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Common Name
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Coontail

Curly Pondweed

Cyanobacteria
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Eurasian Watermilfoil

False Agardhiella
Horned Pondweed

Hydrilla
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[No common name]
Northern Naiad

Scientific Name

Agardhiella spp.
Egeria densa
Elodea canadensis

Ceratophyllum demersum
Potamogeton crispus
Anabaena spp.
Microcystis aeruginosa
Oscillatoria

Zostera marina

Myriophyllum spicatum
Cracilaria spp.
Zannichellia palustris
Hydrilla verticillata
Chara spp.
Enteromorpha spp.
Najas flexilis

Page U Common Name

56 NuttaII's Waterweed

50 Parrot Feather

32 Redhead Grass

16 Sago Pondweed
26 Sea Lettuce

62 Shoal Grass

62 Slender Naiad

62 Slender Pondweed

44 Southern Naiad

34 Spiny Naiad
59 Water Chestnut

38 Water Stargrass
30 Water Starwort

57 Widgeon Grass

58 Wild Celery
28
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Vallisneria americana 24



AQUATIC VEGETATION

Underwater grasses, key components
of many coastal ecosystems, pro

vide habitat, food, and shelter. These
plants — (hough onceconsidered a
nuisance bysome— helpkeepcoaslal
waters likeChesapeake Bay healthy by
absorbing nutrients and filtering sedi
ment. More accurately called "sub
merged aquatic vegetation" or SAV,
thesegrasses enrichshallowaquatic
environments around the world,
providing sanctuaries for crabsand
finfish, and sustenance for waterfowl.

SAV can grow in fresh, brackish, or sea
water, and more than 500 speciesof
SAV inhabit the world's rivers, lakes,
estuaries, and oceans. Chesapeake Bay
and its tidal tributaries are home to

about 20 common speciesof SAV.
A fewof these speciesare not native
but have become widely established
throughout the Bay.

Types of Aquatic Vegetation

SubmergedAquatic Vegetation (SAV):

These plants usually growentirely underwater
and rely on buoyancy to support their stems
and leaves. A few species have flowers or
tufts that grow slightlyabove the water's
surface. Like many land plants, SAV species
are vascular, with leaf-stem-root systems.
Unlike many land plants, theirsubmerged
parts lack a waxycuticleor stomata and
their flowers are often tiny and inconspicu
ous. Many speciesare annuals; each year
before dying, they produce flowers and
seedsfrom which new plants latergrow.
Others areperennials that flower and pro
duce seeds, but survivefor multiple years.
Most SAV species, whether or not they
flower, spread largely through asexual
(vegetative) reproduction.

Floating Aquatic
Vegetation (FAV):
Theseplants have leaves
floating on the water's
surface and may or may
not be attached to the

substrateby underwater
roots or stems. Like SAV, they relyon water to
support them, but they havea waxy cuticle
and stomata on the upper surfaceof their
floating leaves. FAV are mostly found in ponds
and will not be described in this guide, with
the exception of waterchestnut, a species that
has also become a troublesome invasive in

tidal waters.

Emergent Aquatic Vegetation (EAV): These
plants (not included in this guide)are com
monly found in tidal marshesalong the shores
of the Bayand its tributaries. UnlikeSAV, the
upper stems and leavesof these plants have a
waxy cuticle and protrudein the air without
water supporting them; only the lower stems
and rtxMs are below the water surface.

Common examples include cord grass (Spar-
tina spp.) and sweetflag (Acorns calamus).

J J J U U J J J IJ IJ U J J J J J J J J J J J J J
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Algae: Algae are non-vas
cular plants, lacking the
characteristic root-stem-leaf

systemsand specialized
plant tissues that transport
water and nutrients. Some

algal speciescan be con
fused with SAV because they looksimilar and
overlap in distribution. Somealgaeare phyto-
plankton — single-celled, free-floating plants.
Others arc multi-cellular units that appear as
slimy green matsor clumps on rocksor pil
ings.Several species can be abundant in the
Bayand are described briefly in this guide.

Blue-Greens (Cyano
bacteria):Although more
commonly known as blue-
green algae, cyanobacteria
are not plantsat all.They are
photosynthetic bacteria that
occur in many aquatic and
terrestrial habitats, includingthe polar ice
caps. InChesapeake Bay, cyanobacteria often
bloom in summer months. Somespeciescan
release toxins that are harmful lo human

NG THIS GUIDE

health. Cyanobacteria may appear similar to
true algae, forming mats on the surfaceor
longfilamentous strands, but are not likely to
be confused with SAV. A few species are dis
cussed in this guide.

UsingThis Guide

This guide will help you identify common
SAV species found inChesapeakeBay and
coastal waters of the Mid-Atlantic (pages with
light green borders). Theguide also includes
information on somespeciesof floating
aquatic plants, algae, and cyanobacteria.

Designed for both the amateur and the expert,
the guide includes a graphics-based key (p. 8)
to help you determine which SAV species you
find. Aglossary in the back (p. 71) defines
terms you may find unfamiliar. SAV species
are arranged roughly from lowto high salinity,
though the salinity ranges of some plants may
overlap. As shown in the sample page at right,
each entry includes information on recogni
tion, distribution, and reproduction. Thelower
border lists the salinity range in parts per thou
sand (ppt) thatcorresponds to the bestgrowth

condition for thatspecies. Photographs will
orient youto theappearance of thewhole
plant, with detailed pictures ofstructures, such
as leaves or seeds, thatwill helpwith identifi
cation. A section on confusingspecies (pp. 48-
52)will help to differentiate betweenspecies
that can be easily mistaken foreach other.

Salinity
range

for best

growth
— high,
medium,

and low

salinity
(includes
tidal fresh)

MM COOMUl



SAV DISTRIBUTION AND SALINITY

All underwater plants have adapted to a cer
tain amount of salt — or lack of it — in their
environment and salinity often determines
where a particular species will grow. This
guide organizes species according to the
salinity ranges in which they are generally
found — from the tidal fresh waters of
Chesapeake Bay to full-strength sea water
along the Mid-Atlantic coast, as far south as
North Carolina.

In an estuary such as Chesapeake Bay, the
amount of precipitation in the watershed
will largely influencea given year's salinity
pattern. In a wet year, when fresh water
rushes down rivers into the Bay, salinity
levels drop, especially in the northern Bay
and up the tributaries. In a dry year, when
less fresh water enters the system, salinity
levels rise, especially in the mid to lower
Bay. The mapsbelow show salinity patterns
for a representative dry year and a represen
tative wet year in the Chesapeake.

A detailed table (pp. 6-7) lists the salinity
range for eachspecies of SAV featured

in thisguide, whether
found in Chesapeake
Bayor other Mid-
Atlantic waters. The

blue bar reflects the

total salinity range
over which the species
can grow. The inset
green bar reflects the
salinity range for best
growth.

To give you an ideaof
where SAV species have
been found in recent
years, you can see maps
archivedon the Virginia
Institute of Marine

Science (VIMS) web site
at www.vims.edu/bio/

sav/groundsurveymaps.
html. Remember that

surveys provide an
overview, and distribu
tion canchange from
year to year.

Salinity and Growth
Range

Asetof maps from the
Chesapeake BayProgram
(pp. 67-70) shows poten
tial bestgrowth range fora
particular species based
on salinityregime (sample
map at right). These maps
willhelp you identify
which species is likely to
be growing where. The
maps were createdusing
data from March to May
meansurface salinity
from 1985-2003.

» RiupxoR?»fy / /—

>*ffl
«!

Sago Pondweed
(Stuckenia pectinata)

Oto12ppt
low to medium salinity
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Salinity Ranges in Chesapeake Bay
SusquduniuR.; Dry Spring

(March-May)

These areaverage salinities
for the years 1985 and
1995 which jre considered

lo have had low (low
springs.

Salinity (ppt)

I I 0-0.5

I I 0.5-5.0

• 5.0-18.0

WM >ia.o
I • No Data

SAV DISTRIBUTION AND SALINITY

Suiquchanna R.\ Wet Spring
(March-May)

These areaveragesalinities
forthe years 1993and

v 1994which areconsidered
'if to have had high flow

springs. Source of both
maps:Davidjasinski,
University of Maryland
Center for Environmental
Science.

Salinity (ppt)

I I 0-0.5

• 0.5-5.0
CZ] 5.0-18.0

•I >18.0

I No Data



SAV DISTRIBUTION AND SALINITY

Common Name

Coontail

Water Starwort

Slender Pondweed

Water Stargrass

Wild Celery

Curly Pondweed

Naiads

Hydrilla

Waterweeds

Eurasian Watermilfoil

Redhead Grass

Scientific Name

Ceratophyllum demersum

Callitriche spp.

Potamogeton pusillus

I leteranthera dubia

Vallisneria americana

Potamogeton crispus

Najas spp.

/ lydrilla verticillata

Elodea spp.

Myriophyllum spicatum

Potamogeton perfoliatus

Low salinity

Mid-Atlantic Salinity Ranges (ppt)
Survival/Best Growth

10 12 14

—I

16 >18 >20
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Horned Pondweed

Sago Pondweed

Widgeon Grass

Eelgrass

Shoal Grass

Zannichellia palustris

Stuckenia pectinata

Ruppia maritima

Zostera marina

Ilalndule wrightii

Species Salinity Ranges

•Tidal fresh (0-0.5 ppt)
Lowsalinity(0.5-5 ppt)

Medium salinity (5-1fl ppt)
High salinity(>18 ppt)

Full growth range

Best growth range

)* 2 4 6 c 10 12 14 16 >18 >20

Low salinity i^Wftrrrnr^fftil^y PK u-nrnTijyl

\
^\

1
> i

|

i

1

1

C '<1

Remarks: While thesalinity ranges included in this tablederive from n variety of sources, there
are someknown exceptionsthat are important to mention. Coonlail (Ceratophyllum demersum), for
example, growsin fresh water inaquariums and ponds but has not been foundin fresh water in the
Chesapeake. Atcertain salinities (5-14 ppt.), common waterweed {Elodea canadensis) may be ton-
fused witha very similar species, Nuttall's waterweed (Elodea nuttallii) — which is known to grow
optimally in thatrange. Widgeon grass (Ruppia maritima) grows in nontidal fresh waters elsewhere
at 0 ppi, though it is rarely foundbelow5 ppt inChesapeakeBay. Manyspeciescan also withstand
briefexposure to highsalinities. Sources: Bergstrom, personalcommunication (2005); Stevenson
and Confer (1978); Brown and Brown (1984); and Fonseca et al. (1998).

