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Maryland Biological Stream Survey
1995-2014

1-4 order streams
Over 4,100 sites
-Fish

-Benthic macroinvertebrates
-Reptiles and amphibians
-Freshwater mussels
-Crayfishes

-Physical habitat

-Chemistry

-L.and use



What is an Appropriate Reference Ecological Condition?

* No streams in Maryland are “pristine” (like they were historically)

 We don’t have any data from 300+ years ago




EPA Guidance for Defining Reference Condition

*Best Available
Least Impaired/Degraded
Minimally Impacted

Best Attainable

www.epa.gov/bioiwebl/ntmil/criteria_for_reference_sites.nhtml



Ecological Condition of Maryland Streams
MBSS 2000-2004

Comparable to Minimally Impacted — Best Available Reference Streams

Based on a benthic macroinvertebrate IBI from 1,071 randomly-selected stream sites



MBSS Re-sampled 55 Sites Sampled During 2000
(14 years later)
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» Reference conditions are only as good as represented by available sites

 How much might we have lowered our standards compared to historical conditions?



Land Cover Change 2000 Versus 2014 at MBSS Sites
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Beware The Shifting Baseline
Syndrome

“Each generation of fisheries scientists accepts as a

baseline [the condition]... that occurred at the beginning of
their careers and uses this baseline to evaluate changes ....
The result is a gradual shift of the baseline, a gradual

accommodation of the creeping disappearance of resource
species and inappropriate reference points for evaluating ...
losses ...or for identifying targets for rehabilitation.”

Daniel Pauly 1995. Anecdotes and the shifting baseline syndrome of fisheries. TREE 10: 430.



Where are Current Reference Conditions Along a
Gradient of Natural to Severely Altered?

Historical Ecological Condition

-

Natural structural, functional, and taxonomic
integrity is preserved.

Current Ecological Condition?

Structure & function similar to natural community
with some additional taxa & biomass, ecosystem
level functions are fully maintained.

Evident changes in structure due to loss of some
rare native taxa; shifts in relative abundance;
ecosystem level functions fully maintained.

Moderate changes in structure due to replacement
of sensitive ubiquitous taxa by more tolerant taxa;
ecosystem functions largely maintained.

Sensitive taxa markedly diminished; conspicuously
unbalanced distribution of major taxonomic groups;
ecosystem function shows reduced complexity &
redundancy.

Extreme changes in structure and ecosystem
function; wholesale changes in taxonomic composi-
tion; extreme alterations from normal densities.

Natural Stream Severely Altered Stream

Davis and Jackson 2006 Eco Apps




EPA was searching for a river with a “Reference” fish community

They asked about the Youghiogheny River in Maryland

*Wild and Scenic River
*Mostly Forested
*Good Water Quality

Good Habitat
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Monongahela River Basin

Youghiogheny River highlighted



Historical Conditions - The Youghiogheny River before 1909

More than 100 fish species may have lived in Yough watershed.

[ ‘ o
1834 — 1865 the Youghiogheny River in MD was known for having abundant and
large brook trout (up to 22 inches and 5Ibs) and smallmouth bass



Industry and Mining in the Early 1900’'s




Acid Mine Drainage
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“We may say that of the Monongahela drainage by far the greatest part is
utterly polluted, chiefly by mine water.”

“In many cases

Ortmann 1909
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The Youghiogheny above Confluence, south into Maryland.
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In 1929 Albert Powell Investigated a fish kill in the

Maryland portion of the Yough
B e, —-1. ~)
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..... many numbers of all species
of fish floating downstream and
collecting in the eddies.”

Powell 1967


http://4.bp.blogspot.com/_TBxKxQbgP5k/Sr49nOtvooI/AAAAAAAAANQ/Ssn68MVVqN4/s1600-h/Dunkard+Creek+fishkill2.jpg

pPH readings from the Youghiogheny River in 1929
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“As late as 1950 the Youghiogheny is known to have been polluted as far
down river as Friendsville and considered practically lifeless.”

“This and other recent studies have uncovered just 18 species of fish in
the main river and tributaries”

Reppert 1964
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pH data from the Youghiogheny Watershed 1986 - 2008

———Monthly pH A Mean Annual pH
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Youghiogheny River

DNR Core Trend WQ Data
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“a...cause of destruction of life ... not connected with the deterioration of
the quality of the water.....the damming of certain rivers prevent the free
migration...of fishes...an obstacle to the natural restocking of the rivers...”
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Ortmann 1909
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Fish Species In the Maryland Portion of the

30 Yough Watershed and Stream Size
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Late 1970s Research Revealed 8 Species Probably
Extirpated from the Entire Watershed

Highfin carpsucker
Streamline chub
Goldeye

Brook silverside
Silver redhorse
River redhorse

Shorthead redhorse
Longhead darter

Hendricks 1980



Surveys in the 1970’'s found:

13 species Downstream of
Ohiopyle Falls — Not Above

* 9 Species Above Ohiopyle, Not
Above the Yough Dam

Considering the Historical Reference Condition, The Youghiogheny River
and Its Watershed in Maryland are Missing Many Fish Species
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River sampling stations.

gohiogheny



Native Species Shrinking Distributions

Eastern Hellbender
Cryptobranchus
alleganiensis
alleganiensis

‘ Gone?

