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Summary: Storm Water Management by the City of Rockvillelwwibke major
structural changes to the College Gardens Pondotiageé Parkway near College
Gardens Elementary School in the Winter 2009. Téyp®rt documents the types and
abundances of aquatic invertebrate and nearbybrateefauna prior to construction, as
well as the general condition of the pond. From study, it is concluded that in August
of 2008, abundances and diversity of most fauna v and most likely represent
highly impacted aquatic community with poor wateality and condition.

Sampling

Survey

The pond was surveyed to determine the lengtheoshtioreline, amount of shoreline with
riparian vegetation (vegetation next to water) amiai pond with aquatic vegetation,
total pond surface area, and amount of shallownwesiesus deeper water.

Vertebrates

The site was visited multiple times to identify gpgecies of birds sighted (or heard) near
the pond using the Maryland breeding bird protocidhese sightings represent a later
summer/early fall sampling. We planned to idengifyy frogs, toads, salamanders, turtles
and snakes via observation. Only turtles and frogie observed.

Benthic Invertebrates

To identify the benthic invertebrates (fauna withbanes that live in the pond sediment),
core samples were collected from the shallow wateund the pond (only 5 cores were
taken since it became obvious that the sediments araerobic — lacking oxygen). Core
samples were preserved with alcohol, invertebdarger than 50 microns were separated
from sediment via centrifuging and identified toviest taxonomic level possible (i.e.,
official name classification). For macroinvertdiesa(aquatic insect larvae) this is often
genus level, for meiofauna (invertebrates so sthatlthey are just barely visible with

the naked eye and have to be identified using aostope) this will be to taxon level
such as nematodes, copepods (small crustaceatifgys;and oligochaetes (small
worms). Invertebrate density was determined basettie surface area of the core used.
This gives both the density of invertebrates pewasg foot and a list of the types of
invertebrates found. Phytoplankton (algae/smalh{d living in the water column) were
not measured or identified. Grab samples of sugatkvegetation were also collected
by hand to look for any large invertebrates (latigeect larvae and crustaceans) that
might be missed in the core sampling approach.



Sorting through grab
samples to find aquatic
invertehrate

Pelagic Invertebrates

A plankton tow was used to sample invertebrates filee water column also known as
pelagic invertebrates. The volume of water samplasl determined for each sample.
All invertebrates larger than 50 microns were pnaseé and identified as above. This
gives us both the density of invertebrates peratdnt of pond water as well as a list of
the types of invertebrates found.

Plankton Net was towed through
water column on a fishing line to
collect invertebrates in water
column

Water quality
We collected several measures of water qualityuholy; temperature and water clarity
(secchi disk measurement). We also collected veateples to look at several



biologically important measures including pH, diged oxygen concentration, nitrate
and phosphate concentrations using an educati@hbtte water sampling Kit.

Results

Survey and Water Chemistry

Secchi Disk for measuring
water clarity. You observe
the depth at which
black/white contrast can no
longer be seen

The pond was roughly oval in shape and shallowh tieé deepest point measuring 4 foot
in depth near the overflow drain. The diametethefpond was 130 feet with a
circumference of 403 feet. The surface area optme was estimated to be 13,270 ft
with a water volume of 23,250°fand a submerged sediment surface area of 13310 ft
Exposed shoreline due to lack of recent rainfall @& foot wide around the pond.
There was no evidence of submerged plant growtih@tottom of the pond
(macrophytes-larger aquatic plants that live attddio pond bottom). Only 17 feet of
shoreline contained any type of plant life, a rpkaht (we believe to be a species of

Acorug.

Shoreline near
overflow drain. No
submerged aquatic
vegetation was found if
the pond itself

N




Exposed sediments
from lack of recent
rainfall

This emergent
macrophtye occurred
along only 17 feet of
shoreline

The water chemistry results were a pH of 8, waaerature of Z€elcius, with little
or no measureable nitrate or phosphate and an oxgm@®entration of 8ppm (parts per
million). Secchi disk depth was only 14.5 inches indicatittig light penetrates to the
pond bottom.

Vertebrates

19 species of birds were found (see table 1). Agas represents a snapshot of birds in
the late summer/early fall. We will continue taivithe pond to add to this list. Green
frogs Rana clamitans melandtand painted turtlesOhrysemys piclawere also visually
identified. No other terrestrial vertebrates weoted on the sampling date. Mosquito
fish (Gambusiq were found in the pond, but were not quantifiedta pond will not be
restocked with fish post-construction.

Benthic Invertebrates
For sediment cores, very few invertebrates weradao each core. When estimated for
the number per square foot, the meahstandard error was 44242482 per square foot.



While this may seem like a large number of invendéds, this represents an average of
about 7 invertebrates found in each core sampienalow number. For grab samples,
only a few chironomid (midge) larvae were foundnirthe 5 grab samples collected.
The types of invertebrates identified (see tablm@uded insects such as Chironomid
larva and an unidentified dipteran (insect) latventhic rotifers, copepods (small
crustaceans such as cyclopoid copepods and clas®}ea single small snail, and a few
small oligochaetes (aquatic worms).

