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What is didymo?

ÅDidymosphenia geminata

ïΨǊƻŎƪ ǎƴƻǘΩ

ÅSingle celled diatom algae

ÅExternal cell wall composed of silica

ÅCan produce stalks for attachment to substrate 
(the nuisance part)

Kilroy, 2013



Ecology
ÅDoes not do well in eutrophic conditions  
ïόά5ƛŘȅƳƻ ǇŀǊŀŘƻȄέύ

ïDidymo coverage negatively correlated with dissolved P

Åstalk length increased 250% after 2 weeks of nutrient deprivation!

Green algae bloom in eutrophic conditions Didymo response to eutrophic conditions

Culliset al. 2012; 
Sundareshwaret al. 2011; 
Kilroy and Bothwell, 2012
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Didymo ςHabitat Preferences

ïFlow regulated areas (tailwaters)
ÅPrevents scouring

ïLarge, rocky substrate

ïTemperature range: 32-73°F
ÅHighest didymo biomass where temp is below 64°F (18°C)

ïAbundant ambient light

ïpH values above neutral

ïLow dissolved Phosphorus concentrations
Åoligotrophic

Rostet al 2011; James et al 2013; Kirkwood et al 2009; Kirkwood et al 2007



World-wide distribution of records for D. geminata.  Recent nuisance blooms in orange.
source Whitton et al., 2009

Current distribution
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Current distribution



Current distribution
Å Large nuisance blooms uncommon in native range historically

ï has recently been expanding range and bloom intensity within native range

Å Previously, didymo was believed to be introduced largely because it kept 
showing up in high recreation areas (e.g. trout streams, tailwaters, etc..)

Å Paradigm shifting research suggest didymo is more historically widespread
than originally thought, just becoming a nuisance due to changing 
environmental conditions

ïwƻƭŜ ƻŦ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ŀƴŘ άoligotrophicationέ

ï Could be acting invasively in native range 

Å Not clear if didymo is native or introduced in 

mid-Atlantic

Didymo on sondetube at W. Br Pine Ck

Laveryet al., 2014; Bothwellet al., 2014; Taylor and Bothwell, 2014



DidymoImpacts
Å Impacts to base trophic levels/benthic habitat/periphyton 

nutritional content
ï Displacement of native algae/ increase pollution tolerance

= Effects on nutrient cycling and ecosystem function
-implications for higher trophic levels (e.g. macros, fish)

Å Impacts to macroinvertebrates
ï Macro diversity ; Scrapers, etc. living on course substrates ; EPT

taxa
ï Chironomidsand Oligochaets(pollution tolerant)

= Reduced assemblage diversity; taxonomic and functional homogenization

Å Impacts to fish
ï Potential for didymoto smother trout redds, decreasing 

recruitment
ï Significant declines (50%) of brown trout population in S.D.

Å loss of EPTprey; impacts on the spawning success of brown trout
ÅReduced viability of eggs in redds

Reid and Torres 2014; Larson 2007; Richardson et. al, 2013; Ladreraet al. 2014; Kilroy et al. 2009; Bickel and 
Closs2008; James and Chipps2010

Upper Delaware R - DRBC

Wild Brook Trout ςNinemileRun

Burrowing mayfly (Ephemera)

courtesy Andy Leakey



Didymo impacts

ÅRecreation:



Where is didymo in the mid-Atlantic?



Å compiled 2451 records
ï 397 positive

ï 14 watersheds 





Delaware River
- 1st obs2007. 
- Blooms restricted to upper                                                                
portion.
- Large bloom event in 2012               
throughout >100 mile reach

East Branch DyberryCreek
- 1 obsMay 2012
- 1 location

Youghiogheny River 
- 1st obsMay 2012
- 2012 survey 49 mile reach

Trout Run
- 1st obsApril 2015 (eDNA)
- not present on substrate

Pine Creek
- 1st obsJune 2013
- will be discussed in depth



Savage River
- 1st obs2009

Gunpowder Falls
- 1st obsJan 2008
- 16 mile reach below 
Prettyboy

N. Br. Potomac
- 1st obs2011

Big Hunting Creek
- 1st obswinter 2012
- not detected in 2014 
(eDNA& visual surveys)



What is controlling distribution?

ÅBothwellet al. (2014):
άOnce the suite of physical (higher light, low turbidity, stable substratum and flow) and 
chemical (specific pH range, minimum Ca and Si, maximum Na and Cl) prerequisites 
are met, we have shown that it is the concentration of soluble available P [SRP] that 
explains the timing and spatial distribution of blooms where D. geminatacells are 
ǇǊŜǎŜƴǘΦέ 

Didymo on substrate of West Branch Pine Creek, June 2014



Å compiled 35,607 SRPrecords
ï 2,576 in NY

ï 12,017 in PA

ï 21,014 in MD

Å >1 obsin 358/725 HUC10     
watersheds (49%)

Å SRP<10 µg/l (didymo)

Å SRP<5 in  PA non-tailwaters




