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WHEATON BRANCH RETROFIT PROJECT:

1990-91 BIOMONITORING PROGRAM
INTRODUCTION

Watershed urbanization has considerable impact on the capacity of streams to maintain biotic, physical, and chemical
integrity. Increases in impervious surface areas allow instantaneous conversion of rainfall to runoff by decreasing
or eliminating the percolation aspect of soil structure. This rapid runoff increases the velocity and volume of
stormflows in urbanized stream channels causing streambank soil and vegetative instability. This eventually leads
to bank failure and channel-widening processes which in turn result in shallower base flows thus reducing habitat
availability (Jones and Clark 1987).

In addition to the physical stress that urbanization places on stream channels, considerable impairment of water
quality also occurs by runoff from asphalt roadways, parking lots, rooftops, and other impervious surfaces. In one
major illustration of this fact, nonpoint source pollution in the form of urban runoff has been determined to cause
pollutant levels in greater concentrations than from point sources in the Ohio River (Norman 1991). In his paper,
Norman (1991) points out that the Environmental Protection Agency determined urban runoff flowing into the Ohio
contained lead, zinc, copper, chromium, arsenic, cadmium, nickel, antimony, selenium, and some heavy organics.
Other factors such as water temperature (Galli 1990) and suspended sediment yields (Crawford and Lenat 1989;
Jones and Clark 1987) have been shown to increase with greater degrees of watershed imperviousness.

In comparing taxonomic richness of benthic macroinvertebrate assemblages from watersheds with variable land use
in North Carolina, Crawford and Lenat (1989) found successively lower values in forested, agricultural, and urban
settings. Similar effects of urbanization on benthic assemblages were found in northern Virginia. Jones and Clark
(1987) documented shifts in taxonomic composition, increases in the numbers of tolerant species, and decreases in
generic diversity and richness. From these examples it is clear that watershed urbanization has broad impacts on
the water quality, physical structure, and biological potential of streams.

Wheaton Branch is a first-order tributary of the Sligo Creek watershed which has been subjected to severe
urbanization pressures. A rapid increase in the percent coverage of the Wheaton Branch drainage by impervious
surface has cansed simultaneous increases in stormflow velocity and volume in this channel. Early 1991 witnessed
severely eroding streambanks, riparian trees slumping into the water along with their substrate, plentiful input of
human debris, and increasing substrate embeddedness.

The results of recent fishery surveys conducted in Sligo Creek portions of the Anacostia River Basin indicate that
there is a critical need to restore both fisheries habitat and fish communities in Sligo Creek. As reported in the
Interstate Commission on the Potomac River’s (ICPRB) report entitled "1988 Survey and Inventory of the Fishes
in the Anacostia River Basin, Maryland", fish populations in upper sections of Sligo Creck were especially poor,
having very low species diversity and fish assemblages consisting only of a few highly pollution tolerant species.

However, recent improvements on upstream stormwater controls in Wheaton Branch should result in better regulated
stream flows and a more stable environment in that tributary. If fish populations were to be re-established in
Wheaton Branch, it is very possible that Wheaton Branch could serve as a refugium for fishes in Sligo Creek.

In anticipating the initiation of stormwater management and Wheaton Branch restoration activities, the Metropolitan
Washington Council of Governments (MWCOG), through funding provided by the Maryland Department of the
Environment’s Small Creeks Restoration Program and local matching funds from the Montgomery County
Department of Environmental Protection, authorized the Interstate Commission on the Potomac River Basin
(ICPRB) to begin a biological monitoring program within this waterbody. The purpose of this program is to track
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changes (positive or negative) in the benthic macroinvertebrate and fish assemblages within Wheaton Branch before,
during, and after these water resource management activities. The design was conceived to produce results
compatible and potentially to be integrated with other recent bioassessment/biomonitoring efforts within the
Anacostia River Watershed (Cummins 1989, Cummins 1990, Stribling et al. 1989, Stribling and Thaler 1990, EA
Engineering, Science, and Technology 1990). This report represents the initial year of fish and benthic monitoring
in Wheaton Branch.

In addition, ICPRB has recommended that local fish species be introduced into the Sligo Creek watershed in order
to augment the recovery of fish populations. Therefore, as a future part of this project, selected native fish species
will be captured from streams within the Anacostia watershed which currently have abundant and diverse fish
communities, transported and then released into Wheaton Branch. These activities will be coordinated with
Maryland’s regional fisheries biologists and will include participation by local citizen groups.

PART I: BENTHIC MACROINVERTEBRATES

METHODS
Site Selection

Sites were selected to represent habitat upstream from retrofitting work (WB1), in the middle of the work area
(WB2), on Sligo Creek upstream of the Wheaton Branch confluence (WB3), and on Sligo Creek downstream of the
Wheaton Branch confluence (WB4). The distribution of these sites is illustrated in Figure 1.

Gear Selection

Because Wheaton Branch is a wadable stream with a cobble/gravel substrate and the desire of involved agencies to
have this study be compatible with other Anacostia Basin programs, the surber sampler was chosen to be the primary
sampling gear for riffle habitat. As a secondary method to provide variable information, a D-frame dipnet was also
used for sampling pools and shorezone habitat. Each gear type has a standard no. 30 mesh net.

Surber Sampler

This sampling device is designed to sample one square foot of benthos, usually in riffle zones. Substrate is disturbed
by use of a garden trowel to turn the surface particles (cobble, gravel) and approximately five cm of underlying soil.
Large particles (such as small boulders and cobble) are washed by hand to loosen attached organisms. The entire
sample is washed into a white porcelain sorting tray and picked in the field. Specimens are handled with fine field
forceps and placed into 4-6 dram, prelabelled vials containing approximately 70 percent ethanol.

D-frame Net

The longhandled D-frame net is used as a more qualitative method to provide information on species composition
not likely to be evident with surber samples alone. Its primary use is for sampling pools. In this habitat, the bottom
substrate is disturbed by foot and the net is swept through the resulting cloudy water. It is also used for sampling
roots handing into the water by raking through them. Following this, the sample is field processed as described
above for the surbers.

Labels for surber samples are written, for example, for Site 1 as WB1S1, WB1S2, WB1S3 with the terminal numbers
representing the first, second, and third surbers. Included on each label is the date of collection. Labels for the
D-frame samples are written as WBIN. Labels are altered accordingly for sites WB2, WB3, and WB4.



Figure 1: Benthic and Fish Sampling Stations on Wheaton Branch and Sligo Creek.
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Sampling Effort

At each site, three quantitative surbers and a single qualitative D-frame sampler were taken. Sampling occurred at
the four sites on each of five sampling dates (3/26/90, 5/14/90, 7/28/90, 11/3/90, and 4/6/91) to represent stream
conditions before, during, and after restoration activities; a total of 80 benthic samples were taken and make up the
database for this analysis and the baseline for future studies of the Wheaton Branch benthic biota.

On the initial sampling date, two surbers and two qualitative D-frames were taken at each site. Low numbers of
organisms were collected this visit. Considering this and the potential need for conducting additional statistical
operations on these data, three surber samples were taken at all subsequent visits.

Taxonomy

Samples are returned to the laboratory for identification using compound dissecting microscopes. Specimens are
identified to the lowest possible taxonomic level using primarily Merritt and Cummins (1984) supplemented with
Burch (1982), Edmunds et al. (1972), Johannsen (1934-35), and Wiggins (1977). In most cases, Oligochaeta and
Chironomidae are identified no further.

Data Analysis and Interpretation

Analysis for this project is based on tabulation and calculation of selected assemblage parameters. These parameters
can be considered analogous to those presented by Plafkin et al. (1989) for rapid bioassessment protocols (RBPs).
However, scoring criteria are not developed as is accomplished in the RBP method since the goal of this project is
not a bioassessment decision but rather trend monitoring for benthic community responses to restoration activities.

The four parameters used include: number of individuals, number of taxa, EPT index, and percent composition of
dominant taxon. Number of individuals is the total number of benthic organisms taken throughout the sampling
period and may be totalled by sampling sites or by seasons. Number of taxa is the total number of distinguishable
taxa within a sample or combination of samples. If some individuals are not identified to more specific taxonomic
levels and others within that broader grouping are, likely determination is made whether the two or more groups
are the same (genus or species). If those identified less-specifically are not the same, they are counted as a separate
taxon; conversely, if they are likely the same, they are counted as individuals of the same taxon. A higher number
of taxa is considered to indicate better biological condition.