SAV DISTRIBUTION AND SALINITY



SAV IDENTIFICATION KEY
Submerged aquatic vegetation found
in the Chesapeake Bay region and
Mid-Atlantic coastal waters

8

This key will allowyou to identify most of the submerged aquatic vegetation speciesfound in Chesapeake Bay and Mid-Atlantic coastal waters.
Called a multichotomous key, it is set up to direct youthrough a series ofchoices thatwill lead you to a species or group of species. Each setof
line drawings or text boxes allows you to choose between differentiating features. At the end of the decision process, a picture will direct you to
the correct species orgroupofspecies. Ahand lens, or magnifying glass, as well as a metric ruler with millimeter markings (seeinside back
cover) will aid in the successful identification of yourunknown SAV. Tobegin, compare yourunknown SAV witheach of the four common leaf
arrangements. Choose the picture which best represents yourspecies and follow the arrows until you have properly identified your unknown
species. Refer to the specified page numberfora completespeciesprofile. Anonline Bay Grass Key from the Maryland Department of Natural
Resourcesprovides more information:www.dnr.state.md.us/bay/sav/key.

LeafArrangement

a r

j j i. j j j j j j j j j j j j j j j j j j j j j \
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Wild Celery
Vallisneria americana, p. 24

Seep. 10
Whorled Leaves

See p. 12
Opposite Leaves

Leaves 8

to 10 mm wide

with a light
green stripe
down the

middle, arising
from a basal

root, found in
lowsalinity.

Leaves 0.3 to 2.2 mm

wide, arising from a
rhizome, usually found

in high salinity.

Shoal Grass

Halodule wrightii, p. 46

See p. 14
Alternate Leaves

Leaves 2

to 12 mm

wide, growing
alternate from

leaf nodes along
a creeping

rhizome, found
in high salinity.

Eelgrass
Zostera marina, p. 44

SAV IDENTIFICATION KEY
Submerged aquatic vegetation found
in the Chesapeake Bay region and
Mid-Atlantic coastal waters



SAV IDENTIFICATION KEY
Submerged aquatic vegetation found
in the Chesapeake Bay region and
Mid-Atlantic coastal waters

Whorled Leaves

Simple Leaf

ZV
Five-leaved

whorls, primarily
Three-leaved

whorls, primarily

Waterweeds

Elodea spp., p. 32

Finely divided

TV

Coonlail

Ceratophyllum demersum, p. 16

10

J J LJ J IJ J J J J U J J J J J J J J IJ J J J J J



1 ] ] ] 111 J 1 J ] ] 111111111111

Hydrilla
Hydrilla verticillata, p. 30

SAV IDENTIFICATION KEY

Five-leaved
whorls, primarily

« t.. ,, a , x . to | ''' j |3 jg

Parrot Feather

Myriophyllum brasiliense, p. 49

Four-leaved
whorls, primarily

Eurasian Watermilfoil

Myriophyllum spicatum, p. 34

Submerged aquatic vegetation found
in the Chesapeake Bay region and
Mid-Atlantic coastal waters

11



SAV IDENTIFICATION KEY

Acute-tipped leaves
(Tips form an angle <90°)

Horned Pondweed

Zannichellia palustris, p. 38

Opposite Leaves

Submerged aquatic vegetation found
in the Chesapeake Bay regionand
Mid-Atlantic coastal waters

Obtuse-tipped leaves
(Tips form an angle >90°)

Water Starwort

Callitriche spp., p. 18

12
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Flattened leaves,
no teeth

Southern Naiad

Najas guadalupensis, p. 28

SAV IDENTIFICATION KEY

Recurved leaves,
strongly toothed

Spiny Naiad
Najas minor, p. 28

Straight leaves,
V weakly toothed

Northern & Slender Naiads, Najas
flexilis, Najas gracillima, p. 28

Submerged aquatic vegetation found
in the Chesapeake Bay region and
Mid-Atlantic coastal waters

13



SAV IDENTIFICATION KEY

Alternate Leaves

( Leaves <2 mm wide )

Slender Pondweed

Potamogeton pusillus*, p. 20

No

prominent
midrib

Curly Pondweed
Potamogeton crispus, p. 26

Submerged aquatic vegetation found
in the Chesapeake Bay region and
Mid-Atlantic coastal waters

( Leaves >2 mm wide J

No /
prominent /
midrib I

Redhead Grass

Potamogeton perfoliatus, p. 36

14
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All leaves

>0.5 mm

wide

; /
«

,•

Sago Pondweed
Stuckenia pcctinata,* p. 40

All leaves

<0.5 mm

wide

''

^1
Widgeon Grass

Ruppia maritima,* p. 42

Plant growing in
fresh water, more than

six leaves per shoot

Water Stargrass
Heteranthra dubia, p. 22

Plant growing in
salt water, six or fewer

leaves per shoot

Eelgrass
Zostcra marina, p. 44

All threealternate, narrow-leaved plants are verysimilar in appearance unless flowering or fruiting.
Examine each speciesdescription carefully to determine the correct species.

SAV IDENTIFICATION KEY
Submerged aquatic vegetation found
in the Chesapeake Bay region and
Mid-Atlantic coastal waters

15



SAV: COONTAIL
Ceratophyllum demersum
Family: Ceratophyllaceae 16

Native to Chesapeake Bay

Recognition: Coontail's compound leaves are
dividedor forked into linearand flattened segments 1
to 3.5 cm long, with fine teeth on one sideof the leaf
margin. The leaves are stiff and brittle, keeptheir
shape out of water, and grow in whorls of 9 to 10 at
each stem node. Whorls become more crowded
toward the stem tips. Coontail has slender, densely
branchedstemsup to 2.5 m long. Because it has no
true roots, coontail may float in dense mats beneath
the watersurface and itsbase is onlyoccasionally
attached to the sediment. It may also be found near
the bottom indeep water, forexample increek chan
nels.

Distribution: Coontail grows in all 50 states and
Puerto Rico. It is usually found in freshwater reaches
of tributaries with moderateto high nutrient concen
trations and is also seen in some lower salinity tidal
areas (e.g., the Middle River, the Potomac River near
Alexandria, and Lake Placid on the Magothy River). It
can also be found within large beds of other SAV
species.

J J J LI IJ J J J J J IJ J J J J J J J IJ J J J J J
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SAV: COONTAIL Best growth:0-6.5 ppt

low to medium salinity

Reproduction: Asexual and sexual. Coontail repro
duces asexually when stem fragments with lateral
buds develop into new plants. Inautumn, stem tips
break off and overwinter on the bottom before

sprouting in spring. Occasional sexual reproduction
produces small purple flowerclusters (monoecious)
betweenJuly and September, followed by nutlike
seeds.

Remarks: Coontail is shade tolerant and free-float
ing, making it less sensitive to turbid water condi
tions. It is an important food sourcefor waterfowl as
well as a keyshade, shelter, and spawning medium
for some fish.

Can be confused with: Eurasian watcrmilfoil
(Myriophyllum spicatum). Eurasian watermilfoil can
be distinguished from coontail by its roots and feath
erlike leaves, which are limp when out of water.
Coontailcan also be confused with parrot feather
{Myriophyllum brasiliense). See more information on
confusing species (p. 49).

Other names:

hornwort 17



SAV: WATER STARWORT
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Callitriche spp.
Family: Callichtrichaceae 18

Native to Chesapeake Bay

Recognition: In North America, there are four aquatic
speciesof waterstarwort that resemble each other so
closely that theycan only be distinguished witha
hand lens or microscope when they have seeds. These
speciesare small with very bright green leaves that
are oval or obovate(egg-shaped) with the narrow end
attached to the stalk. Leaf tips are obtuse(angle >90°)
with two leavesgrowing at each joint. Leaves are 2
cm long and 3 to 8 mm wide. When water starwort
grows on mud in lowwaterconditions, its leaves are
oblong. Upper leaves are obovate to oval and often
floator emerge from the water.

Distribution: Waterstarwort growsin quiet nontidal
fresh waters and occasionally in upper tidal waters.
It can be found in all 48 continental states. In

Chesapeake Bay, itgrows in small, shallowtidal
creeks and rivers.

Reproduction: Sexual and asexual. Flowering
occurs July to September. Small monoecious flowers
growtogetherin groupsof 1 to 3 in the axils of
leaves. The flowers, which do not have an outer

J J J J J J J J J J J J J J J J J J J J J J J J
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2 leaves -
at each
joint

^ upper leaves arc
„_, obovate to oval

SAV: WATER STARWORT

:>9tear9V

&-,
.

M

Best growth: 0-2 ppt

envelope (perianth), form numerous seeds closely set
within the leaf axils.

Remarks:Waterstarwort provides forage and habitat
for aquatic insects and fish. Foliage and seedsare an
important food source forclucks. One species of
water starwort grows on land.

Can be confused with: Waterweeds (Elodea spp.).
Common waterweed can be distinguishedfrom
waterstarwort by their leaves, which grow in whorls
of 3 and havea more pointedshape.Water starwort
can also be confused with hydrilla (/ lydrilla verticil-
lata) and Brazilian waterweed (Egeria densa). See
more information on confusing species(p. 50).