And Extinctions? () still Present
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Mass Extinction?

THE SIXTH
EXTINCLION

AN
UNNATURAL
HISTORY

ELIZABETH KOLBERT &




Imperiled Taxa - United States

Freshwater Mussels |
Qrayfish |
Amphibians |
Freshweter Fishes |

Howering Plants

Tiger Beetles 7

Conifers |

]
Dragonflies/Darmsetfiies | I Presumed Extinct
Reptiles |
Butterfies/Skippers |
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TNC 1997




Species Displacement (Biotic Homogenization)
Youghiogheny  Other MD Watersheds Other L) S Watersheds Other Continents
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http://outdoorsmenmagazine.com/wp-content/uploads/2012/06/bighead-carp-cutout.gif
http://www.google.com/url?url=http://www.redorbit.com/education/reference_library/animal_kingdom/fish/2575664/pygmy_sunfish/&rct=j&frm=1&q=&esrc=s&sa=U&ei=fyyCVLerCI21sQTN7YCICw&ved=0CDYQ9QEwEA&usg=AFQjCNExpmPVBvx_7N2tC0rSGwPSzSwtgQ
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Species Displacement (Biotic Homogenization)
Youghiogheny  Other MD Watersheds

Other U.S. Watersheds Other Continents
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Species Displacement (Biotic Homogenization)
Youghiogheny  Other MD Watersheds Other U.S. atersheds Other Continents

Elaseph Tomelleri

Rahel 2000 Science


http://outdoorsmenmagazine.com/wp-content/uploads/2012/06/bighead-carp-cutout.gif
http://www.google.com/url?url=http://www.redorbit.com/education/reference_library/animal_kingdom/fish/2575664/pygmy_sunfish/&rct=j&frm=1&q=&esrc=s&sa=U&ei=fyyCVLerCI21sQTN7YCICw&ved=0CDYQ9QEwEA&usg=AFQjCNExpmPVBvx_7N2tC0rSGwPSzSwtgQ
http://www.google.com/url?url=http://malawicichlids.com/mw10003a.htm&rct=j&frm=1&q=&esrc=s&sa=U&ei=2C2CVPWDHdHGsQSNsYCQDw&ved=0CBoQ9QEwAg&usg=AFQjCNFDpsYq069YLUhj3gw-9_LLmuERAg

Blockages By Dams and other Barriers



Blockages to Anadromous Fishes in Maryland
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MDDNR Fisheries Service 2005



“Up to 84% of riverine habitat in the U.S. eastern seaboard and Lake Ontario
are upstream of dams, potentially impeding access to many North American
freshwater streams for American Eels”

American Eel
Anguilla rostrata

Y Legend
."';:'!'_‘ Native Freshwater Range
W%,
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Bush et al. 1998



S e
Eels are Catadromous and can spend 20 years or

more living and growmg In FW streams
: \ RVF




The Eastern Elliptio Mussel Needs the
American Eel s | e

§ { drainoge basin
el | (27,100 5. miles)
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Minkkinen et al. 2014



Top Predator Loss in the Ocean Causes Trophic Cascades
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Eels Are Native Top Predators in Small
Streams




Blocking Eels May Alter Stream Ecology




Benthic Fish Density (#/m 2)

More Benthic Fish Without Eels

Eels Absent Eels Present
(N = 95) (N=74)
Stranko et al. 2014 TAFS



Crayfish Density (#/n)
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Stranko et al. 2014 TAFS



Benthic Macroinvertebrates (#/m2)
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Ecological Reference Stream Without Eels?

One species seems like a small change, but may have a big influence

Other seemingly small changes that may also have a big influence....



Small changes can have a big influence
Endocrine Disrupting Chemicals
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Streams in Urban Watersheds are Biologically Impaired
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Probability of Passing Biological Quality

% Impervious surface
Volstad et al. 2003



Urban Land Cover in Maryland

About 2 Million More People by 2030

Maryland Office of Planning land cover data



Restoration Improves Certain Aspects of
Urban Streams

Reduced nutrients
Reduced flow peaks

Reduced erosion

Improved Ecological Condition?



Ecological Condition of Urban Restoration Streams?