The EPT index is the total number of distinguishable taxa within the relatively pollution-sensitive benthic taxa
Ephemeroptera, Plecoptera, and Trichoptera. Higher numbers of these taxa are considered indicative of better
conditions. In eastern North America very high abundance levels of certain EPT taxa (e.g., Baetis [Ephemeroptera:
Baetidae] and Hydropsyche [Trichoptera: Hydropsychidae]) are often indicative of organic enrichment in aquatic
situations. The fourth parameter, percent composition of dominant taxon, is designed to take this into account. It
detects a situation where a single taxon is the most numerically dominant within a sample or sample composite. It
is calculated for a sample as the number of individuals in taxon A divided by the total number of individuals of all
taxa combined. Higher percentages for this parameter are considered symptomatic of decreased biotic quality.

Trophic categories are based on the functional feeding group concept (Cummins 1973, 1974) developed to indicate
the general feeding strategy of stream organisms. Predators are those which feed on other animals; collector
gatherers are species which actively forage for detrital particles; filter collectors, utilizing either modified
morphological features or constructed nets, strain organic material from the flowing water for use as food; shredders
feed primarily on leaf litter, usually following some conditioning by fungal and microbial decay activity; and scrapers,
using specifically-adapted mouthparts, feed on fungal, bacterial, or algal mats growing on the surfaces of submerged
objects such as leaves, woody materials, or rocks.



Comparisons for this study are of two types: temporal and spatial. Spatial comparisons may take two forms. First,
assemblage parameters can be compared among sites within each sampling event (e.g., no. of individuals at WB1
in March compared to no. of individuals at WB2 in March, etc.). Second, site data may be composited from the
five sampling events and the sites compared. The latter approach is being taken for this report in order to provide
an integration of multiple season data.

Temporal comparisons involve description of the data within each site over the 12-month sampling period. For
example, a certain assemblage value or parameter (such as number of individuals’) is examined for each composite
3-surber sample; this value is then tracked for trends. Although it is difficult to detect trends with a single year of
sampling, it may be possible to recognize seasonal optima for sampling efforts, to develop hypotheses related to
population peak periods, and to build on this information for a long-term biomonitoring program.

RESULTS

The taxonomic list in Appendix A includes all specimens collected during this project. Analyses reveal a total of
40 taxa collected overall from all sites during the year. Taxa from surber samples and D-frame net samples are listed
with tolerance values and trophic designations (Table 1; EA Engineering, Science, and Technology 1990). Tolerance
values range from 4 to 9 on a scale of 10 with values toward the high end of the continuum indicating greater
pollution tolerance. Trophic category or functional feeding group composition is as follows: predators 15, collector
gatherers 11, filter collectors 5, shredders 3, and scrapers 2.

Taxa collected by surber are summarized in Table 2 with the composite number of individuals from each Station and
total indicated. Table 3 shows parameter values for each Station calculated with overall data composite. Total
number of individuals collected within Wheaton Branch (WB 1 and WB 2: 402 and 847, respectively) far outnumber
those taken from the Sligo Creek sites (WB3 and WB4: 234 and 151, respectively). Wheaton Branch shows greater
taxa richness than the Sligo Creek sites but there are only minor differences in the EPT counts. Midges (Diptera:
Chironomidae, Tanypodinae, Conchapelopia, Acricotopus, and Diamesa) accounted for 32 percent of composited
samples at WB1: the relatively pollution-tolerant caddisfly, Hydropsyche, was the most dominant taxon at the
remaining three sites.

Calculation of the same parameters for each sampling date (Table 4) presents information for temporal comparisons.
For Stations WB1, WB2, and WB3, highest numbers of individuals were collected during July and November (Figure
2). The largest change is in the November WB2 sample and is due to the dramatic increase in density of
Hydropsyche. This parameter is relatively consistent for the May, July, and November samples from WB4. The
number of taxa increased somewhat for all Stations during July (Figure 3), though it is probably not a significant
increase.

The EPT index is variable in these data. As indicated by the taxonomic list, a total of five EPT taxa (Baetis,
Hydropsyche, H. morosa species group, Cheumatopsyche [Trichoptera: Hydropsyche], and Hydroptila [Trichoptera:
Hydroptilidae]) were collected overall; no Station had more than four of these taxa in any single sample (Figure 4).
Of these five taxa, four are caddisflies, and three of these are considered relatively pollution-tolerant; the fifth, the
mayfly, Baetis, is also considered relatively tolerant. The third EPT taxon, Plecoptera, or stoneflies, were never
collected. Percent composition of dominant taxon (Figure 5) showed two different density peaks. At all Stations
in the May sample, Chironomidae was the dominant taxon; in July, Hydropsyche had for the most part become
dominant; by November, the density of the latter had increased for all Stations to 67, 92, 93, and 81 percent,
respectively. These dominance levels dropped somewhat by the April samples.




Tolerance values and trophic designations of benthic macroinvertebrate taxa collected in

Wheaton Branch.

TOLERANCE VALUE
Tricladida (planarians)
Hirudinea (leeches)
Oligochaeta (earthworms)
Gastropoda (snails)

Physella heterostropha

Ferrissia

Pseudosuccinea
Planorbidae

Pelecypoda (clams, mussels)
Pisidium

Crustacea

Amphipoda (amphipods)
Gammarus

Crangonyx
Gammaridae

Decapoda (crayfish)
Astacidae

Isopoda (sowbugs)
Asellus

Acarina (water mites)
Hydracarina :

Collembola (springtails)
Entomobryidae*

Heteroptera (true bugs)
Microvelia*
Corixidae*
Palmacorixa*
Saldidae*
Gerridae*
Gerris*
Trepobates*
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TABLE 1

TROPHIC DESIGNATION

predator
predator

collector gatherer

collector gatherer
scraper
collector gatherer
scraper

filter collector

collector gatherer
collector gatherer
collector gatherer

shredder

collector gatherer

predator

predator
predator
predator
predator
predator
predator
predator



TOLERANCE VALUE

Odonata (damselflies)
Argia
Ishnura
Calopteryx

Ephemeroptera (mayflies)
Baetis

Coleoptera (beetles)
Lampyridae*,@

Trichoptera (caddisflies)
Hydropsyche
Hydropsyche morosa sp. group
Cheumatopsyche
Hydroptila

Lepidoptera (moths)
Nepticula

Diptera (flies)
Simulium

Tipula
Allognosta
Chironomidae

Tanypodinae

Conchapelopia
Acricotopus

Diamesa

TABLE 1 (Cont.)

\T=]

4.5

5.5
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Y, - NN B

TROPHIC DESIGNATION

predator
predator
predator

collector gatherer

predators

filter collector

. filter collector

filter collector
scraper

shredder

filter collector

shredder
collector gatherer
predator
predator
collector gatherer
collector gatherer

*  Non-benthic taxon, surface dweller or incidentally collected

@ Larvae of many species known to be inhabitants of riparian zones very near the edge of the water on wet

but non-submerged soils; often predatory on riparian gastropods



TABLE 2

Summary of macroinvertebrates collected by surber at each of the
two Wheaton Branch and two Sligo Creek stations under study. Each
number represents the number of individuals pooled from 13 surbers
taken over a one-year period.

Station
Wheaton Branch Sligo Creek
TAXON WB1l wB2 WB3 WB4
Hirudinea (leeches) 31 8 1 2
Oligochaeta (earthworms) 59 121 18 27
Gastropoda (snails)
Gastropoda 1 0 0 0
Physella heterostropha 27 23 5 5
Pseudosuccinea 0 1 0 0
Crustacea
Amphipoda (amphipods)
Crangonyx 1 0 1 2
Gammaridae 0 1 1 0
Decapoda (crayfish)
Astacidae 1 1 1 0
Isopoda (sowbugs)
Asellus 0 3 0 0
Acarina
Hydracarina (water mites) - 0 3 0 0
Ephemeroptera (mayflies)
Baetis 10 17 11 2
Trichoptera (caddisflies)
Hydropsyche 96 554 163 49
Hydropsyche morosa sp. group 20 2 0 0
Cheumatopsyche 0 1 1 1
Hydroptila 1 2 0 0
Lepidoptera (moths)
Nepticula 0 0 0 1
Diptera (flies; midges)
Simuliidae 23 14 1 1
Tipula 2 5 0 0
Allognosta 1 0 0 0]
Chironomidae 118 79 28 62
Tanypodinae 10 12 0 0



Table 2 (Cont.)

Station
Wheaton Branch Sligo Creek
TAXON WB1 wB2 WB3 WB4
Conchapelopia 1 0 4] 0
Acricotopus 0 (0] 2 1
Diamesa 0 0 1 0

Total No. Individuals 402 847 234 151



TABLE 3

Tabulated assemblage parameters based on composited surber data
representing the five sampling events. Each number is of a data
composite from 14 individual surber samples. Under percent
composition 'C' stands for Chironomidae and 'H' for Hydropsyche.

