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ABSTRACT: » %
The cultural eutrophication of three Midwest urban reservoirs has resulted in impaired water quality. Nutrient loading to these reservoirs has resulted in the formatio
heterocyst-forming blue-green algae such as Anabaena, Aphanizomenon, and Cylindrospermopsis. However, while eutrophication models tend to utilize a single par:
reservoirs showed that N was equally important in determining phytoplankton productivity and more important in determining phytoplankton succession from di
concentrations (Total P, NO5, NH,*) taken from 1998 — 2000 for two southeastern Michigan reservoirs, Ford Lake and Bellville Lake, and weekly nutrient data
showed consistent annual trends of NO;~ + NH,* depletion and P abundance from mid- to late summer, suggesting that phytoplankton production became seasa

resource competition, which work to select specific nuisance
algae for exponential growth (e.g. Sterner, 1989 and Tilman et

were more strongly dependent on watershed inputs than was P, a trend not supported by Ford and Bellville Lake data sets. -
INTRODUCTION: STUDY OBJECTIVES:
Since Vollenweider first developed input-output models to » Evaluate the applicability of P-based models for predicting phytoplankton production in three
~ describe the relationship between phosphorus and » Develop a predictive algorithm to determine the timing of successional shifts to HC blue-green
eutrophication, empirical models have been employed as a » Utilize algorithm as the basis for building long-term management models to prevent occurrence of H
way to understand how a single parameter can work to affect '
ecological changes such as changes in phytoplankton biomass A Warm temperatures B Warm temperatures
| (eg Dillon and Rigler, 1974) However, understanding the +gLgigsjggirmcievc;'[s(glca:glrl?r?lir?ﬂon High incident solar radiation
change from a diverse phytoplankton community to a specific Deep Photic Zone " Desp protis zone
nuisance algal bloom, i.e. heterocyst-forming (HC) blue-green
algae capable of producing toxins and/or taste and odor © ® @ ® @ @ @ ®
causing compounds (e.g. MIB (2-methylisoborneol) and Growth of specific algae in lake
geosmin), requires a complex model which uses several @@ © ®
parameters founded in mechanistic theory. These mechanism- Siica Limiting Nitrogen Limiting
based parameters include physical conditions necessary for Growth of all algae in lake Srowth of all alose in lak
nuisance algal growth, nutrient or chemical dynamics which oy~ GivenPabundance, HC bive. rowmena; Sgee i e
promote nuisance algal growth, and biotic stresses, such as % s they are able to fix
% atmospheric N2.

A

al., 1982). Therefore, a mechanistic understanding of nuisance Dietoms Greens BlueGreens Diatorns Greens Blue-Greens
algal bloom formation could be used to predict phytoplankton ﬁi;ley“ diimaigg?gzgiﬁé;’iim o oo B o
. . iven ¥ an |
abundance and seasonal phytoplankton succession to nuisance competitors for N and P than Bloom formation of HC blue-green algae | o abundance, HC
- . greens and blue-greens. High rates of N assimilation blue-areen alaae
algae, specifically, HC blue-greens (Fig. 1). N7 effectively deplote N. g gae,

which can fix

<Xafalal
2anyisohormeol - Geosmin atmospheric N,
METHODS: H;C 8 CH, 2

. _ , % C C ¢ ¢ © @ ® anq diatoms,
> Nutrient data from three eutrophic Midwest, urban (%]5 @5 @5 @5 @5 Blooms can lead to a which are better
P D) shading effect, thereby, ® Nitrogen Limiting competitors than

H,C OH

reservoirs of similar morphology were analyzed for trends in Oy, &y, &y K limiting the growth other . green algae for
[Combined N] (NH3"N + NH4'N) and [TOtal P] HC blue-greens such as Anabaena are @) @) @) @) competing algae. % @)@) ;cz;cuengavr\llpi\r;i”Si

> Nutrient and phytoplankton data from 3 stations in Ford known taste and odor causing algae. ikely dominate.
Lake (1998-2000) and 3 stations in Eagle Creek Reservoir
(ECR) (2003) were pooled then analyzed for empirical =
relationships between nutrient concentrations and Figure 1: Mechanistic model based on resource competition for limiting nutrients, describing seasonal phytoplankton succession to HC blue-green algae and

h lankt th db hi hvll tod possible MIB and geosmin production. A diagrams a successional pattern in which green algae dominate during mid-summer; B shows a successional

phytoplankton growth as measured by [chlorophyll a] (For pattern in which green algae are never able to become a significant portion of the phytoplankton community because Si abundance allows for high rates of

counts (ECR). (See maps.) N assimilation by diatoms which leads to N-limited phytoplankton growth, a condition in which HC blue-greens are ideally suited to thrive.
data were then -
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Figure 2: Mean monthly N, P, and N:P for Ford Lake, Belleville Lake, and ’ gl ' ' A '  water column. | | . ' | L e
ECR. 2003 ECR N:P are in timescale (F). Stream discharge for Huron River § E( ‘ ‘ ‘ o . . ‘ . ‘ ‘ ‘ 005 agle Crock Recorvor NP ve [Phvtomankton
upstream of its inflow to Ford Lake and for Big Eagle Creek upstream of its § . ‘ | |
inflow to ECR. Dashed lines corresponding to nutrient concentrations
represent £2 St.Dev. Horizontal red lines represent molar sestonic 22N:1P,

Healy and Hendzel (1980) threshold for N-limited phytoplankton growth (E
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Figure 4: Empirical relationships between nutrients and phytoplankton biomass
(Ford Lake - [chl a] and ECR — phytoplankton counts). Ford Lake (left) and ECR

(right).
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Figure 3: 2003 ECR phytoplankton populations and community structure
from May 29 — October 1, 2003.