Other names:

water chickweed 19



SAV: SLENDER PONDWEED
Potamogeton pusillus
Family: Potamogetonaceae 20

Native to Chesapeake Bay; can be invasive in
ponds and reservoirs

Recognition: The leaves of slender pondweed are
thin, linear, and grasslike — arranged alternately on
slender, branchingstems. Leaves are entire, without
teeth along the edges and with a visible midrib. The
leafblades havepointed tipsand can havea purplish
tint. There arestipules (5-15 mm long) located below
the base of the leaves, where a branching stem
attaches to the main stem.Theleaf base itself usually
containstwosmall translucent glands. Slender
pondweed has a root-rhizome system. In late sum
mer, flowers occur in whorls of 3 to 5 at the end of

spikes that grow between leaf bases and stems.

Distribution: Found in Chesapeake tidal tributaries,
it often grows in soft, fertile mud in fresh to slightly
brackish water that is quiet or gently flowing.

Reproduction: Sexual and asexual. For asexual repro
duction, buds (turions) made ofdense leafclumps
eventually fall off, restduringthe winter, and form
new plants in spring. Smooth-leavedwinter buds
form along branches in the axils and at the tips of
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SAV: SLENDER PONDWEED
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Best growth:0-4 ppt

stems. Sexual reproduction occurs in the late summer
with perfectflowers. Fertilization takesplace under
water, producing smooth seeds with rounded backs.

Remarks: Like all other pondweeds, slender
pondweed provides an important food forwaterfowl.
Insome ponds in Maryland, slenderpondweed is
considered a nuisance, despitethe habitat it provides
for fish and invertebrates.

Can be confused with: Sago pondweed (Stuckenia
pectinata), widgeon grass (Ruppia maritima), horned
pondweed (Zannichellia palustris). Only horned
pondweed usually growsin the samedistribution
area, but slenderpondweed has been found growing
withsago pondweedand widgeon grass in Grays
Creek offthe Magothy River. All three similar species
have narrower leaves and lack the slight purplish tint
of slenderpondweed. See more information on
confusing species (p. 51).

Other names:
small pondweed 21



SAV: WATER STARGRASS
Heteranthera dubia

Family: Pontederiaceae 22

Native to Chesapeake Bay

Recognition: Grasslike leaves with no distinct mid
rib growalternately on freely branching stems. The
baseof the leafforms a sheath that wraps around the
stem. In summer, water stargrass produces bright yel
low, starlike flowers, each roughly the sizeof a
nickel,which project above the water's surface. A
land-growing form of water stargrass can be found
when low water levels strand plants on shore. The
land-based form has a waxy cuticle and small or
leathery leaves. It produces flowers, but there is little
to no branchingof stems.

Distribution: Water stargrass occurs in nontidal and
tidal freshwater areas of tributaries and in streams,
lakes, and ponds. Waterstargrass can alsobe com
mon in the uppertidal Potomac River. It has also
been reported in the Susquehanna Flats and the
Bush, Elk, Sassafras, Middle, and Magothy rivers. It
grows primarily in sediment that is clayey orchalky,
but cansometimes grow in gravel streams. Water
stargrass tolerates waterthat is moderately rich in
nutrients.
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SAV: WATER STARGRASS
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Best growth: 0-4 ppt

lowsalinity

Reproduction: Sexual and asexual. During sexual
reproduction, perfectyellow flowers arise from a six-
lobedspathe (a leaflike bract) that has a long, thread
like tube. Flowers that do not reach the water's sur
face remain closed and self-pollinate. Seedsare pro
duced in the late summerand fall, and germinate in
spring. Asexual reproduction occurs throughout the
growing season whenstem fragments break off.
Water stargrass becomes dormant in winter, and
stems and broken stemtipsstay in the sediment until
spring.

Remarks: During the summer, the plant'sbrightyel
lowflower projectsconspicuously above the water's
surface.

23



SAV: WILD CELERY
Vallisneria americana

Family: Hydrocharitaceae 24

Native to Chesapeake Bay

Recognition: Long, flat, ribbonlike leaves with finely
toothed edges and blunt, rounded tips arise from a
clusterat the plant'sbase.Theleaves, which have
fine veins and a light green stripedown the center,
grow to 1.5 m longand about 1 cm wide.

Distribution: Wild celeryis found from the Atlantic
coastal plain states west to Wisconsinand Minnesota.
Primarilya freshwaterspecies, it can grow occasion
ally in brackish waters (upto 12-15 ppt). Wild celery
prefers soil that is coarse and silty to sandy. It toler
ates murky waters and high nutrient levels fairly well
and withstands wave action better thanmany other
SAV species.

Reproduction: Sexual andasexual. In asexual repro
duction, winter buds, or turions, form at the meristem
in lalesummer and elongate in spring, sending a
shoot lo the surface from which a new plant emer
ges. During the growing season,each plant can send
out rhizomes that grow next to the parentplant.
Sexual reproduction occurs in late July to September.
Wild celery isdioecious, so each plant iseither male
or female. Each female(pistillate) flower has three
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SAV: WILD CELERY Best growth:0-5 ppt

lowsalinity

sepals and three whitepetals ina tubularspathe that
grows to the water's surfaceat the end of a longstalk
(peduncle). Male (staminate)flowers are crowded
intoan egg-shaped spathe on a shortstalk near the
plant'sbase. Eventually the spatheof male flowers
breaks free, floats to the surface, and releases its
pollen, fertilizing the femaleflowers on contact.After
fertilization, the femaleflower's peduncle coils and
the fruit develops underwater in a long, cylindrical
pod containing small, dark seeds.

Remarks: Wild celery is so valuable as a source of
food for waterfowl that the scientific name for the

canvasback duck (Aythya valisineria) comes from
this association. Waterfowl rely on its turions and
rootstocks for food during migration and in their
winter habitats. It also provides habitat for fish and
invertebrates.

Can be confused with: Eelgrass (Zostera marina),
and shoal grass(lialoduie wrightii). Narrower leaves
that lacka greenstripe in the centerdistinguish
eelgrass, also known as tape grass, from wildcelery.
Neither eelgrass nor shoal grassis known to co-
occur with wild celery due to different salinity
tolerances. See more informationon confusing
species (p. 52).

Other names: tapegrass,
freshwater eelgrass,
water celery

25



SAV: CURLY PONDWEED
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Potamogeton crispus
Family: Potamogetonaceae 26

Non-native to Chesapeake Bay; not invasive in
tidal waters, invasive in nontidal waters

Recognition: Leaves are 3 to 10 cm long, broad,
linear and finely-toothed, with curlymargins. Leaves
are arranged alternately or slightly oppositeon flat,
branched stems. Roots and rhizomes are shallow. The

curlypondweed life cycle has three stages: winter
form, spring/summer form, and dormantvegetative
(asexual) bud. Vegetative buds sprout in the fall. The
winter form of the plant has blue-green leaves that
arc more flattened. Thespring/summer form has
reddish-brown leaves that arc wider and curlier.

Distribution: Curly pondweedgrows in fresh
nontidal to slightly brackish tidal waters. Likely
introduced from Europe in the mid-1800s, today
it occurs worldsvide and is broadlydistributed in
streams, rivers, and reservoirs in the Chesapeake
Baywatershed.

Reproduction: Sexual and asexual. Curly pond
weed has lower horizontal stems (rhizomes) that
extend to form new plants; it also develops asexually
from burrlike structures near the stemtips.Curly
pondweed also reproduces sexually from seeds
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SAV: CURLY PONDWEED Best growth:0-3 ppt

low salinity

formed by perfect flowers that float at the water'ssur
face atop spikes. Flowering occurs in late springor
early summer and the plants start dying off in mid
summer after vegetative buds are produced. The buds
remain dormant until fall, when the cycle is repeated.

Remarks: Curly pondweed isan introduced species
widespread throughout the United States. Curly
pondweedcan be invasive when it occurs in lakes
and reservoirs (nontidal waters).

Can be confused with: Redheadgrass(Pofamo-
gefonperfoliatus). Only youngshoots of redhead
grass resemble curly pondweed.

Other names:

curly leaf pondweed 27



SAV: NAIADS
Najas spp.
Family: Najadaceae 28

Native to Chesapeake Bay except for
N. minor, non-invasive

Recognition: Naiads have slender branching stems.
The narrow leaves with acute leaf tips (angle <90°)
broaden at the baseand grow opposite eachotheror
in whorls. All leaves are less than 4 cm long. Naiads
vary from 2.5 cmtufts on sandy bottoms to highly
branched plants 0.6 to 0.9 m high on silty bottoms.
They have small, fibrous roots without rhizomes or
tubers. Naiad speciesare difficult to distinguish
unless seeds are present, with their characteristic
markings. The four species inChesapeake Bay, listed
below, look similar and are difficult to find with
seeds, but some can be distinguished by their leaves.

Spiny naiad (Najas minor). The leaves are stiff and
recurved at maturity, with teeth in (he leaf margins
that are visible to the nakedeye. The seed coat has
lengthwise ribs. (Spiny naiad is pictured at left.)

Southern naiad or bushy pondweed (Najas
guadalupensis). The leaves areflat and straight and
wider than those of both N. minor and slender naiad.

Slender naiad (Najas gracillima) and northern
naiad (Najas flexilis) cannot be distinguished from
eachother easily bytheir leaves (see drawings below).
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SAV: NAIADS

Southern Naiad
(Najas guadalupensis)

Bestgrowth: 0-5 ppt

lowsalinity

Distribution: Naiads are native to Chesapeake Bay
except for N. minor, which was introduced from
Europe. Naiads grow in small freshwater streamsand
fresh water lo brackish portions of tidal Bay tributar
ies. Southern naiad tolerates slightly brackish water.
Naiads tolerate low light and prefer sandy bottoms.

Reproduction: Sexual only. Naiads have male and
female flowers locatedon leafaxils. After pollination,
seeds form in late summer. Seedgermination and
plant growth occur in spring.

Remarks: Southern naiad and northern naiad are
excellent foodsourcesforwaterfowl. All partsof the
plants (stems, leaves, and seeds) are eaten by a vari
ety of waterfowl, including lesser scaup, mallards,
and pintails.The other two species of naiads arc not
as important because theyare less common; slender
naiad has low nutritional value.