Wheaton Branch Sligo Creek
WB1 WB2 WB3 WB4
no. individuals 402 847 234 151
no. taxa 15 17 12 11
EPT* 4 4 3 2
percent composition
dominant taxon (%) 32 (Q) 65 (H) 70 (H) 32 (H)

*EPT = Total number of taxa of Ephemeroptera, Plecoptera, and
Trichoptera :
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TABLE 4

Tabulated assemblage parameters based on surber samples at each of
the four stations separated by date. Each number under 3/26
represents a data composite of 2 surbers; each for the remaining 4
events represents a 3 surber composite.

1990-1991
3/26 5/14 7/28 11/03 4/06
A. sStation: WB1
no. individuals 44 41 136 105 76
no. taxa 2 5 10 6 6
EPT 0 0 4 1 1
percent composition
dominant taxon 70 (C)* 54 (C) 23 (L) 67 (H) 32%%
Akkkkhkkkhkkk
B. station: WB2
no. individuals 56 87 134 483 87
no. taxa 7 6 9 7 4
EPT 1 0 3 2 2
percent composition
dominant taxon 45 (C) 51 (c) 59 (H) 92 (H) 64 (0)
khkkkkkkkkk
C. Station: WB3
no. individuals 9 32 53 106 34
no. taxa 4 3 6 5 4
EPT 1 0 2 2 1
percent composition
dominant taxon 56 (H) 66 (C) 64 (H) 93 (H) 74 (H)
kkkkkhkrhkk
D. Station: WB4
no. individuals 8 49 45 31 18
no. taxa 2 4 8 5 4
EPT 0 0 2 2 1
percent composition
dominant taxon 63 (0) 80 (C) 42 (H) 81 (H) 39 (0)
* C = cChironomidae (midges), L = Hirudinea (leeches), H =

Hydropsyche (caddisflies), and O = Oligochaeta (earthworms)
** both oligochaetes and chironomids numbered 23 in this sample
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Figure 2. Seasonal variation in number of individuals collected
at benthic stations from March 1990 to April 1991.
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Figure 3. Seasonal variation in number of taxa collected at
benthic stations from March 1990 to April 1991.
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Figure 4. Seasonal variation in number of EPT taxa collected at
benthic stations from March 1990 to April 1991.
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Flgure 5. Seasonal variation in percent composition of dominant

taxon from samples collected at benthic station
to April 1991. s from March 1990
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DISCUSSION

Previous studies have indicated that although apparently adequate habitat for benthic community development exists
in Sligo Creek, some other environmental variable may be causing biotic impairment (Stribling et al. 1989; Stribling
and Thaler 1990). Results of this Wheaton Branch study appear to corroborate those data.

However, the intention of this project is for documentation of the biotic condition of the benthic macroinvertebrate
community and to establish a baseline for future biomonitoring of Wheaton Branch. Even though the benthic
samples appeared to indicate better conditions in Wheaton Branch than in Sligo Creek, in every sample composite
from each sampling date (Table 4), the dominant taxon was one of three: either Annelida (usually, aquatic
earthworms [Oligochaeta); once, leeches [Hirudinea)), midges (Chironomidae), or caddisflies (Hydropsyche). These
taxa contain species which are some of the most tolerant to environmental perturbation. Others are very responsive
to organic enrichment; some of the dramatic population increases could potentially be due to a recently discovered
sewer leak upstream of Woodman Avenue. This leak was not discovered until early May 1991 (J. Galli, pers.
comm.). If this leak has been in existence throughout several years or even many months, many of these dominant
taxa could have been heavily influenced.

High benthic population densities (particularly evident at WB2) easily provide a ready source of food for the
predators which were obvious in the D-frame samples (such as firefly larvae [Lampyridae], broad shouldered water
striders [Microvelia], water boatmen [Corixidae and Palmacorixa], shore bugs [Saldidae), and water striders [Gerris
and Trepobates]). However, predators captured in the surber samples (the damselflies Argia and Ishnura) indicate
that there could exist a dynamically stable food source in the benthic habitat. Differences in the interpretation of
predatory species is related to differential agility between bottom and surface-dwelling species. Benthic species have
much less ability to emigrate from the habitat in their immature stages (adults of these taxa are not normally taken
during benthic surveys) when there is a reduction in resource availability. Surface-dwellers do have that ability to
broaden foraging zones either through movement on the water surface or through flight (most of the surface taxa
collected by D-frame were adults).

Seasonality should be a prominent variable in consideration of design for a biomonitoring program in this area. If
sampling had to be restricted to a single season for budgetary or staffing reasons, data collected for this survey
indicate Fall to likely be the most appropriate. Highest numbers of individuals and taxa were collected in Fall and
Winter samples for most Stations. These seasons are when the immature stages of many benthic macroinvertebrates
are attaining their maximum body size prior to pupation and adult emergence in the Spring. This suggests that future
sampling efforts should have their greater intensity in these seasons. However, an optimal design should include at
least one sampling event from each season. A single season, nor a single year, of data provides information which
can characterize natural variability in any waterbody with any certainty.

Results reported here indicate that Wheaton Branch can support a healthy benthic community. With the restoration
activities completed and the resulting baseflow maintenance and frequency reduction of channel-scouring stormflows,
there should be an improvement in the condition of the benthic community. There is little evidence that the channel
work around which this monitoring was designed directly affected the condition of the benthic community. Even
in the current condition, food resources should not be a limiting factor if "patural" fish species are reintroduced.

16



PART 2: FISH

Fishery evaluations were performed with three primary goals; 1) to establish baseline, pre-restoration
characterization of the fish community in Wheaton Branch, 2) to use this information as a basis for
prescribing remediation measures and 3) to help track changes in fish assemblages following restoration
activites. To this end, this study uses elements of the U.S. Environmental Protection Agencies (EPA’s)
newly developed Rapid Bioassessment Protocol (RBP) (Plafkin et al., 1989) and incorporates findings of
recent bioassessment/biomonitoring efforts in other sections of the Anacostia Watershed (Cummins 1988,
Cummins 1991).

Site Selection:

The four study sites were similar for both fish and macrobenthic invertebrate community analysis, except for
minor variations in exact upstream or downstream locations. The locations of fish sampling sites are more
accurately described in the proceeding results section. Please refer to Figure 1, found in Part I, for an
overview of the location of each site fish sampling site.

Materials and Methods:

Fish sampling followed the procedures discussed by Plafkin et al. (1989) and as described and modified by
Cummins (1989 and 1991, respectively). Fish sampling occurred on two dates; 6/14/90 and 7/26/90.

Sampling was conducted by first setting a block seine of 1/4" mesh across the downstream boundary of the
sampling site, then fifty meters directly upstream a second block seine was set across the upstream boundary,
thus impounding the fish in that section of the stream during sampling. Three backpack electrofishing
passes were then made in the sampling area moving in an upstream direction. The duration of electrofishing
time on an individual pass was approximately ten minutes. Stunned fish collected from each proceeding pass
were individually identified, counted, measured, kept separated from the other collections and then released
at the end of sampling. Fish population estimates were based upon three pass depletion models (Zippin,
1956).

Fisheries habitat assessments also followed the approach developed by Plafkin et al. (1989). The condition
of each site under study was rated as a function of its capacity to support a healthy biological community.
Appendix B contains the descriptions of the nine habitat parameters used for this survey.

Data Analysis:

Biological data analysis incorporated eight metrics to arrive at an Index of Biological Integrity (IBI) as
modified from Plafkin et al. (1989) by Cummins, 1991. Individual IBI metric scores used criteria based on
1) expectations of "optimal conditions", and 2.) comparability with an appropriate regional reference site
which could be considered the "best obtainable conditions". "Optimal" metric values are scored as 5, while
metric values 3, 1, and 0 respectively represent conditions approximating, deviating slightly below, or
deviating greatly below the regional reference site values. Therefore, scoring is meant to establish a
hierarchy with the best conditioned streams receiving the highest scores. Figure #6 shows the IBI metrics
and corresponding scoring values used.
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IBI METRIC SCORES

Metric Scoring Criteria
5 3 1 0
1. Total number of fish species/watershed area. Dependent on watershed area, See Figure #7.
2. Number of darter & sculpin species. 3 2 1 0
3. Number of sunfish species. 25 34 1.2 0
4. Average size of principal gamefish', =10% Pref. 230% Qual. 250% Stock <50% Stock
5. Number of intolerant species. >3 2 1 0
6. Proportion of common carp, white suckers, 0-25% 26-50% 51-75% >75%
northern creek chub, and blacknose dace.
7. Proportion of omnivorous/generalist individuals 1-30% 31-60% 61-80% >%0%
8. Proportion of disease/anomalies. <1% 2-5% 6-10% >10%

Figure #6: IBI metrics and scoring criteria.

