Water-Quality Monitoring in Response to
Young-of-Year Smallmouth Bass Mortality
2008 - 2010

Pennsylvania Fish and Pennsylvania Department of
Boat Commission Environmental Protection

a USGS

science for a changing world
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Problem

Large-scale smallmouth bass mortality
Primarily Young-of-year (YOY) fish
Primarily Susquehanna River Basin

Late June/July
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Photo by PFBC, 2008


Presenter
Presentation Notes
1. Note here that the disease was identified through annual YOY surveys conducted in July of each year by PFBC
2. Note that PFBC and PADEP have now (2010) found disease in smaller tributaries. Until this summer, it was not know that the disease occurred in tributaries other than the WB Susq. And the Juniata.

Differences with Shenandoah and Potomac
YOY smb only not documented in high incidence in adult fish or other species
Late summer event rather than spring
Not limited to temp range of 12-20C




Annual YOY Smallmouth Bass Surveys

d
1
o

- "
EV

Pathogens Include: REREaSS ARRER Ao o
- bacteria species E—
- trematode parasites in
epidermis and skeletal muscle
(Vicki Blazer, written commun. 2009).
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Susquehanna River at Harrisburg
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Working Hypothesis - 2008

e Dissolved-oxygen concentrations and
water temperatures of Susquehanna River
are at times stressful to YOY smallmouth
bass.

— Stress may predispose YQOY to infection by

bacteria and parasites (burborow and others, 1998;
Ripley and others, 2008)

— Stressful DO defined as <5.0 mg/L


Presenter
Presentation Notes
For the purpose of this presentation stressful DO  =<5.0 mg/L (EPA criteria  for WWF). Bullet 2 not tested directly as part of this study. Note that PFBC docutmented DO concentrationsin the 4.0 mg/L range near Sunbury in 2007. These data used for hypothesis development. 

Note other hypothesis hereby others here


Atrazine or other contaminant as a cause of the problem or stressor to the fish. 

Low DO (3mg/L) observed by PFBC in 2007


Monitoring Objectives

e Characterize summertime dissolved-
oxygen and temp.

—YOY SMB microhabitat
— Main-channel locations

« Compare Susquehanna River with
reference streams



ater-Quality Sonde



Presenter
Presentation Notes
This instrument is called a sonde and is capable of measureing do, ph, sc, wt and other parameters. The focus of this presentation is dissolved oxygen and water temperatore. 


Sonde Servicing

Cleaning

Calibration


Presenter
Presentation Notes
Sondes at Newport and Harrisburg gages serviced every two weeks. Sondes at Clemson Island and Howe Twp service weekly (boat need to get to Clemson).



Dalily Dissolved Oxygen Fluctuations
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Presenter
Presentation Notes
Continuous DO Data collection essential to tell the whole story. Point measurements in time are inadequate to characterize rapidly changing concentrations.


Continuous Monitoring Stations
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Presenter
Presentation Notes
water quality meters monitoring DO, T, SC, Ph at 7 stations in the Susq. One Station near Trenton, NJ and one station near Pittsburgh used for comparison. 


Microhabitat/Main Channel Comparison

Susg. River
Clemson Island

SELINSGROVE

Juniata

HARRISBUR

A Sampling Site without Streamflow gage A Sampling Site with Streamflow gage


Presenter
Presentation Notes
Paired microhabitat/main channel comparison made at Clemson Island (Susq.) and Howe Twp. Park (Juniata). 


Daily Minimum Dissolved Oxygen, mg/L

Dissolved Oxygen

Susquehanna River at Clemson Island
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Presenter
Presentation Notes
In 2009, median daily minimum DO was about 1.5 mg/L greater in MH and MC settings than in 2008. 


Daily Minimum Dissolved Oxygen, mg/L

=
[EEY

[EEN
o

(Vo)

Dissolved Oxygen

- Main Channel: Susquehanna R. at Harrisburg
Main Channel :Delaware R. at Trenton
\ A
\ A‘vi\\
X1/
2008 \ -
EPA Water Quality
Criterion
. for Early Life Stages
-WWF
IIIIIII|IIIIIIIIIII|III

May June July



Summary of Dissolved
Oxygen Findings

* Dissolved oxygen in microhabitat:
Lower than in the main channel
Daily minima below 5.0 mg/L at times

« Dalily min. dissolved oxygen In Susquehanna
River at Harrisburg:

1.1to 2.2 mg/L lower than the Delaware River at
Trenton

0.4to 1.1 mg/L lower than in the Allegheny River nr.
Pittsburgh


Presenter
Presentation Notes
(1.1 mg/L lower at Clemson Island; 0.3 mg/L lower at Howe Twp.). River not homogeneous. DO lower in microhabitat than main channel




Daily Maximum Water Temperature (°C)
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Presenter
Presentation Notes
In 2009, median daily maximum water temperature was about 4.0 °C  cooler in MH and MC settings than in 2008. 

4 degrees diff bt 2008 and 09


Water Temperature
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Susquehanna River at Harrisburg Warmer than Delaware R. at Trenton
Susquehanna River at Harrisburg Cooler than Delaware R. at Trenton

Susquehanna River at Harrisburg Ecjuivzalenito Delaware R. at Trenton


Presenter
Presentation Notes
The Susquehanna River at Harrisburg had a median maximum daily water temperature that was 4.0 C cooler than in 2008 ( 27.5 C compared to 23.5 C).In 2009, the Susquehanna River at Harrisburg had a median maximum daily water temp that was 2.7 C warmer than the Delaware River at Trenton (23.5 C compared to 20.8). In 2008 the Susquehanna was 2.0 C warmer than the Delaware.


