and by type verses distance from shore, and average,
minimum and maximum depth. Data collected on 7-9 August 1993.

n at x-m Distance from Shore

Community Type n 5-m 30-m >30-m  Mean Depth (Min., Max.)(ft.)
Potamogeton perfoliatus richardsonii
(canopy cover < 50%) 41 4 4 33 2.38 (0.01, 3.84)
(canopy cover > 50%) 7 2 3 2 1.21 (0.29, 2.45)
Potamogeton filiformis - Potamogeton perfoliatus 4 2 2 0.56 (0.21, 0.8)
richardsonii
Potamogeton filiformis 9 4 4 1 0.48 (0.04, 1.38)
Callitriche hermphroditica 4 1 1 0.51 (0.22, 1.09)
Ranunculus tricophyllus 6 1 5 1.75 (1.26, 2.52)
Subularia aquatica 2 2 0.99 (0.84,1.14)
Sparganium angustifolium 1 1 0.7 (0.7,0.7)
Hippuris vulgaris 2 1 1 0.52 (0.48, 0.56)
Unvegetated 16 9 5 2 0.36 (0.01, 1.16)

14 species recorded



Glacial Outburst Flooding in July-August 2015
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Why study the ecological
role of Elodea?

Research guides action through informed decision making.

e Establish baseline current conditions of the aquatic plant
community.

 Quantify changes in native plant community to evaluate
effects of management actions on non-target species.

 Answer questions regarding distribution and ecosystem
responses to changes in plant community structure and
habitat.



2015 Sampling Objectives

/ODistribution on
Copper River Delta

e Change in
abundance

throughout
growing season

e Changes in native

aquatic plant

community
structure

\.

/

¢ Impacts to fish food source

e Composition of functional feeding

Plant
Communities Fish Habitat

Y

Water
Chemistry

Macro-
invertebrate

Composition

groups that aid in decomposition

of organic matter

\.

~
® General habitat
use

o Relative
abundance of
fish

Y,

® Changes in dissolved
oxygen levels

o Limiting factors of Elodea

growth

j




Elodea Study Sites on the Copper Rwer Delta
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30 Aquatic Taxa Recorded

Callitriche hermaphroditica Potamogeton filiformis

Callitriche heterophylla ssp. bolanderi Potamogeton foliosus
Callitriche palustris Potamogeton friesii
Chara sp. Potamogeton natans

Eleocharis sp. Potamogeton pusillus ssp. tenuissimus

Elodea sp. Potamogeton praelongus

Equisetum fluviatile Potamogeton richardsonii

Hippuris vulgaris Potamogeton robbinsii

Isoetes sp. Potentilla palustris

Isoetes tenella Ranunculus trichophyllus

Limosella aquatica Sparganium angustifolium

Lysimachia thyrisiflora Subtlaniaguatica

Menyanthes trifoliata Typha latifolia

Myriophyllum sibericum Utricularia macrorhiza

Nuphar lutea ssp. polysepala Utricularia intermedia




Vegetation Sampling -
Methods

Simple Presence/Absence Surveys in

ponds and sloughs across Delta

e Point-Intercept Method for infested
ponds

€

lakes

€

1 m? PVC plot frame placed at random
stratified points generated by ArcGIS
throughout area where % cover value
assigned to each species identified.

Double headed rake thrown from a boat
at regularly spaced grid points generated
by ArcGIS with retrieved vegetation
evaluated on a “fullness” scale to yield
relative abundance.

Line-Intercept Method for large infested

Transect tape 100m long extended
perpendicular from shoreline with 1
meter? PVC plot frame placed every 10m
and % cover value assigned to each species
identified.



Point Intercept Surveys at Ponds

Eyak Ponds (Old Cannery site)

Clear Martin Ponds

Wrong way and
Wooded Ponds
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Random Start
Transects:

e Martin Lake

e McKinley

e Eyak

Photo by Will Saunders, University of Oregon




Initial Aquatic Vegetation Observations

Data has not yet been
/'\ analyzed

Photo by Hayla Beck, Un?'versity of Oregon

Abundance (Biomass) of Elodea
increased throughout the growing
season, especially in Martin Lake.

Distribution of infested patches vary
greatly among sampled ponds and
lakes.

Diversity of native aquatic species
exists even within Elodea patches of
greater density, though relative
abundance (cover) shifted
throughout growing season.
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Change in Elodea abundance in Eyak Lake transects
over 2015 growing season
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Graph represents change in abundance as well as the ratio of Elodea to native
aquatic vegetation within all 10 x 1m? plots along each 100m transect.




Fish, Invertebrate and
Water Chemistry Sampling




Initial Observations
Fish

No signs of vegetation growth-
either native or invasive- on
spawning beds.

Recognize the importance of
aquatic vegetation as habitat for
juvenile fish.

Invertebrates and water chemistry

Over 600 samples collected from 9
different water bodies.

Water samples collected for analysis
at University of Notre Dame.




Catch Per Unit Effort of Wooded and Wrong
Way Ponds
2
s 1.8
2 1.6
= 1.4
e 1.2
= 1
= 0.8
k. 0.6
= 0.4
< 0.2
0 June July August September
= Wooded 1.02 0.267 0.133 1.233
m Wrong Way 1.04 1.73 1.267 1.6

* Catch Per Unit Effort (CPUE) was only determined for coho salmon.
Three-Spined Sticklebacks were counted but not measured in this study.

Wrong Way

106 237
159 46
258 404

247 94



What's next...

e Analyze and interpret the data from 2015.

* Repeat vegetation transects and point intercepts at one month
intervals starting in May.

e Visit Bering Lake plots.

 Determine contribution of Elodea biomass to system and its effects on
dissolved oxygen (O, sensors out for 12 months).

e Continue to monitor presence/absence in dusky nest island ponds

 Determine limiting factors for Elodea on the delta (turbidity, depth,
salinity, substrate, chemistry) and use to determine waterbody
vulnerability.

e Execute new sampling design for assessing fish composition within
infested waterbodies, expand sites to include sockeye salmon habitat.

e Potential development of eDNA markers for easier detection.

e Fluridone treatment trial in a small pond to document effects on native
plants and gage the rate of recovery and reestablishment of native
plant communities.
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