The following descriptions of these IBI metrics are principally taken from Plafkin et al. (1989) as modified

by Cummins, 1991;

Metric 1.

Total number of fish species: This number generally decreases with increased degradation.

Because the number of potential species can be strongly affected by stream size, scoring should
reflect watershed area at each site. Figure #7 (from Cummins, 1991) compares the number of
species captured at fifteen Anacostia watershed sites sampled in 1990 (in squares) with their
corresponding watershed area. A regression line of these points was calculated (Y =7.189 +
5.862(log X) and drawn (the center line with cross hatches). Flanking lines were then drawn by eye
that roughly bisected the data points above and below the regression line. The assigned metric

values are indicated by circles.

The watershed areas above the Wheaton Branch and Sligo Creek

sampling stations of this study are roughly 1.6 mi? and 1.9 mi?, respectively. The Wheaton Branch

and Sligo Creek sites sampled in this study are indicated by triangles.

! The size groupings are taken from Gabethouse (1984).
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Total Number of Fish Species vs.
Watershed Area, Anacostia River Sites

Number of Species

25
-
20+
15+
10+
54
(Whe_aton Br) A A (Sligo Cr)
=
L
O I 1] UL L L L i ] P rreirri I | L L L L
0.1 100.0
Log Watershed Area (square miles) -
Figure #7: Total number of fish species versus watershed
area for the Anacostia River (Cummins 1991).

Metric 2. Number of darter, sculpin or madtom species: These species are seasitive to degradation
resulting from siltation and benthic oxygen depletion because they feed and reproduce in benthic
habitats (Kuehne and Barbour 1983: Ohio EPA 1987). The metric scores may be conservative, since
six darter species, two sculpin species and two madtom species have historically been documented in
the area or are reported to include this area within their natural range (Cummins, 1987).

Metric 3. Number of sunfish species: Numbers of these pool species decrease with increased
degradation in pools and instream cover (Gammon et al.. 1981; Angermeier 1983; Platts et al..
1983). Most of these fishes feed on drifting and surface invertebrates, are active swimmers and
important sport species.

Metric 4. Average size of principal gamefish: Streams with poor habitat for adult gamefish tend to

be unproductive and support populations of small-sized gamefish. This metric reflects biological
condition as a function of gamefish sizes. Gamefish size-groupings are from Gabelhouse (1984).
Metrics based on gamefish sizes are used in the midwest (Plafkin et al., 1989) and have been used in
the west for salmonids (Hughes and Gammon, 1987). Research by Bayless and Smith (1964)
revealed the numbers of legal-sized fish were reduced by nearly 9% following the channelization of
lotic waters in North Carolina. By contrast, Burgess (1985) found that average sizes of gamefish
increased following stream restoration.
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Metric 5. Number of intolerant species: This metric distinguishes high and moderate quality sites
using species that are intolerant of various chemical and physical perturbations. Intolerant species
are typically the first species to disappear following a disturbance. Assigned tolerances of specific
fishes can be found in Appendix C.

Metric 6. Proportion of common carp, white suckers, northern creek chub, and blacknose dace:
These fish are tolerant species which usually compromise most of the fish biomass in streams.
Generally, these species become more abundant with increased degradation. All but the blacknose
dace are long-lived provide a multi-year integration of physicochemical conditions.

Metric 7. Proportion of omnivorous/generalists individuals: This trophic composition metric offers a
means to evaluate the shift towards more generalized foraging that typically occurs with increased
degradation of the physicochemical habitat. The percent of omnivorous/generalists in the
community increases as the physical and chemical habitat deteriorates. Assignment of trophic guilds
can be found in Appendix C.

Metric 8. Proportion of disease/anomalies; The proportion of deformities, eroded fins, lesions, or tumors
(DELT’s) depicts the health and condition of individual fish. These conditions occur infrequently or
are absent from minimally impacted reference sites, but occur frequently below point sources and in
areas where toxic chemicals are concentrated. They are excellent measures of the subacute effects
of chemical pollution and the aesthetic value of game and nongame fish.

Each site was evaluated by calculating values for each metric and then comparing these values with the
respective scoring criteria. Individual metric scores are then added to calculate the total IBI score. The
total IBI score for each site is then divided by an IBI reference site score. Therefore, the biological
condition for each site was expressed as a percent of this reference-site condition. The reference site chosen
for this study is the Northwest Branch, Anacostia River, near Montgomery County’s Layhill Park?,

Habitat analysis evaluated habitat assessment scores in the same manner. Each site’s total habitat score was
divided by the reference site’s habitat score. Thus, habitat quality is also expressed as a percent of reference
site conditions.

RESULTS

The following pages provide a synopsis of the data collected during the survey. Overhead views of each site,
transcribed from field sketches made during sampling, are accompanied by habitat assessment scores, depth
profiles, lists of species and numbers of individuals captured at each sampling date, estimates and notes on
site characteristics. Only three species of fish, Blacknose Dace (Rhynichthys atratulus), northern creek chub
(Semotilus atromaculatus), and goldfish (Carassius auratus) were captured. Habitat conditions were found
to be poor in Wheaton Branch but Sligo Creek sites habitat conditions were scored slightly better than the
reference site.

2 This reference site has been previously used as
a reference site for small piedmont streams in the
Anacostia watershed (Cummins 1991). Appendix D
provides a list of the fish collected in the Northwest
Branch during 1990.



Site Location:

SITE:#1 Wheaton Branch and Woodman Avenue (WB x WA)

downstream of Woodman Avenue, immediately below where stream enters current park area.
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(Downstream) Transect Meter Intervals (Upstream)

TEMPS: Spring 17 ¢ Summer 25 ¢
GRADE : SINUOSITY:
- HABITAT
8y, ). | PARAMETER RANK SCORE DESCRIPTION
25 Bottom 10-30% rubble or gravel,
Substrate _Fair _ 6 _ Habitat less than desirable
Embedded- Gravel, cobble, and boulder
| __hess Poor __ 2 >75% surrounded fine sediment
1
E Velocity/ 2 of 4 habitat categories pres.
i __Depth Fair _ 7 missing riffles/runs = low score
" 1
=77 R i Channel Heavy deps. of fine mat., in-
"l‘;. _ i Alteration _Poor creased bar devel. pools w/silt
PSR ' i Scouring/ 30-50% affected, deps. and scour
| Deposition _Fair _ 4 at bends, some filling of pools
]
E Pool/Riffle Adequate depth inpools, riffles
| Run/Bend good _ 9  Bends provide habitat
1
]
{ Bank Unstable, many eroded areas, s ide
| Stability _Poor __2  slopes >60% & raw areas common
[}
E Bank Veg. 25-49% of the strm. bank covered
{ Stability _Fair _ 5 by veq., gravel, or lger. mat.
]
i Streams ide Dominant vegetation
i Cover Good 8 is of tree form
]
i
! Total Score 43
1
) . (61490)
Species captured # of individuals pop. est/std crror
Blackaose Dace 92 109.4 98
Northern Creek Chub 24 327 99
(9 Northern Creek Chub had fin crosions)
. (7r26/50)
Species caprured # of individuals pop. est/std. error
Blacknose Dace 90 97.9 54
Northera Creek Chub - kS 419 53

stream surface area- 207.75 square meters (021 h)

Riffle:pool ratio- 1:5.7

= 4936 Blacknose Dace per bectare
= 1381 Northern Creck Chub per bectare
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SITE:#2 Wheaton Branch and Belvedere Boulevard (WB X BB)
downstream of Belvedere Boulevard. The downstream edge of the transect was approximately 25
meters upstream from the park footbridge.

Site location:

DEPTH PROFILE (M)

Total Score 49
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i TEMPS: Spring 18 ¢ Summer 22 ¢

1
GRADE : SINUOSITY:

|

! HABITAT

\ PARAMETER RANK  SCORE DESCRIPTION
Bottom 10-30% rubble or gravel
Substrate Fair 9 habitat less than desirable

f Embedded- Gravel, cobble, and boulder

| __ness Poor 2 >75% surrounded by fine sediment

]

E Velocity/ 2 of 4 hab. categories present

i\ __Depth Fair _8 missing riffles/runs = low score

1

E Channel Mod dep. of new gravel, poals w/

| Alteration Fair 4 silt, embankments on both sides

]

E Scouring/ 30-50% affected, deps. & scour

| Deposition _Fair 7 at bends, some filling of pools

]

E Pool/Riffle Qccasional riffle or bend, Bott-

! Run/Bend Fair 6  om contours provide some habitat

1

1

| Bank Unstable, many eroded areas side

! Stability Poor 1 slopes >60% & raw areas common

1

E Bank Veg. 25-49% of the streambank covered

| Stability Fair 4 by veq., gravel, or lger. mat.