Benthic IBI
Intolerant Benthic Taxa | \/  Urban © :o
Total Benthic Taxa W Urban Restoration o o % o
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Intolerant Fish Species
Total Fish Species
AXxis 1 f_ Benthic IBI

] : Intolerant Benthic Taxa
Total Benthic Taxa

Stranko et al. 2011. Restoration Ecology | Mayfly Taxa




Trout Data from Restoration and Reference Streams
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Qualified as a Reference Stream
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Many examples of stream restoration
Improving habitat and ecology in non-urban
watersheds




Why are urban streams such a challenge for biological restoration?

Maybe because there are so many things that need to be fixed

e

i

Maybe because the magnitude of impact can be so larg

Walsh et al. 2005
Urban Syndrome



All Needs Must Be Met To Support Biology

5 BIOLOGY »
Biodiversity and the life histories of aquatic and riparian life

PHYSICOCHEMICAL »
Temperature and oxygen regulation; processing of arganic matter and nutrients

) GEOMORPHCLOGY »

Transport of wood and sediment to create diverse bed forms and dynamic equilibrium

HYDRAULIC »
Transport of water in the channel, an the flocdplain, and through sediments

HYDROLOGY »
Transport of water from the watershed to the channel

T T

Geclogy Climats

Hutchinson 1957
Harman et al 2012



Trout Disappeared from Urban Streams As They Got Warmer
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Daily Mean Specific Conductance (uS/cm)

Road Salt - Another Stressor to Urban Streams
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www.dnr.state.md.us/streams/pdfs/RoadSalt2013.pdf



Chloride concentration (mg/L)

Road Salt in Streams Entering a Drinking
Water Reservolir

60 -

)
o
1

30 -

20 -

10~

0

M- A- M- F- J- D-
79 81

N- O- S- A- J- J- M- A- M-
83 85 87 88 90 92 94 96 98 00 02 04 06
Date

Kaushal et al. 2005



Freshwater Animals
Don’t Like Salt Water

FRANK AND ERNEST : L TOM THAVES

I'M FRESHWATER.
>~ /" MAKEITA
X MARGARITA
N WITHOUT
- SALT.

m

@aol.co

E-mail: ThavesOne
©2014 Thaves. Dist. by Univ./Uclick for UFS, Inc.
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Stream Salamander Richness

Freshwater Animals
Don’t Like Salt Water

Brook Trout Density (#/m?)
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There are many threats to Maryland’s Stream Ecology

Who cares?

Do Marylanders need/want high quality streams?




Government requlations and policies reflect society’'s needs and desires

Stream Designated Use

All streams should have sufficient water quality to support fishing, water contact, agriculture,
industrial uses.

*Use Class IV streams should support stocked trout

*Use Class Il streams should support trout reproduction

«Streams that feed drinking water supplies should have extra protection from pollution

Anti-degradation
*High Quality (Tier Il) streams should maintain biologically diversity comparable to reference
streams

Marylander’'s Do Care About Stream Condition

Streams In Historical Condition Would Provide
Everything

Executive Order 13508 Chesapeake Bay Protection and Restoration
There should be....

Less pollution from streams to Chesapeake Bay

*Fewer blockages to fish passage

*More forested buffers

*More brook trout

sImproved stream health

Chesapeake Bay TMDL and WIPs
*Chesapeake Bay and tributaries should have cleaner water coming from streams



We must continue to demonstrate success in improving the water quality, habitat,
and ecology of degraded streams

Cayuga River, bhio 1952
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Restoring Ecological Conditions to Urban Streams is
an Important Focus
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 Restoration Efforts in Degraded Streams Must Continue



Protection of Our Best Streams Is Imperative

»




Encouraging Examples of Conservation/Protection

*Watershed Organization

* River Keepers

et
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*Chapman Landing

s

Mattawoman Creek

oL and Trusts
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*DNR’s Land Acquisition
*Endangered Species Protection
*Natural Areas

*Wildlands

*Environmental Review
*Anti-degradation Regulations

*Chesapeake Bay Program

Bay TMDL Progress
*Etc



Can some of our best streams

and watersheds be improved...

to become more like they were
Historically?
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Nassawango Creek




Challenge —

Can We Shift the Baseline in the Positive Direction?

Historical Ecological Condition

A

Natural structural, functional, and taxonomic
integrity is preserved.

Structure & function similar to natural community
with some additional taxa & biomass, ecosystem
level functions are fully maintained.

Evident changes in structure due to loss of some
rare native taxa; shifts in relative abundance;
ecosystem level functions fully maintained.

Moderate changes in structure due to replacement
of sensitive ubiquitous taxa by more tolerant taxa;
ecosystem functions largely maintained.

Sensitive taxa markedly diminished; conspicuously
unbalanced distribution of major taxonomic groups;
ecosystem function shows reduced complexity &
redundancy.

Extreme changes in structure and ecosystem
function; wholesale changes in taxonomic composi-
tion; extreme alterations from normal densities.

Natural Stream Severely Altered Stream




How Close Can We Get to Historical Conditions?
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