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Maryland Biological Stream Survey Goal and Objectives

Goal:

Provide the best possible information to ensure the
protection and restoration of Maryland’s stream
ecological resources

Obijectives:

e Assess Stream Conditions
e Identify Potential Stressors

« Document changes
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Goal: 
Provide the best possible information to ensure the protection and restoration of Maryland’s stream ecological resources  

Objectives:
Assess, with known confidence, the current condition of ecological resources in Maryland’s streams and rivers
Help meet federal requirements for assessing the biological, chemical, and physical condition of Maryland’s waters
Provide an inventory of biodiversity in Maryland’s streams

Identify causes of adverse effects (stressors) to ecological resources  

Document changes (improvements and degradation) over time in Maryland’s stream ecological conditions and biodiversity status

Communicate findings to scientists, local governments, decision makers, and the public to ensure the use and application of results 



Maryland Biological Stream Survey Sites
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MBSS sampling takes place at random and targeted sites.

Sites with randomly determined locations are used to provide a representative sample of stream conditions at the statewide scale and/or watershed scales. 

Targeted sites are sites with locations selected to spatially and/or temporally coincide with a specific condition or action.  This sampling is used to answer specific questions about the influence of the condition or action at that location.

Sampling includes – 
Biology
Physical Habitat
Chemistry
Landscape
Continuous Temperature
Continuous Conductivity (select sites)





25 year comparison of water quality conditions
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Water quality sampling is an important focus.

The results from this sampling show less acidity in Maryland streams.  This is likely due to regulations and policies put in place to reduce atmospheric deposition.
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Biological sampling is the primary focus.

Stream dwelling animals are the most imperiled organisms in the United States.  The top 4 groups are freshwater mussels, crayfish, amphibians, and freshwater fishes.  70% of freshwater mussels imperiled, over half of crayfish species, nearly 40% of fishes and amphibians.  

We use MBSS data to from randomly selected locations to estimate the numbers of these animals in Maryland.  

There are about 175,000 brook trout in Maryland.  The most abundant fish in Maryland is the blacknose dace – with about 26 million.

Data from random and targeted sites are used to help determine appropriate status for species.  

We work with the Natural Heritage Program on status and on conservation projects for these species



Sampling Methods and
Biological Indicator Development
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MBSS Indices of
Biotic Integrity

X" Thresholds

Thresholds
Fish IBIs (metrics) I 3 1
Coastal Plain
Abundance per square meter =0.72 0.45-0.71 <045
Number of Benthic species * =022 0.01-0.21 0
Percent Tolerant = 68 69 - 97 =97
Percent Generalist, Omnivores, Insectivores =92 93 - 99 100
Percent Round-bodied Suckers =2 1 0
Percent Abundance Dominant Taxa =40 41 - 69 =69
Eastern Piedmont
Abundance per square meter =1.25 025-124 | <025
Number of Benthic species * =0.26 0.09—0.25 < 0.09
Percent Tolerant <45 46— 68 =68
Percent Generalist, Omnivores, Insectivores = 80 81 -99 100
Biomass per square meter > 8.6 40-8.5 <4.0
Percent Lithophilic Spawners =6l 32-60 <32
Warmwater Highlands
Abundance per square meter =0.65 031-0.64 | <031
Number of Benthic species * =025 0.11-0.24 <0.11
Percent Tolerant =39 40 - 80 =80
Percent Generalist, Omnivores, Invertivores =6l 2 — 96 > 06
Percent Insectivores =33 1-32 <1
Percent Abundance of Dominant Taxa =38 39 -89 =89
Coldwater Highlands
Abundance per square meter = (.88 089-224 | =224
Percent Tolerant =022 0.23 -0.81 =081
Percent Brook Trout =0.14 0.01-0.13 <0
Percent Sculpins =044 0.01-043 <0

Benthic IBIs (metrics) 3 1
Coastal Plain »
Number of Taxa =22 14-21 = 14
Number of EPT Taxa =5 2-4 <2
Number of Ephemeroptera Taxa =2 1-1 <1
Percent Intolerant Urban =28 1027 =10
Percent Ephemeroptera =11 08=109 <0.8
Number of Scraper Taxa =2 =1 <1
Percent Climbers =8 09-79 <09
Piedmont
Number of Taxa =25 15-24 <15
Number of EPT Taxa =11 5-10 <5
Number of Ephemeroptera Taxa =4 2-3 <2
Percent Intolerant Urban =51 12 -50 <12
Percent Chironomidae <24 24 -63 =63
Percent Clingers =74 31-73 =31
Combined Highlands
Number of Taxa =24 15-23 <15
Number of EPT Taxa =14 813 <8
Number of Ephemeroptera Taxa =5 3-4 =3
Percent Intolerant Urban =80 38-79 <38
Percent Tanytarsini =4 0.1-39 <0.1
Percent Scrapers =13 j-12 <3
Percent Swimmers =18 3-17 <3
Percent Diptera =26 27-49 =50




Biological Condition of Maryland’s Streams
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Biological data from randomly selected sites allow us to produce estimates of the condition of stream miles in Maryland – using accepted scientific methods (IBIs).  Since these animals live in streams, they are excellent indicators of water quality and habitat conditions.  