1

E Streamside Dominant vegetation

! Cover Good 8 is of tree form '

E

1

!

. (6/14/90)
cies captured # of individuals 3 std error
Blacknose Dace 59 658 50
Northera Creek Chub 3 349 13
Goldfish 2 NWA N/A

(5 Northern Creck Chub had fia erosions, 2 had skin lesions, and 1 bad skin lesions and fin ¢rosions)

] (7126/90)
Species captured # of individuals pop. est./std. error
Blacknose Dace 152 1662 6.7
Northern Creck Chub z 35.1 174

strearn surface area- 277.0 square merers (028 h)

= 4143 Blacknose Dace per hectare
= 1250 Northern Creek Chub per hectare

Riffle:pool ratio- 1:9.6
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’ SITE:#3 Sliqo Creek and Wheaton Branch (upstream) (SLC x WBU)
Site location: Sligo Creek, J0 meters upstream from the confluence of Wheaton Branch.

DEPTH PROFILE (M)

Total Score 93

i
5 0.0T . o
1 [} [
H i
1 0.5+
] }
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BRI Y | 1.5+
3y ISR ! lemeee Focmmee E S Fomen- FO—— Foooman PO
2Ry ! 0 10 20 30 40 50
Ay V ! (Downstream) Transect Meter Intervals (Upstream)
5 |
:’. ! TEMPS: Spring _15 ¢ Summer __ 23 ¢
11 1
R i
"'-lfd | GRADE: SINUOSITY:
' i
1
! HABITAT
| PARAMETER RANK SCORE DESCRIPTICN
E Bottom >50% rubble, gravel, submerged
! Substrate excel _l6 logs ,undercut banks or other hab
[}
| Embedded- Gravel, cobble & boulder are be-
! __ness excel 18  tween 0-25% covered by fine sed.
1)
E velocity/ 2 of 4 hab. categories present
| _Depth Fair _10  missing riffles/runs = low score
1
1
! Channel Some new increase in bar form.
! Alteration _Good _11 coarse gravel some channelizat.
|
E Scouring/ 5-30% affected, scour at const-
! Deposition _Good _10 rictions, some dep. in pools
I
! Pool/Riffle Adequate depth in pools & riffle
! Run/Bend Good 8 Bends provide habitat
1
i Bank Mod. stable, small areas of
! Stability _Good _ 7  erosion, 1 side slope up to 40%
1
i Bank Veg. 50-79% of the streambank covered
! Stability _Good _ 7 by veq., gravel or lger. mat.
)
E Streamside Dominant vegetation
i Cover Good 6 is of tree form
i
i
1)

. (6/14/90)
Species captured # of individuals pop. est/std error
Blacknose Dace 130 146.7 79
Northern Creck Chub 44 3.7 15

(2 Northern Creek Chub were covered with Saprolenia sp. ("Ick”) and 1 had tumors)

. (7726/90)
Species captured _ # of individuals _ pop. est/std. error
Blacknose Dace 55 787 184

Northern Creek Chub 24
stream surface area- 181.05 square meters (018 h)

= 6261 Blacknose per hectare

= 4093 Northern Creek Chub per hectare
Riffle:pool ratio- 1:4.1
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SITE:#4 Sligo Creek and Wheaton Branch (downstream) (SLC x WBD)
Site location: Sligo Creek, immediately downstream from it's confluence with Wheaton Branch.

DEPTH PROFILE (M)
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HABITAT
PARAMETER RANK  SCORE DESCRIPTION

'2:6?
58
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Sarilrda
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Bottom >50% rubble, gravel, submerged
Substrate Excel 16 logs, undercut banks & other hab

Total Score 97

a5s Embedded- Gravel, cobble, boulder are be-
§. OS Sos ness Excel 18 tween 0-25% coveref by fine sed.
% o Velocity/ 2 of 4 hab categories present
T\ oﬁ h l\lb Depth Fair _10 missing riffles/runs = low score
i Channel Some new increase in bar form.
| Alteration Good 10 coarse gravel & some channeliz.
)
E Scouring/ >5% of the bottom affected by
| Deposition Excel _12  scouring and deposition
1
1
! Poal/Riffle Adequate depth in pools & riffle
! Run/Bend Good 10 Bends provide habitat
i Bank Mod. stable, small areas of
! Stability Good 7 erosion, 1 side slope up to 40%
1
“1 Bank Veg. 50-79% of the streambank covered
y Stability  Good 8 by veq., qravel, or lger. mat.
)
E Streamside Dominant vegetation
! Cover Good 6 is of tree form
[]
;
)
]

. 6/14/90
Species captured # of individuals __Ppop. est/std error
Blacknose Dace 306 3440 121
Northern Creek Chub 36 415 5.0

{4 Northera Creek Chub had fin erosions and 2 had skin lesions)

(7726/90)

Soecies captured  # of individuals pop. est./std. error
Blacknose Dace 118 130.7 6.7
Northern Creek Chub 12 126 11

stream surface area 203.75 squarc meters (024 b)
= 9890 Blacknose Dace per hectare
= 1127 Northern Creek Chub per hectars
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Total IBI and Habitat Assessment scores, along with the percent of reference for each site, are shown below
in Table 5.

Table S.

IBI and Habitat Assessment Scores for Wheaton Branch Project

| IBI | IBI | Habitat | Habitat
Site ISCORES! % of Reference | Scores |% of Reference
1. Wheaton Br. at Woodman Ave 0 .00 43 49
2. Wheaton Br. at Belvedere Blvd. 0 .00 49 56
3. Sligo Cr. above Wheaton Br. 0 00 93 1.06
4, Sligo Cr. below Wheaton Br. 0 .00 97 1.10
13. NW Branch at Layhill Park (R) 27 1.00 88 1.00

(R) = Reference Site

Fish species compositions in the study area were also compared to fish species compositions at other small-
stream sites in the piedmont/coastal-floodplain transition area of the Anacostia basin. Table 6, found on the
following page, compares proportions of individuals represented by each fish species collected at Wheaton
Branch and these four sites. Table 6 is arranged such that the least disturbed sites are on the right with
increasing degradation as one reads the table from right to left. The general trend in this comparison
follows basic ecological tenants; i.e., that the least disturbed sites have greater numbers of species and the
numbers of individuals representing these species are more evenly distributed. Also, in disturbed sites,
pollution tolerant species® occupy a larger proportion of the community, both in terms of numbers of
species and numbers of individuals. For example, the Northwest Branch site had 21 species with one
pollution intolerant species, the rosyside dace (Clinostomus funduloides), representing 30% of the individuals
captured. Conversely, Wheaton Branch had only three species, all highly pollution tolerant, with one
species, the blacknose dace, having 77% of all individuals captured. Another indication of environmental
stress was that 11% (20 of 182) of the northern creek chubs collected had either fin erosions, skin lesions,
external fungal infections or combinations of these external symptoms. These symptoms are associated with
environmental degradations such as chronic, sublethal exposure to contaminants, low dissolved oxygen, or
high levels of suspended solids (Wedemeyer, G. A. et al., 1990).

3Assignments of pollution tolerances can be
found in Appendix C.
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CONCLUSIONS AND RECOMMENDATIONS

The "0" values for IBI scores at all four sites and the community population comparisons found in Table 5
reflect the depauperate condition of fish communities in the study area. Chronic problems with water
quality and loss of habitat have eliminated all but the hardiest of fish species in Wheaton Branch. In
addition, downstream barriers to fish migration in Sligo Creek prevent natural re-establishment of fish
populations back into it’s headwater streams such as Wheaton Branch (Cummins 1991).

That is the bad news, but there is good news. Improvements in the physical-habitat/structural-complexity of
Wheaton Branch were completed in April of 1991. Water quality benefits and improved stability in flow
regime are expected due to a recently completed stormwater retrofit facility upstream from the study area.
In addition, the availability of food, as described in the benthic macroinvertibrate analysis of this report, does
not appear to be a limiting factor for fish in Wheaton Branch. Based upon these factors, Wheaton Branch
should support a greater diversity of fish species. Unfortunately, downstream blockages to fish migration
prevent the natural re-establishment of a more diverse fish community in Wheaton Branch. Therefore, we
recommend experimental transplant stocking of selected fish species into Wheaton Branch.

To our knowledge, no one has attempted this type of urban stream fish reintroduction. Therefore, our
approach will be experimental. Several meetings, or "brainstorming sessions’, were held during the course of
this study in order to develop a restocking strategy. Participants included Charlie Gougeon (Maryland
Department of Natural Resources), Dan Harper (Montgomery County Department of Environmental
Protection), Keith Van Ness (Maryland National Capitol Parks and Planning Commission), Jim Cummins
(Interstate Commission on the Potomac River Basin), John Galli (Metropolitan Washington Council of
Governments), and Sam Stribling (Environmental Associates). From these meetings several
recommendations where developed to improve the success of such transplant stocking.