Can be confused with: All naiad speciescan be
confused witheach other. Look at leaves carefully to
distinguish (see left). To learnmore,see the online
Bay Grass Key from the Maryland Department of
Natural Resources: www.dnr.state.md.us/bay/sav/key.

Other names: waternymph 29



SAV: HYDRILLA
Hydrilla verticillata
Family: Hydrocharitaceae 30

Non-native to Chesapeake Bay; invasive

Recognition: Freely branching stems have whorls of
4 to 5 simple leaves that may be linear or lance-
shaped (lanceolate). Leaves havea midrib withspines
and the leafedges usually haveteethvisible to the
nakedeye. In late summer, small whiteflowers float
on a hypanthium, or flower receptacle, at the water's
surface. Rootsare adventitious; they form along
nodes of rhizomes that grow horizontallyalong or
justbelowthe sediment. Potato-like tubers are com
monly attachedto the rhizomes by runners.

Distribution: Native to Africa, Australia, and parts of
Asia, hydrilla was introduced to the UnitedStates
duringthe 1960s through the aquarium trade. Today
it is found in most of the southeastern United States

all the waywest to California. In the ChesapeakeBay
region, hydrilla was first detected in 1982 in the
Potomac River near Washington, D.C By 1992,
hydrilla covered3,000 acres in the Potomac. Hydrilla
is also found in the Susquehanna Flats and freshwater
areasof mostBay tributaries. Although mainly a fresh
waterspecies, it has been found insalinities of 6 to 9
ppt. Hydrilla growson silty or muddy substrates and
tolerates lower light than mostother SAV species.
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SAV: HYDRILLA Best growth: 0-5 ppt

low salinity

Reproduction: Sexual and asexual. The hydrilla strain
in Chesapeake Bay bearsboth maleand female flow
erson one plant (monoecious), which occur together
near the stemtips. Thewhitefemale flowers stay
attached to the plant and float on the water's surface;
the maleflowers detach from the stemtipsand their
pollen mustsettledirectly on the female flower forsex
ual reproduction to occur. Seedset has a successrate
of about50 percent. Asexual reproduction is much
moresuccessful and occursfrom plant fragments,
tubers, rootslock, and turions (resting plantbuds that
form in leafaxils or stem tips). Tubers and turions can
overwinter and are the majorform of reproduction dur
ingthe latesummer, when dense hydrilla beds die off.

Remarks: Hydrilla isoften considered a nuisance
when it forms dense beds that interfere with recrea
tional use of waterways. On the other hand, hydrilla is
an excellent f<xxi source for waterfowl and habitat for
fish. In spring, largemoulh bass often frequent young
hydrilla beds just reaching the water'ssurface.

Can be confused with: Waterweeds (Elodea spp.),
Brazilian waterweed (Egeria densa), waterstarwort
(Callitriche spp.). Both hydrilla and waterweeds may
be called water thyme. See confusing species(p. 50).

Other names: water thyme,
Florida elodea 31



SAV: WATERWEEDS
Elodea spp.
Family: Hydrocharitaceae 32

Native to Chesapeake Bay

Recognition: Two species of Elodea occurin
Chesapeake tidal waters: Common (orCanadian)
waterweed, Elodea canadensis, and Nuttall's water-
weed, f. nuttallii. Unless otherwise noted, text and
illustrations in thisguide refer to both species, since
theyare difficult to distinguish except by flowers,
which grow infrequently. Elodea has slender, branch
ingstems and a weak, threadlike rootsystem. In
lowerlight conditions, plants havemorespace
between leaf whorls and look less robust. Leaves are

linear to oval with minutely toothed margins (teeth
mayonly be visible with magnification) and blunt
tips, though in general Elodea leaves can vary greatly
in width, size, and bunching. Leaves of Nuttall's tend
to be narrower (0.7-1.8 mm wide) and more linear
(less oblong) than leaves of common (1.1-5 mm
wide). Leaves of both species lack leafstalks and
occur in whorls of 3 at stemnodes, becoming more
crowded toward the stem tips.

Distribution:Although primarily a freshwater genus,
Elodea occasionally grows in brackish Chesapeake
tributaries, often in slow-moving and/or calcium-rich
waters. Nuttall'smay have a higher salinity tolerance
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SAV: WATERWEEDS Best growth: 0-4 ppt

than common, but their salinity tolerances and distri
bution inChesapeake Bay are not welldocumented.
Both speciesare found throughout temperate North
America; a thirdspecies, E. bifoliata, occurs only in
the Western U.S.

Reproduction: Asexual and sexual. Elodea typically
reproduces asexually through vegetative propagation.
Elodea is dioecious: separate plants have either male
or female flowers. Sexual reproduction is rare but
when itoccurs, plantsproducecylindrical fruit
capsules.

Remarks: Although Elodea can be invasive where it
has been introduced, especially in Europe(both
species) and in Australia and NewZealand (common
only), it forms an important part of tidal and nontidal
freshwater ecosystems and provides good habitatfor
manyaquatic invertebrates and coverfor youngfish
and amphibians. Waterfowl, especially ducks, as well
as beaverand muskrat eat this plant.

Can be confused with: Hydrilla (/lydrilla venicillata),
water starwort (Callitriche spp.), Brazilian waterweed
(Egeria densa). Seemoreinformation on confusing
species (p. 50).

Other names: Canadian
waterweed, water thyme 33



SAV: EURASIAN WATERMILFOIL
Myriophyllum spicatum
Family: Haloragaceae 34

Non-native to Chesapeake Bay; invasive

Recognition: This mostly submerged plant grows to
2.5 m tall. It has long, underwater stemsthat branch
and produce featherlike (pinnate) leaves that grow in
whorls of 4 or 5. These compound leaves are 0.8 to
4.5 cm longwith 9 to 13 hairlike segments per side.
When removed from water, these delicate leaves
compressand losetheir shape. Lower portions of the
stemsmaybe leafless, and stems arc stout and tough,
especially on older plants. During late summer
Eurasian watermilfoil may grow reddish flower spikes
on stem tips that protrude above the water's surface.

Distribution: Accidentally introduced from Europe
and Asia, Eurasian watermilfoil is now found
throughout the UnitedStates. Explosive growth of
Eurasian watermilfoil duringthe late 1950scovered
large areas of Chesapeake Bayand its tidal tributaries
until itdied back and stabilized by 1970. Eurasian
watermilfoil inhabits nontidal fresh to moderately
brackish tidal water. It often grows in sandy mud in
slow-moving streams or protectedwaters and does
not tolerate strongcurrents or waves. It isoften the
first speciesto appear in the spring in tidal tributaries
where water quality hasdegraded.
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SAV: EURASIAN WATERMILFOIL Best growth: o-s PPt

Reproduction: Sexual andasexual. Eurasian water
milfoil reproduces most commonly byasexual means,
from stemfragments. Although it ismonoecious, with
male and female flowers on the same plant, it does
not self-pollinate because the female (pistillate) flow
ers mature before the male (staminate) flowers.
Pollination through the air produces nutlike fruits that
sink to the bottom and stay viable for years.

Remarks: Although not a greatfoodsource for
waterfowl, the plant providesexcellent cover for
young fish, crabs, and invertebrates. Fishermen recog
nize watermilfoil beds as good places to catch large-
mouth bass, which lie in ambush among the stems.

Can Be Confused with: Parrot feather (Myrio
phyllum brasiliense), coontail (Ceratophyllum
demersum). See more information on confusing
species (p. 49).

Other names: milfoil,
spikedwatermilfoil 35



SAV: REDHEAD GRASS
Potamogeton perfoliatus
Family: Potamogetonaceae 36

Native to Chesapeake Bay

Recognition: Redhead grass is one of the most easily
recognizable SAV species inChesapeake Bay because
of the distinctive way its oval leaves wrap around the
stem. In relatively shallow water, plants have thicker,
darkergreen foliage than theydo in deeper water.
Leaves of redhead grass are flat and oval-shaped, 1 to
7 cm longand 1 to 4 cm wide. Leaves haveparallel
veins and edges thatcurl slightly, and theygrow in an
alternateor slightly oppositepatternalongslender,
straight stems. Branching ismore developed in the
upper partof the plant. Redhead grass has an exten
sive rool and rhizome system.

Distribution: Redhead grass has beendocumented
in North America from Labrador south to Florida and
west to Ohio as well as in Central America

(Guatemala), Eurasia, Africa, and Australia. Redhead
grass grows in many Maryland rivers. It has not been
documented inVirginia waters recently but could
potentially establish populations under suitable con
ditions. Redhead grass is typically found in fresh to
moderately brackish and alkaline waters. It grows
beston firm, muddy substrate and in quiet water with
slow-moving currents.
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SAV: REDHEAD GRASS
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Reproduction: Sexual and asexual. Sexual reproduc
tion takes place in early to mid-summer, whenspikes
of tiny perfect flowers emerge from leaf axils on the
endsof plant stems and extend above the water's
surface. The wind carries the pollen.As fruits mature
they sink and release seeds. Attempts to propagate
plants from seed have been relatively unsuccessful,
but rooted cuttings have been transplanted success
fully. Redhead grass reproduces asexually by resting
buds that developserially at the end of a growing
season from the apex of rhizomes. These buds
produce the nextyear's springshoots.

Remarks: Redhead grass, probably named for the
redhead ducks that often eat it, is an excellent food
source for waterfowl. The wide, horizontal leaves of
redhead grass may be more susceptible than those
of other SAV to covering by tinyplants (epiphytes,
or epiphytic growth) thatusethemformechanical
support.

Can be confused with: Curly pondweed (Potamo
geton crispus). Only the young shoots of redhead
grass resemble curlypondweed.

