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I. Current Status and Distribution

Didymosphenia geminata
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Figure 1: U.S Distribution Map?
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Figure 2: WI Distribution Map?

Abundance/Range
Widespread: Cold, oligotrophic waters®* Undocumented
Locally Abundant: Undocumented Lake Superior
Sparse: Undocumented Undocumented
Range Expansion
Date Introduced: Undocumented Undocumented

Rate of Spread:

Spread from 1 to 12 streams in 1.5 years®;
Excessive blooms at several sites”

Expanding range includes
higher nutrient systems”

Density

Risk of Monoculture:

Facilitated By:

High; can completely cover substrate in a layer
20 cm thick®

Good sunlight exposure®; substrate of hard
intrusive or volcanic rock®

Undocumented

Undocumented

b. Habitat Nuisance blooms known only in streams and rivers, often formerly of pristine
condition”; rarely found in lakes'®
Tolerance Chart of tolerances: Increasingly dark color indicates increasingly optimal

range
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Preferences Traditionally restricted to clear, oligotrophic waters, now grows in more
nutrient-rich streams and rivers; prefers low- and stable-flow shallow
systems™?; stable substrate and high light conditions®
c. Regulation

Noxious/Regulated:

Not regulated

Minnesota Regulations:

Not regulated

Michigan Regulations:

Not regulated

Washington Regulations:

Secondary Species of Concern

I1. Establishment Potential and Life History Traits

a. Life History

Unicellular benthic freshwater diatom*®

Fecundity

High; generation times reported to be less than 30 hours®

Reproduction
Importance of Spores:
Vegetative:

Mainly asexual; possibly sexual to restore cell size (undocumented)”
Not applicable
Cell division

Hybridization

Undocumented; three ‘morphotypes’ have been described”

Overwintering

Winter Tolerance: High
Phenology: Undocumented
b. Establishment
Climate
Weather: Influenced annually by weather and rainfall patterns®

Wisconsin-Adapted:
Climate Change:

Likely
Warmer winters may favor growth and range expansion”
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Taxonomic Similarity

Wisconsin Natives: Unknown

Other US Exaotics: Unknown
Competition

Natural Predators: Undocumented

Natural Pathogens:

Competitive Strategy:

Known Interactions:

D. geminata stalks are resistant to degradation by bacteria and fungi’
Short generational time; rapid stalk production®

Dense mats exclude the growth of other diatoms"”; smothers streambeds
which adversely affects fish, plant, and invertebrate species®

Reproduction
Rate of Spread:
Adaptive Strategies:

Potentially very high (given high water flow after successful establishment)®
Prolific stalk production leads to very high proportional biovolume®;
increasing nuisance reports may be due to a genetic variant®; cells can remain
viable for up to 40 days under optimal conditions®

Timeframe Benthic growths can extend beyond 1 km and persist for several months’
c. Dispersal
Intentional: Unlikely

Unintentional:
Propagule Pressure:

Recreational equipment, boats, waders, footwear, wind, water, animals®

b

High; one single cell is capable of generating a new population®®
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Figure 3: Courtesy of MAF Biosecurity New Zealand’

Figure 4: S.A. Spaulding and E. Elwell, USGS*

111. Damage Potential

a. Ecosystem Impacts

Composition

"Desirable" invertebrate species are lower in sites affected with D. geminata®,
resulting in impacts to predatory fish and several endangered and threatened
bird species®; anecdotal reports of salmonid parr reduction due to abrasion of
gills®; can eliminate macrophytes and moss™*

Structure

Massive blooms cover rocks, plants, and other materials’; reduces number of
suitable habitats for fish, plant, invertebrate, and algal species™*

Function

Potentially causes significant diurnal dissolved oxygen fluctuations®; may
impact ecosystem metabolism and nutrient cycling’

Allelopathic Effects Undocumented
Keystone Species Undocumented
Ecosystem Engineer Yes; dense cover displaces macrophytes®
Sustainability Undocumented

Biodiversity

Affects invertebrate diversity*®
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Biotic Effects

Impacts native species at multiple trophic levels

Abiotic Effects

Dissolved oxygen fluctuations

Benefits May increase invertebrate diversity”
b. Socio-Economic Effects
Benefits Undocumented

Caveats Not applicable

Impacts of Restriction

Increase in monitoring, education, and research costs

Negatives

Unsightly appearance when blooming®; negative effects on tourism and
recreation’; irritates swimmers due to its siliceous nature®®; blocks water
filters, hydro-power canals' and pipelines®; extreme risk perceived to social,
environmental and economic values®

Expectations

More negative impacts can be expected in high silica, cold oligotrophic, sunny
systems™®

Cost of Impacts

Decreased recreational and aesthetic value; decline in ecological integrity;
increased research expenses

“Eradication” Cost

Undocumented

1VV. Control and Prevention

a. Detection

Crypsis:

Benefits of Early Response:

Medium (Cymbella spp., Gomphoneis spp., and Gomphonema spp.)*
Undocumented; eradication is likely not possible

b. Control

Management Goal 1
Tool:
Caveat:
Cost:
Efficacy, Time Frame:

Nuisance relief

Biocide (chelated copper) coupled with spread reduction*
Chelated copper not tested on D. geminata outside New Zealand
Massive public education effort necessary*

Many years required for behavioral shift
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