. Physicochemical controls on
?sunable habitat and distributior

: '\*Dldymo§‘phen|a gé‘fnma@ﬁle —t
o Fﬁl"d-Atlantlca-regl%ﬁ’ —




Outline
. .
A What is didymo? @& ®

A Current distribution in
mid-Atlantic

A Physicochemical controls !

A The Pine Creek experience

. § " Didymo cell from West Branch Pine Creek,
I Temporal/spatial dynamics Noyiaa

A Future Research

Susquehanna River Basin Commission Www.sbenet



What Is didymo?

D. geminata cells at the surface of the mat

A Didymosphenia geminata
i WNR O] ayz2idQ

A Single celled diatom algae

A External cell wall composed of silica

A Can produce stalks for attachment to substrate
(the nuisance palt

WWW.STbC.net



Ecology

A Does not do well in eutrophic conditions
i 6A5AR@Y2 LI} N} R2E¢£00

BT

SN

Green algae bloom in eutrophic conditions Didymo response to eutrophic conditions

I Didymo coverage negatively correlated with dissolved P
A stalk length increased 250% after 2 weeks of nutrient deprivation!

Culliset al. 2012;
Sundareshwaet al. 2011;
Kilroy andBothwell 2012

www.srbc.net
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Didymog Habitat Preferences

B -
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I Flow regulated areadg(ilwaters) %/ﬁ
APrevents scouring s

Yo

I Large, rocky substrate

e '/

I Temperature range: 3Z3°F

AHighest didymo biomass where temp is belovileg8C)

I Abundant ambientight
I pHvaluesaboveneutral

I Low dissolved Phosphorus concentrations
Aoligotrophic

Rostet al 2011; James et al 2013; Kirkwood et al 2009; Kirkwood et al 2007
1
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Current distribution

Upper
Delaware R {
Gunpowder
Falls, MD
. New
. . Zealand
e Recent record -
Patagonia % Mo haeals

o Fossil

World-wide distribution of records for D. geminata. Recenisance blooms inrange.
sourceWhitton et al., 2009




points in the northeast United
i States.

Current distribution

TS,

Modified from map created by Karl
Hermann, Sarah Spaulding, and Tera
Keller. Data sources include USGS
National Water Quality Assessment
(NAWQA), EPA Evironmental
Montoring and Assessment (EMAP),
and samples from other studies.
Modifications are limited to data




Current distribution

A Largenuisance bloomsncommon in native rangeistorically
I has recently been expanding range and bloom intensity within native range

A Previously, didymo was believed to imroducedlargely because it kept
showing up in high recreation areas (e.g. trout streatabyaters etc..)

A Paradigm shifting researcuggestidymo ismore historically widespread
than originally thought, just becoming a nuisance due to changing
environmental conditions

i w2t$§ 2F Of A YoigbtfophiDetidrey 3 & PAURREoFbe 2 BrPne
I Could be acting invasively in native range ‘ % i

A Not clear if didymo is native or introduced [l .
mid-Atlantic

Laveryet al., 2014Bothwellet al., 2014; Taylor anBothwell 2014




D i dym O I m p aCtS Upper Delaware RDRBC
A Impacts to base trophic levels/benthic habitat/periphyton a5

nutritional content
I Displacement of native algae/ increase pollution tolerance

= Effects on nutrient cycling and ecosystem function

-implications for higher trophic levels (e.g. macros, fish)

A Impacts tomacroinvertebrates

@ i Macrodiversity; Scrapersetc. living on course substrateEPT
taxa

ﬁ I Chironomidsand Oligochaetgpollution tolerant)

= Reduced assemblage diversitgxonomicand functionalhomogenization

A Impacts to fish

I Potentialfor didymoto smother troutredds decreasing
recruitment
I Significandeclines (50%) of brown trout population in S.D

A loss ofEPTprey; impactson the spawning success of brown trout
A Reduced viability of eggs iadds

Reid and Torres 2014; Lars2007; Richardson et. al, 2013dreraet al. 2014; Kilroy et a009;Bickel and
Clos2008; James an@hipps2010

courtesyAndy Leakey '« =

Susquehanna River Basin. Commission Www.srbc.net
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Didymo impacts

A Recreation:




Where is didymo in the m#tlantic?

Susquehanna River Basin Commission Www.sbenet



A compiled 2451 records

i 397 positive

I 14 watersheds
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What is controlling distribution?

A Bothwellet al. (2013:

oOonce the suite of physical (higher light, low turbidity, stable substratum and flow) anc
chemical (specific pH range, minimum Ca and Si, maximum Na and CI) prerequisites
are met, we have shown that it is the concentratiorsofuble available PSRPthat

explains the timing and spatial distribution of blooms whBregeminatecells are
LINB & Sy (i d¢

Didymo on substrate of West Branch Pine Creek, June 2014




A compiled 35,60 SRRecords

A >1o0bsin 358/725 HUC10
watersheds (49%)

A SRR10 pg/l (didymo)

A SRI5 in PA nosailwaters

2,576 in NY
12,017 in PA
21,014 in MD

MEAN SOLUBLE REACTIVE
PHOSPHORUS CONCENTRATION
BY HUC-10 WATERSHED
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