Best growth: 5-10 ppt
Other names: tea leaf,
clasping leaf pondweed 37

medium salinity



SAV: HORNED PONDWEED
Zannichellia palustris
Family: Zannichelliaceae 38

Native to Chesapeake Bay

Recognition: Long, linear, threadlike leaves grow
oppositeor in whorlson slender, branching stems.
Leaf tips gradually taper to a point, and a thin sheath
(stipule) coversthe basal parts of leaves. The plant has
tendril-like roots and slender rhizomes. Its seeds,

which form in the leaf axils, have a distinctive horn
shape and grow in groupsof 2 to 4. Two formsof
horned pondweed are found in Chesapeake Bay: (1)
upright with free-floating branches or (2) creeping
with stem node roots thatanchor the plant in areas
with high wave activity. The creeping form is also
common in winter. Horned pondweed is usually the
first SAV to appear in spring. It declines in |une or
early July because it cannot tolerate high water tem
peratures, producing floating mats of decaying plants.

Distribution: Horned pondweed is found in every
state in the continental United States, as well as in
Europe and South America. It is widely distributed in
Chesapeake Bay and grows in fresh to moderately
brackish waters in both muddy and sandy sediments.
Although horned pondweed is generally a shallow
water plant, it can grow in depthsof up to 5 m.
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SAV: HORNED PONDWEED Bestgrowth:0-11 ppt

Reproduction: Sexual only. The hornlike, slightly
curved seeds,which form in early to late spring, are
the primary means of reproduction. Flowers are
imperfect (bisexual) and monoecious. Theseeds usu
ally germinate in the same year theyare set. By June,
as water temperatures warm, the plants release their
seeds and die back. Fruit development is also quite
rapid. Asecond growth cyclemayoccur in fall, and
the plant can growoverthe winter insome areas.

Remarks: Both seedsand vegetative partsof this
plant are an important food source for waterfowl. The
creeping form of horned pondweed isfound in areas
of moderate wave energy,and its adventitious roots
help stabilize the sediment and resist dislodgement.

Can be confused with: Sagopondweed (Stuckenia
pectinata), widgeon grass (Ruppia maritima), slender
pondweed (Potamogeton pusillus). Seemore informa
tion on confusing species (p. 51).

39

low to medium salinity



SAV: SAGO PONDWEED
Stuckenia pectinata
(formerly Potamogeton pedinatus)
Family: Potamogetonaceae

40

Native to Chesapeake Bay

Recognition: Sagopondwced's threadlike leaves are
3 to 10 cm longand 0.5 to 2 mm wide.The leaves
taperto a point and are arranged in an alternatepat
tern. The sheath of leaves at the base sometimes has a

whitish pointed tip or bayonet that helps identify the
plantswhen they are not in flower. Theslenderstems
are abundantly branched, and bushy leaf clusters fan
out at the water's surface. Seeds form in clusters at

the tips of the stems. Roots are long and straightwith
slender rhizomes.

Distribution: Found throughout the United States,
South America, Europe, Africa, and Japan, sago
pondweed is widespread in Chesapeake Bay, where
itgrowsin fresh nontidal to moderately brackish
waters. In mesohaline rivers where it growsnear its
lowersalinity limit, such as the Magothy River, it
tends to be less abundant in high rainfall/low salinity
years. Itcan tolerate high alkalinity and growson
sediments thatare silty or muddy. Because of its long
rhizomes and runners, sago pondweed tolerates
strongcurrents and wave action betterthan most SAV
species.
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SAV: SAGO PONDWEED Best growth: 0-12 ppt

Reproduction: Sexual and asexual. Inearly summer,
perfectflowers that look like beads grow along a thin
terminal spike.Theflowers release pollen that floats
on the water's surface. After fertilization, seeds
developon the shaft of the spikeand remain until
fall, when theyspread into the water. Thegermina
tion rate is low, however. More commonly, asexual
reproduction occurs by two kinds of starchy tubers:
(I) tubers (calledturions) producedat the ends of
underground rhizomes and runnersor (2) tubers that
form in leaf axils and at the end of leaf shoots and

laterdrop offand sinkto the bottom. Both kindsof
tubers growsingly or in pairsand can form plants
later in spring.

Remarks: Sago pondweed isoneof the most valuable
food sources for waterfowl in North America. Many
species of ducks, geese, swans, and marsh and shore-
birds eat its seeds and tubers, which are full of nutri
ents, as well as its leaves, stems, and roots. Itgrows
well in tanks from tubers or using micropropagation.

Can be confused with: Horned pondweed (Zanni-
chellia palustiis), widgeon grass(Ruppia maritima),
slender pondweed (Potamogeton pusillus). See more
information on confusing species(p. 51).

Other names:

fennel pondweed 41



SAV: WIDGEON GRASS
Ruppia maritima
Family: Ruppiaceae

Native to Chesapeake Bay

42

Recognition: Straight, threadlike leaves are 3 to 10
cm long and 0.5 mm or less wide. Leaves have a
sheath at their base and rounded tips, and grow alter
nately alongslender, branching stems. Widgeon grass
has an extensive root system of branched, creeping
rhizomes that lack tubers. Widgeon grass grows in
two forms in Chesapeake Bay: (1) upright and highly
branched in appearance, with flowers standing sev
eral feet tall, and (2) shorter and creeping, with basal
leaves that can be present at any time of year,
although this form is the only one that may overwin
ter. When in seed, widgeon grass has singleseed
pods that form at the end of fan-shaped clusters of
short stalks.

Distribution: Widgeon grass tolerates a widerange
of salinity, from the slightly brackish upper and mid-
Bay tributaries to near seawater salinity in the lower
Bay and high salinity in salt pannes— small ponds
formed in depressions in salt marshes. Widgeon grass
has also been found in the freshwater partsofsome
estuaries and in nontidal waters. In more saline lower

Bay areas(mainly inVirginia), widgeon grass and eel
grass are the dominant SAV species. Widgeon grass is
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SAV: WIDGEON GRASS

most commonin shallow areaswith sandybottoms,
occasionally growing on soft, muddy sediments. High
wave actioncan damagethe slender stemsand leaves.

Reproduction: Sexual and asexual. Between late
spring and latesummer, twoperfect flowers emerge
enclosed in a basal sheath of leaves. The flowers
extend towards the water's surface on a stalk; pollen
released from the stamen floats on the water until it
contacts one of the extended pistils. Fertilized flowers
produce four black, oval-shaped fruits with pointed
tips. The individual fruits areat the end of stalks that
grow in clusters ofeight. Widgeon grass reproduces
asexually when newstems emerge from the root-
rhizome system.

Remarks: Widgeon grass is a valuable food for water
fowl. Insaltier water, widgeon grass oftengrows
beside eelgrass, with eelgrass morecommon in deeper
water. Widgeon grass canalso grow inditches along
roadsides and in those draining agricultural fields.

Can be confused with: Horned pondweed
(Zannichellia palustris), sago pondweed (Stuckenia
pectinata), slender pondweed (Potamogeton pusillus).
See more information on confusing species (p. 51).

Best growth:5-15 ppt

medium salinity

Other names:

ditch grass 43



SAV: EELGRASS
Zostera marina

Family: Zosteraceae 44

Native to Chesapeake Bay

Recognition: Eelgrass hasa thick, creeping rhizome,
2 to 5 cm long, with many roots and nodes spaced 1
to 3.5 cm apart. Alternate, ribbonlike leaveswith
rounded tips arise from these nodes and grow to 1.2
m longand 2 to 12 mm wide. At the base of each leaf
isa tube-shaped membranous sheath that measures 5
to 20 cm long and wider than the leaf itself. When
eelgrass grows in shallow, sandy, exposedsubstrates
the leaves are relatively smalland narrow. Plants in
deepand muddy areashave longer, wider leaves.

Distribution: Eelgrass grows along both toasts of
the United States and worldwide. The North Carolina
coast marks the southern limit of its distribution on
the East Coast and Labrador, Canada is its northern
limit. Eelgrass isone of the most abundant and per
sistent SAV species in high-salinity portions of
Chesapeake Bay and its lower tributaries; mostof it is
found from the Honga River south to the mouth of
the Bay. Along with widgeon grass, eelgrass is the
dominant SAV species in the lower Bay (mainly in
Virginia) and the coastal bays. Small, isolated popula
tionsofeelgrass havealso been found in Maryland's
Eastern Bay.
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SAV: EELGRASS

Reproduction: Sexual and asexual. Plants flower in
May and June. Each plant has both male and female
flowers (monoecious), which mature at different times
on the same plant to prevent self-fertilization.
Flowers, fertilized by drifting pollen, develop into
seed-bearing generative shoots thateventually break
off, float to the surface, and release theirseedsas they
drift. Forasexual reproduction, the rhizome grows and
elongates and turions, or winterbuds,form.

Remarks: Eelgrass is one of three true "sea grasses"
covered in this guide; the other two are widgeon grass
and shoal grass. Eelgrass is important habitat for blue
crabs, which use the beds for protective cover as
juveniles and duringsheddingand mating. It also pro
vides important habitat for the bayscallop, seahorse,
pipefish, and speckledsea trout. Eelgrass is a major
foodsourcefor brant (which almostdisappeared from
Chesapeake Bay when "wasting disease" decimated
eelgrass in the 1930s), Canada geese, widgeon,
redhead and black ducks, and green sea turtles.

Can be confused with: Wildcelery (Vallisneria
americana), shoalgrass (Halodule wrightii). Wild
celery is also called lapegrass. See more information
on confusing species(p. 52).

Best growth:15-30 ppt
medium to high salinity

Other names:

tapegrass 45



SAV: SHOAL GRASS
Halodule wrightii
Family: Cymodoceanceae 46

Not found in Chesapeake Bay; found
as far north as North Carolina coast

Recognition: Shoal grass hasgreen leaves thatgrow
in a cluster from shoots along a rhizome, with distinct
nodesspaced 0.5 to 4 cm apart and a prominent
midvein. On average, 2 to 5 roots and one leafy
shootemergefrom each node.Theleafbladesare
longand thin and can rangefrom 3.5 to 32 cm long
and 0.3 to 2.2 mm wide.The leaftip isconcaveand
btdentate, sometimes witha small central point. Its
flowers are inflorescent, all growing from a single axis.
Shoal grass produces egg-shaped fruits with dimen
sionsranging from 1.5 to 2 mm by 1.2 to 1.8 mm.

