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7. Biological Resources

Biological data are used to support waterbody biological assessments. As an indicator of
water resource (stream or watershed) health, biological or ecological integrity is very often
highly visible. A stream with surviving and reproducing aquatic organisms is an indication
of pollution-free waters and a healthy aquatic ecosystem. Remember that biological
communities often show a delayed response to pollutants or stressors due to
bioaccumulation, and these organisms often provide a better measure of waterbody
condition than a more rapidly changing water chemistry measurement or a toxicity test.

Those who work with biological data often rely on biological indicators to assess waterbody
health and ecological conditions. Indicators might be actual groups or types of biological
resources being monitored to come up with a measurement or an index of the ecological
condition of the waterbody.

EPA offers Internet-available resources on using biological indicators to measure a
waterbody’s condition. If a biological sampling and assessments program is beginning and
information on the use of benthic macroinvertebrate communities and fish samples to
assess watershed health is needed, EPA can help.

7.1  Go to the Biological Indicators for Watershed Health page.

U.5. ENVIRONMENTAL PROTECTION AGENCY
Biological Indicators of Watershed Health ) nookmacs
ComagUs  Search: CARERA @This Area 5]

Biclegical

Indicators of The presence, condiion, and numbers of the types of fish, insects, algae, plants and other
TG L CL T LG quatic ife can provide accurate information about the health of a specific waterbody such as a
] river, stream, lake. wetland, estuary or coral reef, <more:

Blological Integrity FYeS onment. an indicater |s 3 numen: value derved from actusl
state or ambient conditon over a specfied geograghic domam,
whose trends over time represent or draw attention to underlying trends in the condition of the
environment. Kay indicator critena are:

indicator Species

the i or & objective
the r &5 transparent and reproducible
* the underfying data is characterized by sound collection methodologies, data
management systems to protect its integrity, and qualty assurance procedures
* data are available to deseribe chang
* the data are comparable across time and space, and representative of the target

population,

Therefore, biological indicators are definad here 83 & numencal valua(s) derived from actual
measurements, has knewn statistical properties, and conveys useful information for
environmental decision making. It can be a measurs, an index of measures, or 8 model that
charactenzes an ecosystem or one of ks cntical components.

The pamary uses of an indiator are to charactenze current status and to track or predict
changa. With a of giagnostic research. an ecological indicator may aiso be
used to identify major ecosystem stress.

Read more About Bioindicators.

7.2 Click Key Concepts on the left-hand sidebar.

The Key Concepts page has links to detailed information on setting up a step-
by-step process to use biological data in water quality assessments. For
example, the sampling effort must be designed first. Information regarding the
ecoregion context, finding a biological metric that is appropriate to show water
quality changes, and more is available.
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7.9

7.10

Click Statistical Primer on the left-hand side. These links present an overview
of working with data statistics.

For an overview of technical documentation determining the level of sampling
necessary to answer specific questions, click Statistical Power Analysis.

Click the browser’s Back button until you see within the left-hand sidebar a link
to Biological Indicators of Watershed Health.

On the right-hand side within the top box, click Photo Library. This contains
high-quality photographs that you may use in publications and for government
and not-for-profit Web sites.

Click Invertebrates.

Click Caddisflies.

Scroll to the bottom of the page and click the caddisflies link in the last
paragraph.

On the right-hand side list, notice that caddisflies are categorized as a
moderately pollution tolerant species.

What are two benthic macroinvertebrate species that might be found in a
very high quality stream?

Click the Back button and then click caddisfly families in the same paragraph
used in step 7.09.