Pelagic Invertebrates

Average abundances of pelagic invertebratek gtandard error) was 1030.5925) per
cubic foot in the water column. The tows were@ctid in the upper water column
where nutrients and oxygen would have been availdéhding to the large abundances
seen. Only 2 main groups of organisms were idedtifa pelagic rotiferAsplanchia

and a range of crustaceans including Calanoid GugsCyclopoid copepods, mainly
juveniles (both copepidites and nauplii) and Cladersuch aBaphnia, Diaphanosoma
andBosmina

Conclusions

Before construction, the College Garden pond apguketar be highly impacted
presumably by nutrients, runoff and lack of oxygepond sediments. While there were
large abundances of invertebrates in the wateinuo|the diversity of organisms was
very low and probably represented pollution tolé@competitive dominant species,
Previous work on zooplankton has shown that spefiessity can decrease with
increasing eutrophication (nutrient pollution;Andikova 1996). The presence of only 1
type of planktonic rotifer was especially surprginThe large abundances of organisms
in the water column were probably the reason tietbncentrations of nutrients (nitrate
and phosphate) were so low. Presumably this wioan@ been due to the rapid cycling
of these nutrients among the phytoplankton and lanégon. Given that there was
almost no vegetation surrounding the pond, it wdaddexpected that high rates of
nutrient loading would occur with rainfall events.

The sediments of this pond harbored little lifa.alless polluted system, benthic (pond
sediment) invertebrate abundances would have b@ém 100 times greater (Rundle et
al. 2002). The lack of any submerged aquatic amet, along with low invertebrate
densities indicates that there was little or nog®tyin the pond sediments to support
biota. Again this is probably due to low light eémtion to the bottom of the sediments
as well as high nutrient inputs to the system whvolild increase biological oxygen
demand by the pond organisms in the water colurdirediuce oxygen penetration to the
sediments.

Invertebrates typical of a less impacted pond systeuld include many more types of
insect larva (dragonfly, stonefly, beetle, butteriaddisfly and a wider range of other
dipterans; Merritt and Cummins 1996). This porsbapparently lacked of larger
crustaceans such as amphipods or crayfish. Girfenisms that were abundant, the
diversity of species was incredibly low and prolyaigipresents species with the greatest



pollution tolerance or competitive advantage.



Table 1. Bird Identification list for

July/August 2008
DUCKS, GEESE AND
SWANS
Anseriformes Anatidae
Mallard

Anas platyrhynchos
PIGEONS AND DOVES
Columbiformes Columbidae
Mourning Dove

Zenaida macroura
SWIFTS
Apodiformes Apodidae
Chimney Swift

Chaetura pelagica
WOODPECKERS
Piciformes Picidae
Red-bellied Woodpecker

Melanerpes carolinus
Downy Woodpecker

Picoides pubescens
WAXWINGS
Passeriformes Bombycillidae
Cedar Waxwing

Bombycilla cedrorum
WRENS
Passeriformes Troglodytidae
Carolina Wren

Thryothorus ludovicianus
House Wren

Troglodytes aedon
MOCKINGBIRDS AND
THRASHERS
Passeriformes Mimidae
Gray Catbird

Dumetella carolinensis
Northern Mockingbird

Mimus polyglottos
THRUSHES
Passeriformes Turdidae
American Robin

Turdus migratorius
CHICKADEES AND
TITS
Passeriformes Paridae
Carolina Chickadee

Poecile carolinensis
Tufted Titmouse

Baeolophus bicolor
CROWS AND JAYS
Passeriformes Corvidae
Fish Crow

Corvus ossifragus
STARLINGS

Passeriformes Sturnidae
European Starling

Sturnus vulgaris
SPARROWS, TOWHEES,
JUNCOS
Passeriformes Emberizidae
Song Sparrow

Melospiza melodia
SALTATORS, CARDINALS
AND ALLIES
Passeriformes Cardinalidae
Northern Cardinal

Cardinalis cardinalis
FINCHES, SISKINS,
CROSSBILLS
Passeriformes Fringillidae
American Goldfinch

Carduelis tristis
OLD WORLD SPARROWS
Passeriformes Passeridae
House Sparrow

Passer domesticus



Table 2. List of Aquatic Organisms Identified #angust 2008 benthic and pelagic
samples.

Phylum Chordata
Subphylum Vertebrata
Class Reptilia
Chrysemys pictgpainted turtles)
Class Amphibia
Rana clamitans melanotégreen frogs)

P: Arthropoda
C: Insecta
O: Diptera
SO: Chironomidae
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Subphylum: Crustacea
C. Copepoda
O: Cyclopoidea

O: Calanoidea
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Calanoid copepod ad



C: Branchiopoda
O: Cladocera

Example of typical cladoceran

P: Rotifera

Asplanchna

P: Annelida
C: Oligochaeta

Typical freshwater oligochael

Unlabeled images taken fronttp://www.micrographia.com
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More information on Zooplankton at:
http://fishweb.ifas.ufl.edu/planktonweb/taxonomynht

http://www.cfb.unh.edu/CFBkey/index.html