These graphs show estimates from three different estimates of the percent of stream miles in “good”, “fair”, and “poor” condition were derived.  

Using random sampling gives us valid estimates of condition by sampling less than 5% of stream miles – which is much more efficient than trying to sample everywhere. 



Round Four Consists of Re-Sampling and
Comparing Conditions from Some Sites
Sampled During Rounds One and Two
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2018 is the final data collection year for Round Four


Presenter
Presentation Notes
Data analysis is scheduled to begin in 2019, with a symposium to present results in 2020 or 2021.  


High Quality Waters
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MBSS data are also used to help identify some
potential Use Class lll (reproducing trout) waters
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Along with data from Freshwater Fisheries, MBSS data are also used to help identify reproducing trout waters


Stronghold Watersheds

Where Maryland’s
rare stream
species have their
largest remaining
populations
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Stronghold watersheds (aquatic biodiversity hotspots) are used along with other data to help prioritize land acquisition and are sometimes used by local planners as well.   


Sentinel Sites

High Quality Streams -
Natural Variability o
*Possible Climate Change

*Reference for comparing other MBSS S|tes_
*Reference for evaluating restoration
*Reference for evaluating protection
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Sentinel Sites are high quality streams that are sampled annually to document natural variability over time, to compare with the conditions of other streams (restoration for example).  
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Focus on Stream Restoration and Other Practices
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This shows Chesapeake and Atlantic Coastal Bays Trust Fund Projects.  We are helping document changes in water quality and biological condition over time as projects are completed.
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Biology associated with physical and chemical variables
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It is important to understand the relationships between biology, water quality, and physical variables to plan successful restoration and protection.
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Temperature Ranges for Fish and Insects
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Continuous data can be very useful for determining the conditions associated with species.  There are certain insects (for example) that show much the same range of temperature tolerance as trout.  With this information, we can use information about insects to assess the suitability of streams for trout re-introduction.  The data are very useful because the insects that survive in the stream, help indicate that conditions are suitable for other biota (in this case brook trout) too.    
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Even if the conditions within a stream can be made hospitable, access to the streams is needed to facilitate re-colonization.  There also needs to be a pool of species to colonize from nearby streams.  As shown on this map, there may not be “good” bugs and fish nearby to colonize.  In rare cases, stocking species has been conducted.  


Migratory American Eels influence stream
biology
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Using MBSS data we have documented changes in stream resident species due to the blockage of migratory American Eels.  Explain……


Non-Native Fish, Crayfish, Mussel
Species in Maryland Streams
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This map shows the distribution and abundance of non-native species in Maryland’s watersheds from the MBSS. Non-native species can influence native species.  Some of them are particularly invasive (zebra mussel and northern snakehead for example).   Targeted zebra mussel monitoring is an example of a  focus of the MBSS.


Stream Waders Volunteer Sampling

 Annual Training
e Family-level IBI

« 2018 Focus on DNR
restoration project
priority areas.




MBSS data are available on the
streamhealth web site and by request



http://www.streamhealth.maryland/�

Why Training?

- Make sure we use consistent protocols and
provide quality data

- Offer an opportunity for others to participate
and learn protocols



Why Certification?

- To ensure and document consistency and
comparability



Why Certification?

« Data of known quality for regulatory programs
* Increased non-DNR use of MBSS methods
 Demonstrate and document comparability
 Enhance data sharing

e Add datasets to StreamHealth website

o Qualify individuals to say “We use MBSS
methods”
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After this, dnr data used to list/same methods must be used to verify


What is MBSS Certification?

« MBSS Certification is the process by which MD/DNR
grants recognition to an individual who has proven that
he or she has the knowledge, experience, and skills to
perform specific MBSS protocols. The proof of this
competence comes in the form of a certificate earned
by training, testing, and auditing.

« MBSS Certification is NOT a license that infers any
legal ability.



MBSS crew members participate in the
same training and testing as non-
DNR folks applying for certification



Maryland Biological Stream Survey Certifications Currently Offered

*Benthic Macroinvertebrate Sampling

*Benthic Macroinvertebrate Laboratory Processing and Sub-sampling

*Fish Crew Leader

*Fish Taxonomy

Possible Future Certification Opportunity

*Physical Habitat Assessment



Possible Future MBSS Focus

Round Four stream symposium

Biological Condition Gradient

Environmental DNA

Structure for motion technology

Stream Waders stream side assessment

Certifications in other MBSS protocols



Maryland Biological Stream Survey Personnel
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Plan to introduce personnel who are in the room


Questions?
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