First, we recommend stocking only a select collection of fish species which are indigenous to small-streams
and native to the area. Using our collective experience in the region and Table 6 as a reference, we selected
the following ten species* as target introductions;

Swallowtail Shiner (Notropis procne) Cutlips Minnow (Exoglossum maxillinqua)
Satinfin Shiner (Notropis analostanus) Longnose Dace (Rhinichthys cataractae)
White Sucker (Catostomus commersoni) Tessellated Darter (Etheostoma olmstedi)
Bluntnose Minnow (Pimephales notatus) Silverjaw Minnow (Ericymba buccata)
Common Shiner (Notropis cornutus) Rosyside Dace (Clinostomus funduloides)

Such species could all be collected and culled from other Anacostia streams, including the Northwest
Branch, and then re-introduced into the Wheaton Branch study area. We do not recommend stocking of
any sunfish species into the study area because of expected problems with sunfish predation on the
establishing minnow populations and, from our experience, sunfish tend to be introduced all too rapidly by
local anglers.

Second, stocking should be phased in order to permit less prolific species to establish themselves prior to the
introduction of the prolific species, thereby reducing inter-species competition pressures. If the prolific
species were introduced concurrently with the other species, they might prevent the successful recolonization
of the less prolific species into Wheaton Branch. The targeted fish species and the three phases of stocking
are represented in the far right column of Table 6.

4See Attachment I "Index and Field Identification Guide to the Fishes in the District of Columbia® for pictures
and descriptions of these fishes.
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The first phase of stocking should consist of moderately pollution-tolerant/moderately-prolific species such as
the bluntnose and silverjaw minnows, white suckers, longnose dace and the tessellated darter (indicated by a
#1, Table 6). If this stocking proved successful by the establishment of viable populations of these first-
phase stocked species, two additional stocking scenarios could also be attempted as follows;

A)) In the first scenario, where the water quality of Wheaton Branch shows a marked improvement over
pre-restoration conditions*, a second-phase stocking of more pollution-intolerant/less-prolific species
such as the common and rosyside shiners (indicated by a #2, Table 6) should be tried. If this stocking
also proved successful, a third stocking consisting of cutlips minnows, swallowtail shiners and satinfin
shiners should be performed. These are the moderately pollution-tolerant/prolific species (indicated by
a #3, Table 6) which should be the last species stocked. If they were stocked in earlier events they
would probably out-compete the developing populations of the non-prolific species.

B.) An alternative stocking scenario is recommended in the event that the first stocking is successful but
the water quality of Wheaton Branch does not show an improvement from pre-restoration conditions,

In this case, the pollution-intolerant species would not be stocked during the second phase of stocking.
Instead, the moderately pollution-tolerant/prolific species would be stocked following the first-round
stocking effort,

The preferred stocking time is early spring, when most species are in preparation for spawning. If these fish
could subsequently spawn in Wheaton Branch it could increase the chances of establishing viable fish
populations during the first year. Monitoring of each phase of stocking should occur both during the
proceeding fall and prior to any subsequent stocking the following spring.

As previously stated, there is very limited information regarding restocking of non-game (forage-base)
species into urban impacted streams. Therefore, we relied upon our best professional judgement coupled
with the availability of the two general habitat types found in Wheaton Branch; pools and riffles, to develop
stocking rates. We recommend stocking approximately 10-20 individuals of each species into each pool or
riffle, depending on species habitat preference and size and depth of individual pools or riffles. We also
strongly recommend that local volunteers be incorporated into the stocking program. Local involvement will
help develop and build a sense of neighborhood stewardship, an element which is vital to insuring respect
and concern for the integrity of the resource.

“Key water quality conditions necessary for the
selected pollution intolerant fishes; the rosyside dace
and common shiner, include maintaining summer
water temperatures below 25° C, and decreased
sediment and organic loadings.
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APPENDIX A. Taxonomic list. Asterisk indicates non-benthic taxon.

Stn/rep Date Taxon Total
WB1S1 3/26/90 Oligochaeta 3
WB1s1 3/26/90 cChironomidae (14L) 14
WB1S2 3/26/90 Oligochaeta 10
WB1S2 3/26/90 Chironomidae (17L) 17
WBIN1 3/26/90 Chironomidae (2L) 2
WB1N1 3/26/90 Conchapelopia (1P) 1
WBIN2 3/26/90 Oligochaeta 1
WB1N2 3/26/90 Chironomidae (3L) 3
WB2s1 3726790 Oligochaeta 10
WB2s1 3/26/90 Physella heterostropha 1
WB2S1 3/26/90 Pseudosuccinea 1
WB2s1 3/26/90  Hydropsyche (10L) 10
wWB2s1 3/26/90 Chironomidae (6L) 6
WB2s1 3/26/90 Acricotopus (1P) 1
WB2S2 3/26/90 Oligochaeta 4
WB2S2 3/26/90 Entomobryidae* 2
WB2S2 3/26/90  Hydropsyche (1L) 1
WB2S2 3/26/90 Chironomidae (7L) 7
WB2S2 3/26/90 Conchapelopia (1P) 1
WB2N1 3/26/90  Crangonyx 1
WB2N1 3/26/90 Rydracarina 3
WB2N1 3/26/90 Chironomidae (4) 4
WB2N1 3/26/90 Conchapelopia (1P) 1
WB2N2 3/26/90 Chironomidae (2L) 2
WB2N2 3/26/90 Conchapelopia (1L) 1
WB3S1 3/26/90 Physella heterostropha 1
WB381 3/26/90  Crangonyx 1
WB3s1 3/26/90 Hydropsyche (4L) 4
WB3s2 3/26/90 Oligochaeta 2
WB3S2 3/26/90 Entomobryidae* 1
WB3S2 3/26/90  Hydropsyche (1L) 1
WB3N1 3/26/90 Oligochaeta 1
WB3N1 3/26/90 Physella heterostropha 1
WB3N1 3/26/90 Hydropsyche (1L) 1
WB3N2 3/26/90 Oligochaeta 1
WB4S1 3/26/90 oligochaeta 2
WB4S1 3/26/90 Physella heterostropha 1
WB4S1 3/26/90 cChironomidae (1L) 1
WB4S2 3/26/90 oOligochaeta 2
WB452 3/26/90 Entomobryidae* 1
WB4S2 3/26/90 Chironomidae (2L) 2
WB4N1 3/26/90 Oligochaeta 2
WB4N1 3/26/90 Microvelia* (1N) 1
WB4N2 3/26/90 - 0
WB1S1 5/14/90 Oligochaeta 1
WB1S1 5/14/90 Physella heterostropha 5
wB1s1 5/14/90 Chironomidae (10L) 10
WB1S1 5/14/90  Simulium (1L) 1
WB1s2 5/14/90 Oligochaeta 2
WB1S2 5/14/90 Physella heterostropha 3
WB1s2 5/14/90 cChironomidae (4L) 4
WB1S2 5/14/90 Simulium (2) 2
WB1S2 5/14/90 Astacidae 1
WB1S3 5/14/90 Oligochaeta 3
w8183 5/14/90 Physella heterostropha 1
WB1S3 5/14/90 Chironomidae (8L) 8
WBIN1 5/14/90 oOligochaeta 2
WB1N1 5/14/90 Physella heterostropha 2
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Stn/rep Date

WB1N1

WB2s1
WB2s1
WB2s1
WB2s1
WB2S2
WB2s2
WB252
WB2s2
WB2s2
WB252
WB2s3
WB2s3
wB2s3
wB2s3
wWB2s3
WB2s3
WB2N1
WB2N1
WB2N1
WB2N1
WB2N1

WB4S1
WB4S1
WB4S1
w8451
WB4S2
WB4S2
WB4S2
WB4S3
WB4S3
WB4S3
WB4N1
WB4NT
WB4N1

WB3s1
WB3S1
WB3s1
wB3s2
wB3s3
WB3S3
WB3S3
WB3s3
WB3S3
WB3N1
WB3N1
WB3N1
WB3N1
WB3N1
WB3N1
WB3N1

WB1s1
wB1s1
wB1s1
wB1s1
wB1S1
WB1S1

wB1s3
w8183
wB1S83

5/14/90

5/14/90
5/14/90
5714790
5/14/90
5/14/90
5/14/90
5/14/90
5/14/90
5/14/90
5/14/90
5/14/90
5/14/90
5/14/90
5/14/90
5/14/90
5/14/90
5/14790
5/14/90
5/14/90
5/14/90
5/14/90