Distribution: Shoal grass can be found south from
North Carolina along the Atlantic and Gulfcoasts,
witha gap in itsdistribution in South Carolina,
Georgia, and northern Florida. It is found in the
Caribbean to temperate South America, northwest
Africa, and possibly in the Indian Ocean and the
Pacific coast of Mexico.
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pointed bidcntalc
leaf tip; mayhave a
small central point

1 mm

SAV: SHOAL GRASS

Reproduction: Sexual and asexual. Shoal grass is
dioecious, but flowering is rare. Shoalgrass can rap
idly and densely recolonize bare areas in warm
months. New shoot production probably occurs
through rhizome elongation.

Remarks: Shoalgrass can be found on a variety of
substrate types, ranging from silty mud to coarse
sand. It is a food source for sea turtles, sea urchins,
and several fish species, and shelters a diverse assem
blage of invertebratessuch as crabs and amphipods.
As many as 41 different epiphytic plants grow on
shoal grassand providean important foodsource for
certain gastropod grazers.

Can be confused with: Eelgrass (Zosicra marina),
widgeon grass (Ruppia maritima). See more informa
tion on confusing species (p. 52).

Best growth:20-35 ppt

highsalinity

Other names:

shoal weed 47



SOME CONFUSING SAV SPECIES

Identifying Confusing SAV Species

On the pages that follow, you will find addi
tional information about four groups of SAV
species in Chesapeake Bayand Mid-Atlantic
coastal waters that share similar characteristics

and can sometimes be confused with each

other.These pages include photographsand
descriptions of distinguishing characteristics
for each plant — such as leafgrowth pattern,
leaf shape, coloration, or preferred salinity
range. When used along with the multichoto
mous key (pp. 8-15), these pages should help
you differentiate the following four groups of
confusing species.

Eurasian watermilfoil (Myriophyllum spicatum)
Coontail (Ceratophyllum demersum)
Parrot feather {Myriophyllum brasiliense)

Waterweeds (Elodea spp.)
Hydrilla (Hydrilla venicillata)
Water starwort (Callitriche spp.)
Brazilian waterweed (Egeria densa)

48

Slender pondweed (Potamogeton pusillus)
Sago pondweed (Stuckenia pectinata)
Horned pondweed (Zannichellia palustris)
Widgeon grass (Ruppia maritima)

Eelgrass (Zostera marina)
Shoal grass (Halodule wrightii)
Wild celery (Vallisneria americana)
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leaf segments 1
to 3.5 cm (.4 to
1.6 in) long

feathery
leaves lose
shape out
of water;
plant has
roots

leaves 2 to 5
cm (.75 to 2
in) long

leaves are
stiff and
brittle; plant
has no root
system

9.to lO.simple leaves

S7

Eurasian Watermilfoil

Myriophyllum spicatum, p. 34

Coontail

Ceratophyllum
demersum, p. 16

grows in fresh
water; feather-like
leaf tips can emerge from
water; plant has roots

leaves 2 to

5 cm (.75 to
2 in) long

5 compound
leaves

Parrot Feather

Myriophyllum brasiliense

SOME CONFUSING SAV SPECIES

Eurasian watermilfoil (Myriophyllum spicatum)
can be confused with coontail (Ceratophyllum
demersum). It can be distinguished from coontail by
its root system (coontail lacks one), feathery, limp
leaves, and whorls of 4 to 5 compound leaves at stem
nodes instead of coontail's 9 lo 10 simple leaves.

Eurasian watermilfoil can also be confused with

parrotfeather (Myriophyllum brasiliense), a species
not included in this guide. At present, parrot feather
has not been found in Chesapeake tidal waters, but
since it is sold in aquarium and aquatic pond stores
it does have the potential to invade them, and it is
also invasive in nontidal ponds. Parrot feather can be
distinguished from Eurasian watermilfoil by itswhorls
of 5 to 6 compound leaves, but like milfoil it has
roots and loses shape out of water. It is limited to
fresh waterand can haveemergent gray-green leaf
tips.

Milfoil, coontail, parrot feather 49



SOME CONFUSING SAV SPECIES

leaves have less
prominent teeth;

plant has no tubers

whorls of 3 leaves
only

leaves have

prominent teeth;
plant has tubers

whorls of
3 to 5 leaves

^

floating cluster of
egg-shaped leaves;
below-water leaves

are threadlike

structure similar to

common waterweed
but with larger

leaves and
thicker stems

upper Vleaves
in whorls of 4 to 8

Waterweeds Hydrilla Water Brazilian

Elodea Hydrilla Starwort Waterweed
spp., p. 32 vertkillata, p. 30 Callitriche spp., p. 18 Egeria densa

Common and Nuttall's waterweeds, hydrilla,
water starwort, Brazilian waterweed 50

The two waterweeds, common (Elodea canadensis)
and Nuttall's (£. nuttallii), are hard to distinguish from
each other, and can also be mistaken for several sim
ilar species, including hydrilla(Hydrilla venicillata),
water starwort (Callitriche spp.), and Brazilian water-
weed (Egeria densa).

Hydrilla can be distinguished from the two water-
weedsby its more prominent teeth on leaf margins,
underground tubers, and leaves that grow in whorls
of 3 to 5 (leaves of waterweeds usually grow in
whorls of 3 only). Water starwort can be distin
guishedfrom the two waterweeds and from hydrilla
by leaves that grow in pairs. Brazilian waterweed has
a structure similar to two Elodea waterweeds but its
leaves are larger and stems are thicker. Brazilian
waterweed is sold in aquarium and aquatic pond
stores, sometimes under the name Anacharis. This
plant is highly invasive in the San Francisco Bay delta
and has the potential to invade low salinity
Chesapeake tidal waters.
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alternate leaves with
purplishtint; broader
than other species

alternate leaf
arragement in
bushy clusters

H'"!1"!'"'^ Iseeds in le.Lir.al

Slender Pondweed,
Potamogeton

Sago Pondweed
Stuckenia

oppositeleaf
arrangement

Horned Pondweed
Zannichellia

pusillus, p. 20 pectinata, p. 40 palustris, p. 38

SOME CONFUSING SAV SPECIES

alternate leaf
arrangement

Widgeon Grass
Ruppia

maritima, p. 42

Thethree speciesof narrow-leaved pondweeds —
slender (Potamogeton pusillus), sago (Stuckenia pecti
nata), and horned (Zannichellia palustris) — along
withwidgeon grass (Ruppia maritima), can be con
fused with each other. Luckily for the field guide user,
an initial distinction can be made between species
based on location. Only horned pondweedand slen
der pondweed share a fully overlapping distribution
area — though in at leastone area (theMagothy
River) slenderpondweed, sago pondweed, and
widgeon grass have been found growing together.

Physical attributes can also help to distinguish these
four species. Slender pondweed hasthe widest leaves
of the four, and its leaves may havea distinctive
purplish tint. Sago pondweed has leaves that grow
in bushy clusters with clearor white bayonets at the
basesof leaves. Hornedpondweedhas oppositely
arranged or whorled leaves and horned seedsthat
form in leafaxils in groups of 2 to 4 and usually dies
back before the otherspecies reach the surface.
Widgeon grass hasalternately arranged leaves, with
single seedpods thatform at the endsof fan-shaped
clusters of short stalks, and it may have green
bayonets at the bases of leaves.

Pondweeds - slender, sago, and horned,
widgeon grass 51



SOME CONFUSING SAV SPECIES

alternate leaves with
rounded tips

Eelgrass
Zostera marina, p. 44

1 mm pointed bidentate
leaf tip; may have
a small central
point

found in North
Carolina waters
and further south

basal leaves with blunt,
rounded tips, lightgreen stripe

Shoal Grass Wild Celery
Halodule wrightii, p. 46 Vallisneria americana, p. 24

Eelgrass, shoal grass, wild celery 52

Eelgrass (Zostera marina), shoal grass (Halodule
wrightii), wild celery (Vallisneria americana), and the
creepingform of widgeon grass (Ruppia maritima)
(see p. 51) have similar and sometimes confusing
characteristics. Shoalgrass is not found in
Chesapeake Bay, but mayoccur in North Carolina
waters.

Eelgrass, wildcelery, and widgeon grass have
rounded leaf tips, while shoal grass has leaves that
are pointed, bidentate, and concave. Wild celery has
a light greenstripedown the middle of its leaves,
which are broader than those of the other three. Wild
celeryalso grows in lowersalinity than eelgrass or
shoal grass, which makesit unlikely that theirdistri
butions will overlap.
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Photosynlhetic life in
Chesapeake Bayand Mid-
Atlantic coastal waters is

rich and diverse. While this

guide focuses primarily on
SAV, the pages that follow
provide information on other
plant species you might
encounter in these waters.

Some of these species can
be confused with SAV, while
others are quite differentbut
have certain characteristics

worthy of interest.
Water Chestnut Muskgrass

keep people off beaches. Water chestnut is
included in this guideso you can help
quickly identify and report any sightings. For
more information see www.dnr.state.md.us/

bay/savAvater_chestnut.htmI.

Waterchestnut(Trapa natans), for example,
belongs to the groupof Floating Aquatic
Vegetation or FAV. A noxious and invasive
plant, it can alter local ecosystems. One acre
of waterchestnut may produceenough seeds
to cover 100 acres the following year, and
can out-compete native underwater grasses.
Thefourhalf-inch spineson the plant's fruit
are sharpenoughto penetrateshoe leather
and large enough to injure waterfowl and

Several speciesof algaeare abundant in
ChesapeakeBay and Mid-Atlantic waters.
Muskgrass, for example, can be easily
mistaken for SAV. Others, such asAgardh's
red weed, are not likely to be confused with
SAV, but may be readily encountered.