Summary of Water
Temperature Findings

« Max Daily Water Temperature at Harrisburg
averaged:

1.6 to 2.2 °C warmer than the Delaware River
at Trenton

1.5 to 3.4 °C to warmer than the Allegheny
River near Pittsburgh.


Presenter
Presentation Notes
Min. DO was 3.2 mg/L on June 11 at Clemson Island. Nighttime DO up to 2 mg/L greater in main channel compared to backwater (From May – July). DO in early summer 1 – 2 mg/L lower in the Susq. compared to Del. (TN,  0.7 – 3.77 mg/L; TP, .01 - .06 mg/L)






Reports Avallable

ZUSGS

science for a changing world

In cooperation with the Pennsylvania Fish and Boat Commission,
Pennsylvania Department of Environmental Protection, and PPL Corporation

Water-Quality Monitoring in Response to Young-of-the-
Year Smallmouth Bass (Micropterus dolomieu) Mortality
in the Susquehanna River and Major Tributaries,
Pennsylvania: 2008
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Open-File Report 2009-1216

U.S. Department of the Interior
L.5. Geological Survey

=< USGS

scionce for a changing world

Prepared in cooperation with the Pennsylvania Fish and Boat Commission and
the Pennsylvania Department of Environmental Protection

Streamflow and Water-Quality Monitoring in Response to
Young-of-Year Smallmouth Bass (Micropterus dolomieu)
Mortality in the Susquehanna River and Major Tributaries,
with Comparisons to the Delaware and Allegheny Rivers,
Pennsylvania, 2008-10

Open-File Report 2012-1019

U.5. Department of the Interior
U.5. Geological Survey

http://pubs.usgs.gov/of/2009/1216/ http://pubs.er.usgs.gov/publication/ofr20121019




Continuous Water-Quality Data
on the Internet

Dissolved oxygen, water, unfiltered, milligrams per liter
Most recent instantaneous value: 9.1 05-30-2008 14:00

USG5 81578500 Susquehanna River at Harrisburg, FA
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==== Froviszional Data Subject to Rewizion =-—---—

Susguehanna River at Harrisburg
http://waterdata.usgs.gov/nwis/uv?01570500

Juniata River at Newport
http://waterdata.usgs.gov/nwis/uv?01567000



http://waterdata.usgs.gov/nwis/uv?01570500
http://waterdata.usgs.gov/nwis/uv?01567000

Jeff Chaplin
U.S. Geological Survey
215 Limekiln Road
New Cumberland, PA 17070-2424
Phone: (717) 730-6957
E-mail: [chaplin@usgs.gov

December 11, 2012

a USGES

science for a changing world



Presenter
Presentation Notes
Objectives of the Presentation: 1) Provide findings from 2008 water quality study funded by PFBC USGS PADEP and PPL corp. – Indicate that copies of the report are available – layout will be different on the version posted to the internet (in about 3 weeks) but content the same.  2) discuss 2009 activities future tasks. Make sure to note cooperation from funding agencies, Mike Burton with PA Bass Fed, and some data from

 SRBC

mailto:jchaplin@usgs.gov
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Streamflow

Susquehanna River at Harrisburg
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Daily Minimum Dissolved Oxygen
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Findings - Nutrients

Nutrient samples collected at 50
locations between Williamsport
and York Haven

Analyzed water and sediment
samples for Nitrogen and
Phosphorus

Data indicate nutrient levels may
contribute to nuisance algal
growth at some locations

Long term repeat sampling
needed to determine trends.




Spatial Distribution of Disease
2% 2206




Spatial Distribution of Disease
2006




Nutrient Synoptic Sampling
June 11-12, 2008

6 teams

USGS, PFBC, and DEP Personnel
Water and bed sediment samples
25 sites (left and right banks)

W.B. Susqg. (Willlamsport area) to Susqg. near
Harrisburg.



Smallmouth YOY Surveys

“Columnaris bacteria (Flavobacterium
columnare) appears to be the primary
pathogen” (Ken Stark PFBC, 2008)



Installation at Ungaged Locations
(May — June, 2008)




DFindings — Historical Water Temperature

Susquehanna River at Harrisburg: 1.4 °F warmer in 2008
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Presenter
Presentation Notes
Change to farenheight
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Findings — Historical Dissolved Oxyger

1LITER 1LITER



Presenter
Presentation Notes
What has changed in the river overtime. Statistical analysis indicate Susq had more oxygen in the 1974-79 time frame than in 2008. Long-term data important for characterizing trends such as decreasing DO or increasing temp. 


Site Selection — Nutrient Synoptic



Presenter
Presentation Notes
25 sites, left and right banks, from Williams port to York Haven. 


Fish Pathology

e Other bacteria present
— motile Aeromonads (4 spp.)

e Parasites
— Trematode and myxozoan parasites

 LMBv

— Present in many of the fish
— Potential stressor

Photos: V. Blazer, USGS Leetown Sci
Center




Fish Pathology

e Adult, pre-spawn work in
2009-2010

 Intersex (89 — 100%)
e Contaminants

— 15 PCB congeners
— 14 flame retardents

— Personal care products,
pesticides

Photo: V. Blazer, USGS Leetown Sci Center g




Fish Pathology

e Tributaries
— No reports in tribs
— Museum records (2008)

Photo: J. Hepp, PADEP SCRO

Found in 8 of 16 tribs
surveyed in 2010!
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Presenter
Presentation Notes
Median Q in 2009 (26,300 cfs) is 2 times greater than in 2008 (13,100 cfs)
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