5/14/90
5/14/90
5/14/90
5/14/90
5/14/90
5/14/90
5/14/90
5/14/90
5/14/90
5/14/90
5/14/90
5/14/90
5/14/90

5/14/90
5/14/90
5/14/90
5/14/90
5/14/90
5714790
5/14/90
5/14/90
5/14/90
5/14/90
5/14/90
5/14/90
5/14790
5714790
5/14/90
5/14/90

7/28/90
7/28/90
7/28/90
7/28/90
7/28/90
7/28/90

7/28/90
7/28/90
7/28/90

Taxon
Chironomidae (3L)

Oligochaeta

Physella heterostropha
Chironomidae (8L)
Simulium (1L)
Oligochaeta

Physella heterostropha
Chironomidae (18L)
Guttipelopia (1P)
Simulium (3L)

Tipula (1L)
Oligochaeta

Physella heterostropha
Asellus

Astacidae
Chironomidae (15L, 2P)
Simulium (3L)
Oligochaeta

Physella heterostropha
Corixidae (1N)
Chironomidae (2L)
Guttipelopia (1P)

Oligochaeta

Physella heterostropha
Baetis (11N)
Chironomidae (6L)
Physella heterostropha
Chironomidae (5L)
Simulium (1L)
Oligochaeta

Baetis (2N)
Chironomidae (5L)
Baetis (4N)

Saldidae* (1N)
Chironomidae (4L)

Oligochaeta

Baetis (3N)
Chironomidae (10L)
Chironomidae (3L)
Oligochaeta

Physella heterostropha
Baetis (10N)
Gerridae* (1N)
Chironomidae (6L)
Oligochaeta

Physella heterostropha
Planorbidae (Gyraulus?)
Pisidium

Gammarus

Baetis (1N)
Chironomidae (1L,1P)

Oligochaeta
Trepobates® (1IN)

Hydropsyche morosa sp. group (20L)

Hydroptila (1L)
Chironomidae (10L, 2P)
Simuliidae (17L)

Oligochaeta
Hirudinea
Physella heterostropha

Total

- py
SN A2 VU N=2NNVIO2WN 0O W= 00 W

-

-

N * N VP RNV JENY g

-

-—
N = 2t N VN2 O e NOWW
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WB1S3 7/28/90 Baetis (4N)

WB1S3 7/28/90  Hydropsyche (9L)
WB1S3 7/28/90 Chironomidae (4L, 2P)
WB1S3 7/28/90 Simuliidae (2L)
WB183 7/28/90 Tipula (1L)

WB1IN 7/28/90 Hirudinea

WB1IN 7/28/90  Ferrissia

WB1IN 7/28/90 Physella heterostropha (26 empty) 5
WBIN 7/28/90 oOligochaeta

WBIN 7/28/90 Palmacorixa (1A)
WB1N 7/28/90 Hydroptila (1L)

WBIN 7/28/90 Chironomidae (3L)
WBIN 7/28/90 Simuliidae (1L)

- N = d d N = 2 N WO

wB2s1 7/28/90 Oligochaeta 3
WB2s1 7/28/90 Baetis (15N) 15
wB2s1 7/28/90  Hydropsyche (2L) 2
WB2s1 7/28/90 Chironomidae (5L) 5
WBe2s1 7/28/90 Tipula (1L) 1
WB2S2 7/28/90 Oligochaeta 1
wB2s2 7/28/90 Hirudinea 7
WB2S2 7/28/90 Baetis (2N) 2
WB2S2 7/28/90  Hydroptila (1L) 1
WB2S2 7/28/90  Hydropsyche (43L, 2P) 45
WB2s2 7/28/90 Chironomidae (3L) 3
WB2s2 7/28/90 simuliidae (3L) 3
WB2S3 7/28/90 Oligochaeta 6
WB2S3 7/28/90 Hirudinea 1
WB2S3 7/28/90 Physella (all empty shells) 5
WB2S3 7/28/90 Hydropsyche (32L) 32
WB2S3 7/28/90  Hydroptila (1L) 1
WB2S3 7/28/90 Chironomidae (3L) 3
WB2S3 7/28/90 Tipula (iL) 1
WB2N 7/28/90 Oligochaeta 3
WB2N 7/28/90 Chironomidae (8L) 8
WB3S1 7/28/90 oOligochaeta 1
WB3s1 7/28/90 Baetis (3N) 3
WB3s1 7/28/90  Hydropsyche (19L) 19
WB3s2 7/28/90 Oligochaeta 3
WB3s2 7/28/90 Hirudinea 1
WB3s2 7/28/90 Veliidae (IN) 1
WB3S2 7/28/90 Baetis (6N) 6
HB3s2 7/28/90  Hydropsyche (11L) 1"
WB3s2 7/28/90  Chironomidae (1L) 1
WB3s2 7/28/90 sSimuliidae (1L) 1
WB3s3 7/28/90 Oligochaeta 2
WB3S3 7/28/90 Baetis (2N) 2
wB3S3 7/28/90  Hydropsyche (4L) 4
WB3N 7/28/90 Chironomidae (2L) 2

WB4S1 7/28/90 Oligochaeta

WB4S1 7/28/90 Hirudinea

WB4S1 7/28/90  Crangonyx

WB4S1 7/28/90  Hydropsyche (14L, 2P)
WB4S1 7/28/90 Chironomidae (1L)
WB4S1 7/28/90 Nepticula (1L)

WB4S2 7/28/90 Oligochaeta

WB452 7/28/90 Physella heterostropha
WB4S2 7/28/90 Baetis (1N)

WB4S2 7/28/90  Hydropsyche (3L)
WB4S2 7/28/90 Chironomidae (2L)
WB4S3 7/28/90 Oligochaeta

WB4S3 7/28/90 Baetis (1N)

WB4S3 7/28/90 chironomidae (6L, 3P)

Py

[P NN N 7 QN UGN N X
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Stn/rep Date

WB4N
WB4N
WB4N
WB4N
WB4N

WB151
wBis1
WB151
wWB1s1

WB1s2
wB1s2
WB1S2
wWB182
WB1S3
WB1S3
WB1N
WBIN
WB1N
WB1N
WBIN

WB2s1
WB2S1
wB2S1
wB2s1
WB2S2
WB2s2
wWB2s2
WB2S2
WB2S2
wB2s2
WB2S3
WB2s3
wWB2s3
WB2S3
WB2s3
WB2N

WB2N

WB2N

WB3s1
wWB3s1
WB3S1
wB3s2
WB3s2
WB3s2
WB3S3
WB3s3
WB3N

WB4S1
WB4S1
WB4S2
WB4S2
wWB4S2
WB4S3
WB4S3
WB4S3
WB4S3
WBAN

WB4N

7/28/90
7/28/90
7/28/90
7/28/90
7/28/90

11703790
11/03/90
11703790
11/03/90

11/03/90
11/03/90
11/03/90
11/03/90
11/03/90
11703790
11703790
11/03/90
11703/90
11/03/90
11/03/90

11703790
11703/90
11/03/90
11/03/90
11703790
11703790
11/03/90
11703790
11/03/90
11/03/90
11703790
11/03/90
11/03/90
11/03/90
11/703/90
11/03/90
11/03/90
11703790

11703790
11703790
11/03/90
11/03/90
11703790
11/03/90
11/03/90
11/03/90
11/03/90

11703790
11/03/90
11703790
11/03/90
11/03/90
11703790
11/03/90
11/03/90
11/03/90
11703/90
11/03/90

Taxon Total

Tricladida
Hirudinea
Baetis (1N)
Argia (1N)
Hydropsyche (2L)

M o= b = =

Oligochaeta 1
Hydropsyche (40L) 40
Chironomidae (9L) 9
Simuliidae (1L) 1

Oligochaeta 6
Hydropsyche (20L) 20
Chironomidae (15L) 15
Tipula (1L) 1
Oligochaeta 1
Hydropsyche (10L) 10
Oligochaeta 1
Ischnura ? (4N) 4
Hydropsyche (6L) [
Chironomidae (13L) 13
Tipula (iL) 1

-
n

Oligochaeta

Hydropsyche (36L)

Simuliidae (2L)

Chironomidae (1L)

Gastropoda

Hydropsyche morosa sp. group (2L)
Hydropsyche (312L) 31
Chironomidae (1L)
Simuliidae (1L)
Tipula (1L)
Oligochaeta
Asellus
Hydropsyche (98L)
Simuliidae (1L)
Tipula (1L)
Oligochaeta
Chironomidae (6L)
Oligochaeta

&

0
SO N 220NN =R NN = N

Physella heterostropha
Cheumatopsyche (1L)
Hydropsyche (82L) 8
Oligochaeta
Hydropsyche (15L)
Chironomidae (2L)
Crangonyx
Hydropsyche (2L)
Oligochaeta

