Top-Down and Bottom-Up:
Investigating Perturbations to Lake
Ecosystems by Testing the Waters




Field-Based Introductory Water Cycle
Course

Institution: Small (~2,050 students), co-ed liberal arts institution
Course Information:
* No pre-requisites
* Meets 3x/wk for 55 min lectures and 1x/wk for 3 hr lab
* Enrollment:
— ~40 students (20 per lab; 2 labs)
— First years and sophomores only
— Required for Geoscience major
— Elective for Environmental Studies and Public Policy majors
— Elective for lab science graduation requirement

* Course to attract potential Geoscience majors and meet graduation
requirements



Field-Based Introductory Water Cycle
Course

BDAA: A 74 CIE
'/(-.‘b m\ ) :l - V-\l & f \{\ Ir—"\ ~ g
\L --n ‘ns.gbl}_ \.’“."\."_\ '( ) \ f/ <1 Acvecton \1( ( o K r/\ P
SO Yy Y SN EUED el
* 1 / ondensation <
Sublimation

‘ “ l | ; /'_—'\/"‘\/"4-.,_.V A ( N ~
W }f“‘L"mH (Lcin/dmséuml) Advection - ( )( —D k_/'\_ \L‘_/:;/

Evaporation

http://www.naugawatshed.org/What%20is%20a%20watershed.htm



Seneca Lake, NY: Our Natural Laboratory
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R/V William Scandling

Captain John Nichols Mate John Abbott




Top-Down and Bottom-Up
Perturbations

Are zebra and quagga mussels beneficial
to Seneca Lake?

Zebra Mussel Quagga Mussel

Image from: www.usgs.gov



Top-Down Perturbations




Top-Down Perturbations
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Zebra and Quagga Mussel Sightings Distribution
Dreissena polymorpha and D. rostriformis bugensis
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Bottom-Up Perturbations




Top-Down and Bottom-Up
Perturbations

Field Work

Week 1: Tributary stream chemistry

Weeks 2, 3: Seneca Lake- chemistry & invasives|
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Top-Down and Bottom-Up

Perturbations
Wilson Creek, a small tributary of Seneca Lake
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J. Halfman, unpublished data
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Top-Down and Bottom-Up
Perturbations
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Top-Down and Bottom-Up
Perturbations

Ponar Dredge Sampling



Top-Down and Bottom-Up
Perturbations

Dreissena polymorpha Dreissena bugensis
(Actual size is 15 mm) (Actual size is 20 mm)
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Sits flat on ventral side Topples over; will not sit flat on ventral side
Triangular in shape Rounder in shape
Color patterns vary Usually have dark concentric rings on shell

Paler in color near the hinge

Photo by Myriah Richerson

http://nas.er.usgs.gov/queries/FactSheet.aspx?species|D=5



Top-Down and Bottom-Up
Perturbations

Live Mussel Count (Individualsim?)
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Summer 2007

Data: Dr. Bin Zhu, Finger Lakes Institute, Hobart & William Smith Colleges



Top-Down and Bottom-Up
Perturbations

1. Estimate how many mussels are in Seneca Lake.

2. How much water can these mussels filter feed in
one day if they each can filter ~1L?

3. How long would it take these mussels to
completely filter all the water in Seneca Lake?
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Secchi Disk

http://earthobservatory.nasa.gov



Secchi Disc Depth (m)

Top-Down and Bottom-Up
Perturbations
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Top-Down and Bottom-Up
Perturbations
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Top-Down and Bottom-Up
Perturbations
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Top-Down and Bottom-Up
Perturbations
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Top-Down and Bottom-Up
Perturbations

Dissolved nutrients
from runoff into lake

Plankton use nutrients for
photosynthesis

Zebras
& Quaggas
filter feed
plankton

Fish & other organisms eat
plankton

Concept
Map

Dead organics on lake
bottom decay and release

nutrients into lake



Top-Down and Bottom-Up
Perturbations

Are zebra and quagga mussels beneficial
to Seneca Lake?

Zebra Mussel Quagga Mussel

Image from: www.usgs.gov



