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_Zooplankton:;

e Energetic link between
autechthonous & allechthonous
Inputs and higher trophic levels.

e Diverse group with well-defined
taxonomy.

e Rapid response and sensitive to
water quality (e.g., nutrients,
metals, dissolved O,).

e Widely used Iin lake and
estuarine monitoring studies.
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£ Plankton-Geochemical Indicatonsys

ShEneeaarichiaesV atier:

Living and non-living particles of
terrestrial and aguatic origin.

Chemical composition offers a
wealth of information about
sources and within-river

‘ . Processes.
tlhor 1;3,\]9.20,21 e Isotopes (°C, ¥C, *°N)
VAT MR 75T ]  Stoichiometry (nutrient, protein, lipid
| liEE WEIE, content)

" < Biomarkers (fatty acids)

Retention time (min
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idicator Sample Analyses Data to EPA

2004-2005 Yes
completed
GE 2004 completed; No
_ = 2005 in progress
— *'Z-ooplankton : 2004-2005 Yes
:1:‘*' Upper MS River completed
~~_ Zooplankton - 2004-2005 Yes
MO River completed
Zooplankton - 2005 completed, No

OH River 2004 In progress
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ver Variation:
- r\r_, etrics sensitive to hydrogeomorphic
_:_-h ierences among the three rivers ?

) at|al and Temporal Variation:
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-' _ﬂ__ .;EJ* Are metrics sensitive to localized and seasonal

= _’__ “differences In river condition ?
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-~ 3. Cross-system comparisons:

=
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> Do river metrics differ from those for other
aguatic habitats ?



Variation: CHlLa

CHLa (ug/L)

Missouri River

CHLa (ug/L)

CHLa concentrations in
the Mississippli,
Missouri and Ohio
Rivers during 2004
EMAP sampling.
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S Data for 2004
{ofe (m* : 2.07 5.39 3.40 EMAP sites.

PARY (umol 200 490 273
: zﬁm ns/mz)

= — Velocity 0.62 1.16  0.68
_,:.J:.:- (m/S)

PAR (dose/m) 396 558 1013
CHLa (ug/L) 8.7 20.1 34.9

DE[L é‘ NG, L

.

*Light attenuation coefficient (Kd) inferred from measured turbidity.
#Average water column irradiance calculated from Kd and x-sec depth.
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Vervaration: metric SENSIVIL e s
aspnal and lengittdinaliinfilences.

Example:
space-time
structure of
EMAP 2004
MO River
data.

Distance (River km)
|_\
al
o
o

7112 7/22 8/1 8/11 821 8/31 9/10 9/20 9/30 10/10
Sampling Date (2004)
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7/12 7/22 81 8/11 8/21 8/31 9/10 9/20 9/30 10/10

Metric
SERSIUVE O
seasonal
effects.

Metric
sensitive to
longitudinal
effects.
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7/12 7/22 8/1 8/11 8/21 8/31 9/10 9/20 9/30 10/10
Sampling Date (2004)

‘Low’ = <500 ind/L; ‘Mid" = 500-1000 ind/L; ‘High’ = >1000 ind/L.




a=nver variation 1ni zooplankion
CoOmmURILY. Structirer™

Stress: 0.12

MO River

Channelized 2004 and
river zone 2005
data.

NMDS ordination; Global R=0.70; P=0.001



SIOSSESYStem comparisons: River Meuies
VSRROINEN aguatic Systems.

Example:
seston
metrics
used In

+ ELA lake

o UNDERC studies.
o PA

POC (mg/L)



CHLa (ug/L)

CHLa (ug/L)
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Comparison
off EMAP River
data vs. North

temperate
lakes.

Lake data contributors:
J. Elser (ELA),

M. Pace (NDERC)

& R. Moeller (PA).




PON (mg/L)

r2 =0.32
p < 0.0001

Autotrophy (CHLa) Is
assoclated with enriched N
and altered C isotope
composition of riverine
particulate matter (EMAP 2004
data pooled for all rivers).
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BEike— River Comparnsons: Zooplankicn

1 UMR EMAP 2004 + 2005
[ Lake Erie Wester Basin 1999 - 2002*

}
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Number per Liter
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20 -

) il ﬁﬂ — |

Cladocerans Cyclopoid Calanoid Nauplii

*Lake Erie data from Johnson et al. (2003) Great Lakes Fishery Commission Report.



Higraiiarindice

Whichi metrics
provide the most
useful information
for monitoring and
assessment
purposes ?
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shiEmicalNeatures.

Indicator

Metric

Water quality

Geomarkers

Physical habitat

dissolved oxygen
conductivity

PH

turbidity

alkalinity

temperature

metals: As, Ph, Se, Cu, Al, Fe, Mi, An
ammania

total phosphorus
total nitrogen

dissolved nitrogen

total organic carbon
anions: 504, Cl

silica

site depth

secchi depth

& organic matter and M
stable isotcpes of C and N
channel width

large woody debris

channel form (single, braided, anastomosing)
channel constraint
water residence time*
shoreline development
dominant land use
substrate type

Chlarophyll Chlorophyll-a concentration
Phytoplanktan species richness

abundance
Periphyton species richness

abundance

Aguatic vegetation

relative density of dominant species

Fizh assamblage

spacias richness

abundance
Zooplankton Species richness
abundance
Geographic distance from nearest upstream reservoir

Floodplain connections®
Zone
Reach




Semple: relating zooplankio
UBH2nascape Ies:

e

rhyeli DIOgIC data used to delmeate fver
SEQ IMents representing 5-d* transit
‘] e above each EMAP sampling
ﬁcatlon on the UpMS River.

' : | GIS analyses to estimate floodplain
plaln area In each segment.

*Transit-time reflects growth rates of common zooplankton.
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HEpeplain influences on zooplankiGnNMELHCS:

Upper MS River EMAP data
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2.0e+7  4.0e+7  6.0e+7  8.0e+7  1.0e+8  1.2e+8
Acres of Shallow Floodplain Habitat - 5 Days Upriver
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Ageing
Water | Sest_on
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| Sediment AIIochth_onous FoS
Loads fraction ==
C:N:P
Autochthonous
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Management
Food Web
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Structure
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