-
WN 2NNV =W

Gerris (1A)
Hydropsyche (2L)
Cheumatopsyche (1L)
Hydropsyche (3L)
Chironomidae (2L)
Oligochaeta
Crangonyx
Hydropsyche (20L)
Chironomidae (1L)
Oligochaeta
Crangonyx

caaBaapuwana
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Stn/rep Date

WB4N

WB4N

WB4N

WB1S1
WB1s1t
WB1s1
w8181
wB1s1
wB1S1
w8181
wB1S2
wB1s2
wB1s2
WB1s2
wB1s3
WB1S3
wB1s3
WB1IN

WBIN

WB1N

wB2s1
wB2s1
WB2S1
wB2S1
WB2S2
WB2S2
wB2s2
WB2S3
WB2S3
wB2s3
WB2N

WB3s2
wWB3s2
WB3s2
wB3s2
wB3s2
WB3s1
wWB3s1
wWB3s1
WB3S3
WB3s3
WB3S3
WB3N

WB4S1
WB4S1
wWB4S1
WB4S2
WB4S2
WB4S2
wB4S2
WB4S3
WB4S3
WB4S3
WB4N

WB4N

11703790
11/03/90
11/03/90
04/06/91
04/06/91
04/06/91
04/06/91
04/06/91
04/06/91
04/06/91
04/06/91
04706791
04/06/91
04706/91
04/06/91
04/06/91
04/06/91
04/06/91
04/06/91
04/06/91
04/06/91
04/06/91
04/06/91
04/06/91
04/06/91
04/06/91
04/06/91
04/06/91
04706/91
04/06/91
04/06/91
04/06/91
04/06/91
04/06/91
04/06/91
04/06/91
04706791
04/06/91
04/06/91
04/06/91
04/06/91
04/06/%1
04/06/N
04/06/91
04/706/91
04/06/91
04/06/91
04/06/91
04/06/91
04/06/91
04706/91
04/06/91
04/06/91
04/06/91
04/06/91

Taxon

Calopteryx (1N)
Lampyridae* (1N)
chironomidae (2L)
Oligochaeta
Crangonyx
Hydropsyche (13L)
chironomidae (7L)
Tanypodinae (8L)
Conchapelopia (1P)
Allognosta (1L)
Oligochaeta
Hydropsyche (2L)
Chironomidae (5L)
Tanypodinae (2L)
Oligochaeta
Hydropsyche (2L)
Chironomidae (11L)
oligochaeta
Chironomidae (1L)
Tanypodinae (5L)
Oligochaeta
Hydropsyche (4L,1P)
Cheumatopsyche (1L)
Matus* (3A)
Oligochaeta
Hydropsyche (12L)
Tanypodinae (4L)
Oligochaeta
Hydropsyche (1L)
Tanypodinae (8L)
Tanypodinae (2L)
Oligochaeta
Astacidae
Hydropsyche (15L, 2P)
Chironomidae (1L, 1P)
Acricotopus (1P)
Hydropsyche (4L)
Acricotopus (1P)
Chironomidae (1L)
Diamesa (1P)
Hydropsyche (4L)
Chironomidae (1L)
Oligochaeta
Hydropsyche (2L)
Chironomidae (1L)
Oligochaeta
Hydropsyche (2L)
Chironomidae (2L)
Acricotopus (1P)
Oligochaeta
Hydropsyche (1L)
Chironomidae (2L)
Hydropsyche (1L)
Chironomidae (1L)

Total
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ORIGINS OF SELECTED ANACOSTIA RIVER FISH SPECIES

APPENDIX C: TOLERANCES, TROPHIC GUILDS, AND

Fish Species Trophie level Tolerance Origin Source’
1. A. Brook Lamprey filterer intolerant native EPA
2. American Eel piscivore intermediate native EPA
3. Blueback Herring invertivore intermediate native JC
4. Alewife invertivore intermediate native EPA
5. Gizzard Shad omnivore intermediate native EPA
6. Brown Trout insectivore intermediate exotic EPA
7. Rainbow Trout insectivore intolerant intro EPA
8. Eastern Mudminnow insectivore tolerant native JC
9. Chain Pickerel plscivore intermediate native EPA
10. Common Carp omnivore tolerant exotic EPA
1i. Goldfish omnivore tolerant exotic EPA
12, Silver jaw Minnow insectivore intermediate native EPA
13. Cutlips Minnow omivore intermediate native JC
14. River Chub piscivore intermediate native JC
15. Golden Shiner omnivore tolerant native EPA
16. Rosyside Dace insectivore intolerant native JC
17. Swallowtail Shiner omnivore tolerant native JC
18. Rosyface Shiner insectivore intolerant native EPA
19. Spotfin Shiner insectivore intermediate native EPA
20. Satinfin Shiner insectivore tolerant native JC
21. Common Shiner insectivore intermediate native EPA\JC
22, Spottail Shiner insectivore intermediate native EPA
23, E. Silvery Minnow herbivore intolerant intro  EPA
24. Bluntnose Minnow omnivore tolerant native EPA
25. Blacknosa Dace generalist tolerant native EPA
26. Longnose Dace insectivore intermediate native EPA
27. Northern Creek Chub generalist tolerant native EPA
28. FallFish generalist intermediate native JC
29. Creek Chubsucker ingectivore intermediate native EPA
30. White Sucker omnivore tolerant native EPA
31. Northern Hog Sucker insectivore intolerant native EPA
32. Channel Catfish generalist intermediate intro  EPA
33. Yellow Bullhead insectivore tolerant native EPA\JC
34. Brown Bullhead insectivore tolerant intro EPA
35. Margined Madtom insectivore intermediat native JC
36. Inland Silversides insectivore intermediate native JC
37. Sheepshead Minnow ingectivore tolerant native JC
38, Mosquitofish insectivore intermediate native EPA
39. Banded Killifish insectivore tolerant native JC
40. Mummichog Killifish omnivore tolerant intro JC
41. Bluespotted Sunfish invertivore tolerant native JC
42. Green Sunfish invertivore tolerant intro  EPA
43. Bluegill Sunfish insectivore tolerant intro EPA
44. Redbreast Sunfish invertivore tolerant native JC
45. Pumpkinseed Sunfish dinvertivore tolerant native JC
46. Longear Sunfish insectivore intolerant native EPA
47. Black Crappie invertivore intermediate intro  EPA
48. White Crappie invertivore intermediate native EPA\JC
51. Smallmouth Bass piscivore intermediate intro EPA
52. Largemouth Bass piscivore tolerant intro EPA
53. Yellow Perch insectivore intermediate exotic EPA
54, Fantail Darter insecrivore intermediate intro EPA
55. Tessellated Darter insectivore tolerant native JC
56. Walleye piscivore intermediate intro  EPA
57. Mottled Sculpin insectivore intermediate native EPA
58, White Perch piscivore intermediate native EPA
539. Striped Bass piscivore intermediate native EPA

® EPA = From EPA's "Rapid Bioassessment Protocols For Use In Streams And Rivers: Benthic
Macroinvertebrates And Fish", Appendix D, Table D-1
EPA\JC = From EPA as above except where bolded.

JC = Assigned by author
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Appendix D

1990 Anacostia River Fisheries Survey
Site #13- Northwest Branch x Lavhill Park

Species captured (6/15)(7/31) / pop. est. / std. error
1. Silverjaw Minnow 0 1
2. Cutlips Minnow 2 2
3. Rosyside Dace 19 5
4. Swallowtail Shiner 69 24
5. Satinfin Shiner 6 10
6. Common Shiner 135 17
7. Spottail Shiner 12 6
8. Bluntnose Minnow 129 24
9. Blacknose Dace 90 40
10. Longnose Dace 13 8
11. Northern Creek Chub 1 0
12. White Sucker 4 6
13. Northern Hog Sucker 10 4
14. Margined Madtom 0 1
15. Bluegill Sunfish 2 0 2.2/N.A. .8/N.A.
16. Redbreast Sunfish 9 10 9.2/10.2 .6/.53
17. Fantail Darter 4 5
18. Tessellated Darter 0 2
# of Species 15 16
# of Individuals 505 165
Species Diversity 1.92 2.34 Average = 2.13

Approximate drainage area above site = 13.2 square miles
Stream surface area = 384.5 square meters (.039 hectares)

Gamefish Density N/km N/h % =stock | %= quality % = pref.
Bluegill Sunfish 4 56 50 0 0
Redbreast Sunfish 194 249 20 0 0

Riffle/pool ratio = 1:1.8
Anomalies: none

Upstream net was approximately 900 meters (2952.7 ft.) downstream
from the confluence of Northwest Branch and Buckhorn Branch
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