OTHER SPECIES YOU MIGHT SEE

Cyanobaclcria

Blue-green algae(cyanobacteria) are unlikely
to be confused with SAV, but they are a fasci
nating group. Cyanobacteria have provided
us with the planet'soldestknown fossils —
some3.5 billion years old —and helped to
add oxygen to Earth's ancientatmosphere.
Notactuallyplantsat all, these photosyn
lhetic bacteria form long, filamentous strands
or mat-like structures. They are nowoften
associated with an overabundance of nutri

ents and low oxygen conditions in coastal
waters.

53



FAV: WATER CHESTNUT
Trapa natans
Family: Hygrocaryaceae 54

Non-native to Chesapeake Bay; invasive

Recognition: Notorious for its invasiveness and
sharpseed pods, water chestnut is classified as float
ingaquatic vegetation (FAV), not SAV. Its triangular or
diamond-shaped leaves form rosettes that float on the
water's surface. Leaves, which are 2 to 4 cm long,
havea shiny upper side and fine hairs underneath.
Leaf margins are toothed, and the petioleor leaf
stalks haveswollen portions that aid in flotation.
Threadlike submersed leaves are arranged alternately
on the lowerportions of leafstalks. Waterchestnut
can be free-floating or firmly rootedto the substrate.

Distribution: Water chestnut is found in both fresh
and brackish, slow-moving waters on fine-grained,
muddy sediments. It is presentthroughout the north
eastern United States.

Reproduction: Sexual and asexual. Plants flower in
June and July, and are pollinated by insects. Incon
spicuous white flowers have four sepals, which elon
gate and harden to form thedistinctive barbed spikes
ofthefruit. While most fruits germinate thefollowing
spring, water chestnut seed germination can occur
from seeds that are up to 12 years old. Each water
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FAV: WATER CHESTNUT

chestnut seed creates 15 to 20 rosettes, and each
rosette can generate up to 20 seeds, Asexual repro
ductioncan occur withina growing season ifan
intact rosettebreaksoff the parenlplant, but rosettes
are not able to survive through the winter.

Remarks: Water chestnut was introduced from
Eurasia in the 1800s and now occurs in many parts
of the eastern UnitedStates, clogging waterways and
outcompeting native plants. Mechanical and hand
harvesting brought water chestnut undercontrol in
rivers like the Bird,Bush, and Sassafras in Maryland
and today the plant is rare in Chesapeake Bay.
Positive identifications of water chestnut should be
reported to the Maryland Department of Natural
Resources immediately at 410-260-8630.

Other names: water caltrop 55



ALGAE: AGARDH'S RED WEED
Agardhiella spp.
Family: Champiaceae 56

Native to Chesapeake Bay

Recognition: Agardh's redweed isa coarse and
bushy alga, and its axisand branches areround. Its
branches taper at both the tip and base. Agardh's red
weed frequently bleaches to a yellow color in the
sun.

Distribution: Agardh's red weed canbe found in
coastal waters from the tropics north to Cape Cod,
includingChesapeake Bay. It occurs most often in
shallow, protected, brackish waters (above 15 ppt).

Can be confused with: False agardhiella (Gracilaria
spp.)and graceful red weed (Gracilaria spp.).These
two speciescan be distinguished from Agardh's red
weed by their lack of tapering branch bases.
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ALGAE: MUSKGRASS

Native to Chesapeake Bay

Recognition: Muskgrass can be mistaken forSAV, but
it is a multicellular alga with no true leaves, stems or
roots. Itisgreenish yellow with short, threadlike
branchesclustering at jointsalong a stemlike axis.
Leaflike structures arise from special nodes in a
whorledpattern. Muskgrass anchors to the sediment
by branching, rootlike organscalled rhizoids. Itemits
a skunky, musty odor when crushed and feelsbrittle
to the touch.

Distribution: Muskgrass occurs in fresh and brackish
waterand may be found throughout Chesapeake Bay.
Itgrows in calcium-rich water and on silty or muddy
bottoms.

Remarks: Themuskgrasses (Chara spp.) are an
important food forducks, especially when they bear
microscopic, sporelike oogonia.

Can be confused with: Brittle grass(Nitella spp.).
Another plantlike algae, brittle grass hassymmetrically
forked branches, unlike muskgrass. Coontail (Cerato
phyllum demersum) canbe distinguished from
muskgrass by its lack ofodorwhen crushed or
bruised. Itisalsopliable while muskgrass is brittle.

Chara spp. Family: Characeae
Other names: stoneworts 57



ALGAE: ENTEROMORPHA SPP.
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No Common Name

Family: Ulvaceae 58

Native to Chesapeake Bay

Recognition: Enteromorpha intestinalis, one of
the morecommonspeciesof algae, has thin, tubular,
pale green fronds. Air bubbles often appear inside
the hollow fronds. Branching mayoccur. Incross
section, Enteromorpha species are only two cells
thick.

Distribution: At least 11 species of Enteromorpha
are found throughout shallow waters ofChesapeake
Bay. f. intestinalis grows abundantly and can form
dense meadows in nutrient-rich watersin salinity
ranges from 5 ppt to full-strength sea water.

Can be confused with: Eelgrass (Zostera marina).
Eelgrass can be distinguished from Enteromorpha by
its darker green colorand multiple leaves pershoot.
Certain species of Enteromorpha may resemble
fragments of sea lettuce(Ulva lactuca). Some
researchers, in fact, havearguedthat the genus
Enteromorpha and the genus Ulva are one and the
same.See forexample: www.mbari.org/staff/conn/
botany/greens/ram/classification.htm.
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ALGAE: FALSE AGARDHIELLA

Native to Chesapeake Bay

Recognition: False agardhiella isa highly branched
red alga with branches that taper at the tips. It isoften
found floating freely in large clumpsover shallow,
muddy bottoms.

Distribution: False agardhiella iscommon southof
Cape Cod and is likely to be found in Chesapeake
Bay. Another species of algae in this genus, the grace
ful red weed, can tolerate more brackish water (15
ppt and above)but is morecommonlyfound north of
Cape Cod.

Can be confused with: Agardh's red weed
(Agardhiella spp.). Agardh's red weed can be distin
guished from false agardhiella by its branches that
taper at both the tip and base.

Gracilaria spp.
Family: Solieriaceae 59



ALGAE: SEA LETTUCE
Ulva lactuca

Family: Ulvaceae 60

Native to Chesapeake Bay

Recognition: Sea lettuceresembles leaves of wilted
green lettuce. Thin and crinkly, it usually grows in a
largemass. Leaf cross-sections are one cell thick.

Description: Commonly referred toas seaweed, sea
lettucegrows in brackish to high-salinity water
throughout ChesapeakeBay (5 ppt lo full-strength sea
water), especially in nutrient-rich waters. Sea lettuce
attaches to rocks, pilings, and other substrates. Itcan
also be free-floating and maywashashore in large
drifts after storms.

Remarks: When abundant, sea lettuce can smother
SAV.
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BLUE-GREENS AND BLOOMS

Blue-greens (cyanobacteria) and blooms

If you find yourself surrounded by clumps of black
and green scum or strangely colored water(brown,
red,green, or blue-green), youcould be witnessing a
bloom of cyanobacteria or phytoplankton. In Chesa
peake Bay and itstributaries, blooms tend lo occur in
the spring andsummer. Asblooms dieoff anddecom
pose, they can severely reducethe oxygen available
to living resources, and some species can release
harmful toxins.

Phytoplankton, suchas diatoms or dinoflagellates,
are not visibleto the nakedeye but will discolor the
waterwhen they bloom at highdensity. Prorocentrum
minimum or Karlodinium micrumare two species of
dinoflagellate that commonly occur in Chesapeake
Bay. For more information on harmful algal blooms
(HABs) see www.dnr.state.md.us/bay/hab/or
www.whoi.edu/redtide/.

Many speciesof cyanobacteria, in contrast, grow in
coloniesor chainsthatcan resemble speciesof
macroalgae. This is why cyanobacteria are also called
blue-green algae, even though theyarebacteria —
not algae at all. Below are several species of cyano
bacteria that you might find in Chesapeake Bay. For

Cyanobacteria 61



BLUE-GREENS AND BLOOMS
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Cyanobacteria 62

more information see: www.dnr.state.md.us/bay/
cblife/algae/cyano/index.html

Anabaena spp.: These species can be found in fresh
water, predominantly in the Potomac (above Indian
Head) and in the upper Bay. These are filamentous
cyanobacteria, capable of nitrogen fixation.
Anabaena can producetoxins that maycause skin
irritations or nausea and can impart noxious odors
and disagreeable tastes to the water.

Microcystis aeruginosa: Found in fresh water, pre
dominantly in the Potomac (above Indian Head)and
in the upper Bay. Comprised of small cells embedded
in a gelatinous matrix, cells 3 to 4.5 micrometers
in diameter. During heavy blooms, the water may
appear like blue-green paint billowing near the sur
face. Somestrains of Microcystis may produce toxins
reported to cause health problems for animals that
drink the water, as well as minor skin irritation and
gastrointestinal discomfort in humans.

Oscillatoria: Occurs in moderate salinity to fresh
water in the mesohaline area of the Bayand the
Potomac.A very small filament (0.6 lo 1.0 microme
ters), in streams thisalgae looks almost black in
appearance.
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Why is SAV Important?

• Underwater grasses (submerged aquatic
vegetation or SAV) shelter spawning fish
and shellfish and their offspring, such as
juvenile blue crabs.

• Their seedsand tubers provide the primary
foodsourcefor manywaterfowl that over
winter on the Chesapeake and coastal
bays.

• Clams, oysters, and other filter-feeding
organisms use decaying bitsof underwater
grasses for food.

• Underwater grasses help keepthe water
clean by trapping sedimentand absorbing
nutrients that can lead to algae overgrowth,
cloudy water, and lowdissolved oxygen —
including so-called "dead zones" where
fish and plantscannot live.

• Plants produce oxygen and convert car
bon, nitrogen, and phosphorus intoorganic
matter that living things can use forenergy
and growth.

• Beds of SAV slow water currents and

reduce the force of waves, which protects
againstshoreline erosion.