7-2
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U.S. Environmental Protection Agency
Biological Indicators of Watershed Health

Recent Additions | Contact Us | Print Wersion  Search [GO]
EP Home » Biolacical Indicators of Watershed Heath > Indicator Species » Invertebrates as Indicators = Caddisfies

Caddisfly Families

W are fortunate to have a set of Caddisfly family pages to assist with the identification of caddisflies. These pages were developed by
Larry Abele of the New York State Departrent of Environmental Conservation, Stream Biormonitoring Unit. Larry started his effort on
caddisfly identification on the NYOWEC Stream Biomanitoring Unit's Web site Representatives of Caddisfly Families (Trichoptera). He
agreed to post his work here to ensure its use and to allow him to pursue additional efforts for the Stream Biomonitoring Unit. We look
farward to seeing mare of his photographs and outstanding efforts soon

Apataniidae Eeraeidae Brachycentridae Calamoceratidae
Dipseudopsidae Glossnsomatidae Gogridag Helicopsychidae
Hydropsychidae Hydroptilidae Lepidostomatidae Leptoceridae

Limnephilid Molannidas Odontoceridae Philopotamidas
Phryganeidae Palycentropadidae Psychomyiidae Eyachophillidae

Sericostomatidae Uenaidae

For more pictures, see our photo library on caddisfiies.

711 Click any caddisfly family link to learn more.

CADDIS
Not to be confused with the caddisfly, CADDIS is an online software application. It stands
for Causal Analysis/Diagnosis Decision Information System.

Background on CADDIS

Thousands of waterbodies in the United States are listed by states as biologically impaired
because there may have been fish kills or poor biological samples. For many of these, the
cause of the impairment is also reported as unknown. Before an appropriate management
action can be formulated, the cause of the biological impairment must be determined. The
mechanisms, symptoms and stressor-response relationships for different stressors must be
researched to analyze the causes. This information is then used to draw the appropriate
conclusions.

CADDIS is designed to step you through that decision-making process to establish the
sources and causes of adverse effects on the biological community using available watershed
and stressor data and information.

712  Click the top left-hand sidebar on the link called Biological Integrity.

7.13  Now scroll down to the bottom paragraph and click Causal
Analysis/Diagnosis Decision Information System.

A Web application is launched that takes the concepts in the book Stressor
Identification Guidance Document (EPA 2000) and provides them in an
interactive way using links and sequential steps.
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7.14

7.15

7.16

7.17

Click the Step-by-Step Guide.

Click the Summary Tables of Types of Evidence on the left-hand sidebar
under step 5, or in the Quick Links at the bottom of the page.

If there are numerous sites or instances where data supports a conclusion of co-
occurrence of stressor and adverse biological response, a case can be built that
that stressor is a probable cause of an adverse biological response. The next step
might be management actions to reduce the stressor in the waterbody. One of
the types of data used to determine whether a stressor is a cause of the
biological impairment is Spatial/Temporal Co-occurrence data.

Click Spatial/Temporal Co-occurrence in the first table.

3.2.1. Spatial/Temporal Co-Occurrence Links to Types of Evidence that Use
Data from the Case

[Click to Expand/iCollapse]
Concept

Back to Evaluate Data from the Case:
The biological effect must be observed where and when the cause is observed, and must not be In-Depth Look
observed where and when the cause is absent.

upstream downstream upstream downstream

Figure 3-1a. Spatial/Temporal Co-occurrence with
Upstream/Downstream Comparisons, Supports. The
impairment (dead fish) occurs downstream of the source of the
causal agent (efluent) but not upstream.

(General explanation of symbals)

Figure 3-1b. Spatial/Temporal Co-occurrence with
Upstream/D tream Comparisons, Refutes. The
impairment (dead fish) occurs both upstream and downstream of
the source of the causal agent (effluent).

The biological effect must be observed where and when the cause is observed
and must not be observed where and when the cause is absent.

The picture on the left shows fish kills when there is effluent from a pipe
coming into the stream — supports. The picture on the right shows fish kills

even upstream of the pipe effluent coming into the stream — does not support.

Click Additional illustrations.

Write down one case where data on a particular stressor will not support the
spatial/temporal co-occurrence concept:
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7.18 Close the popup window.

Notice that there are examples and example analyses to show how this concept
is applied. The example here is from Little Scioto River, Ohio.

719  Scroll down the page and click the Little Scioto River, OH, USA example
analysis worksheet. Notice that sediment is one of the candidate causes.

7.20  Scroll down to the bottom of the page.

Does the data support the case that sediment could be a candidate cause of
the biological impairment?
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