• SAV helps lo anchor the substrate soother
organisms can grow and colonize.

SAV Habitat Requirements

Because SAV requires light for photosynthe
sis, itgrows in shallow areaswhere sufficient

CONSERVING AND RESTORING SAV

light can penetrate the water. Inthe Chesa
peakeBay region, this normally means water
that is less than 6 feet (2 meters) deep at low
tide.Certain speciesof SAV can tolerate
lower light levels, allowing them to grow in
deeper wateror incloudy or muddy
conditions.

Scientific studies have identified specific
components in the watercolumn that
reduce the amount of light reaching the
plants.These include total suspended
solids, algae (measured as chlorophyll a),
dissolved inorganic nitrogen, and dissolved
inorganic phosphorus. Threshold levels for
these components and other water quality
parameters that must be met forSAV to
grow have been setbythe Environmental
ProtectionAgency's Chesapeake Bay
Program. These parameters, called "SAV
habitat requirements," can be found on the
Chesapeake Bay Program web site at:
www.chesapeakebay.net/pubs/sav/index.
html.

63



CONSERVING AND RESTORING SAV 64

Charting SAV in the Bay

^ -

-

Aerial photographic surveys of Chesapeake
Bay and nearby coastal waters have
measured the abundance and distribution

of SAV in the region since the early1970s.
Thesesurveys, conducted by theVirginia
Institute of Marine Science(VIMS) along
with various partners, have helped to
developdata that can be used to monitor
year-to-year changesand to gauge the
success of SAV restoration efforts in the

Bay.

Submerged Aquatic Vegetation in Chesapeake Bay

n
. Appromximaleearly 20th-century

levels before 1070s die-of! (current

restorationgoal set at nearly 75,000
hectares 1185,000 acresl)

dUDOj
nfl

<i*70» nMiwtfuiwnnnnmomiiwwimuwrmrwroirmmoo2001700270032001

Source: Adapted from the Chesapeake Bay Program and Moore et al. (2004).

From May to November each year, theseaerial
surveysphotograph about 240,000 hectaresof
Chesapeake Bay. The flight lines are positioned
to include all areas known to have SAV, as
well as mostareas less than two meters deep
in the middle and upper zones of the Bay,
whereSAV could grow. From 1995-2004, SAV
coverage has averaged about 28,000 hectares.

The chart above summarizes the results of the

annual survey and shows the total hectares of

SAV in Chesapeake Bay from 1984-2004. The
Chesapeake 2000 agreement set a restoration
goal of nearly 75,000 hectares (185,000 acres)
of SAV coverage by the year2010. Even at a
two-decade high in 2002 (36,283 hectares),
SAV coverage accounted for only 48 percent
of the 2010 restoration goal.

You can follow the trends in SAV recovery in
Chesapeake Bay and find updated information
each year at www.vims.edu/bio/sav/index.html.
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Saving SAV

SAV populations in Chesapeake Bay have
been declining for the last 200 years, but the
mostwidespread and drasticdecline
occurred in the late 1960s and early 1970s.
That decline continued through the mid-
1980s, and then SAV coverage slowly began
to increase. Theincrease remained fairly
steady through 1993, but has fluctuated
since, generally going up in years with low
precipitation due to betterwaterquality, and
down in high-flow years due to worse water
quality. For example, 2003, a high-flow year.

saw a 30 percent drop in SAV from the rela
tive high seen in 2002, a year of low flow.
(See: www.chesapeakebay.net/status.cfm?
sid =88.)

Thegeneral decline of SAV is linked to
degraded water qualitycaused by develop
ment, storms, runoff, and pollution from
excess nutrients entering the Bay from
sewage plants, farms, fossil fuel combus
tion, and fertilized lawns. Although
scientists and resource managers generally
agree that reduced light penetration associ
ated with human population growth and

CONSERVING AND RESTORING SAV

development is the main cause of wide
spread SAV loss, the remaining populations
are also at risk from hydraulic dredges used
to harvest clams, scarringand damage from
boat propellers, and other human disrup
tions. A variety of efforts are underwayto
conserve and restore SAV, including the
following:

• Improving waterquality by reducingnutri
ent pollution, especially the amount of
nilrogen and phosphorus reaching ihe Bay.

• Reducing manmadephysical disturbances
in shallow, nearshore waters where SAV
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CONSERVING AND RESTORING SAV

grows, through improved education and
regulations, such as teaching boaters how
to avoid harming plantswith propellers and
prohibiting clamharvesting in SAV beds.

• Reseeding SAV to supplement natural
recolonization, an effort that has already
restored limited amounts of SAV habitat.
Most important, however, is maintaining
existing SAV populations, since this is the
key to increasingthe area of SAV in the
Bay.

A good source of additional informationon
techniques for conservingand restoringSAV
is Guidelines for Conservation and

Restoration ofSeagrass in the UnitedStates
and Adjacent Waters by Fonsecaand others.
For details on this book and other useful

information,see References (p. 73).

What You Can Do to Conserve SAV

• Reduce the amount of fertilizers applied to yards.

• Plant native vegetation suited to yoursoil, moisture, and
climate conditions.

• Ifyou need to fertilize, follow all directions carefully;
never apply before storms.

• Reduce shoreline erosion by planting appropriate
shoreline vegetation.

• Ifyou have access to shallow-water areas, volunteer to
survey SAV in your area.

• When boating, avoid disturbing SAV beds. Propellers
may tear rooted vegetation out of bottom sediments.

• Ifyou own waterfront property, avoid using herbicides
that may harm delicate SAV plants.

The U.S. Fishand WildlifeService supplied the lips
above. Formore informationsee the Chesapeake Bay
Field Office websiteat www.fws.gov/chesapeakebay/
CBSAV/HTM.
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To help pinpoint the SAV
species you find in and around
Chesapeake Bay, these maps
chartpotential habitatby salinity
range. Maps showsalinity
ranges in red where each
species grows best (see charts
on pp. 6-7 for full growth
range). Salinity can vary from
yearto year, and plant growth
alsodepends on other factors.
For up-to-date maps of actual
grassdistribution, visit the web
at www.vims.edu/bio/sav/

groundsurveymaps.html.
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asexual reproduction —expansionof the leaves,
stems, roots, and rhizomes of the plani by cell
division

adventitious — developing in an irregular or
uncharacteristic position, especially in reference
to buds and roots

alternale — leavesnot opposite to each other but
arranged singly along a stem

annual — a plan! thai completes its lifecycle in
one year

antherida — male sexual part in algae

axil — angle usually formed by a leafor petiole
with the stem from which it arises

axillary — in or associated wiih the axil

basal — al the base or bottom of a plant

bisexual —a perfect flower (bothstamensand
pistil)

bract — modified leaf associated with, but not
part of, a flower

bulbils— vegetative (asexual) bud producedat
stem nodes in algae

calcareous—with a highconcentration of cal
cium carbonate

GLOSSARY

cuticle —protective, waterproof, waxylayercov
eringplant surfaces

dioecious— male and female flowers occurring
on separate plants

entire — without visible teelh or divisions (refers
m leal margins)

eutrophic — containing a high concentration of
nutrients; particularly nitrogen and phosphorus

fibrous — composedof or resembling fibers

filiform — threadlike

frond — leaflike thallus

hydroid— highly branched, colonialgroup of
invertebraleorganisms, closely related lo sea
anemones

hypanthium— an enlarged or developedflower
receptacle

imperfect flowers — having pistils and stamens
on separate flowers

inflorescence — ihe entire flower cluster

invertebrate — animal without a backbone, such
as insects and worms

lanceolate— shaped likea lance or arrowhead

lateral — on the sides

linear— longand narrowwilh parallel sides

meristem — embryonic plani tissue that is
actively dividing, such as is found at the tip of
stems and rools

monoecious — male and female flowers occur

ring on the same plant

node — positions on upper stems, usually bearing
leaves, or on lower stems, usually bearing rools

obovate — egg-shaped, with the broaderend
above the middle (refers to leaves)

oogonia — the sex organ of some algae and fungi
that contains female gametes (oospores)

opposite — leaves arranged directly across from
one another along a stem

ovoid — solid, wilh an egg-shape

peduncle — flower stalk

perennial — a plant living more than two years

perfect flower — having both stamens and pistil
(bisexual)

perianlh — petalsand sepals together

petals— inner leavesof a flower
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GLOSSARY

petiole— ihe lowerstalkof a leaf

pinnate — compound leaves arranged on both
sides of a common axis, as in a feather

pistil— seed-bearing organ of a femaleflower

pistillate —containingpistils

pollen — reproductive grains contained in sta
mens (male)

ppt — partsper thousand (the unilsof measure
for salinity)

rachis— main axis of a leaf or spike

rhizoids—slender, root-like organs

rhizome — lowerhorizontal stemseilherpros
trateon sedimentsurfaceor buried;usually with
roots and new shoots at stem nodes and curving
upward at the ends

rosette — circular cluster of leaves or other struc

tures

runners — branches off buried rhizomes; usually
with tubers produced ai the end

sepals — the outer leaves of a flower

serrated — having visible sharp teeth (refersto
leaf margins)

sheath — enveloping lower parts of leaves

spathe — a large bract enclosing a flower or
group of flowers

spike — a largegroup of flowers on an elongated
axis

stamen — male organ of a flower, composed of a
slender stalk (filament) wilh a pollen-bearing
anther at the end

staminate — conlaining stamens

stipule — sheathor appendage (usually in pairs)
at Ihe base oi a leaf or its petiole

stolon — prostrate (lying flat on the ground),
slender, aboveground stem producing new plants
at nodes

stomata — openings on Ihe epidermis of a leaf or
stem throughwhich water vapor moves out of the
plan!and carbon dioxidemoves in

72

tendril —a slender, clasping, or twining out
growth

terminal — at the tips or end

truncate — with the base or tip transversely
straight as if cut off

tubers — vegetative(asexual) buds (buried in the
sediment) usually forming at the ends of runners;
capable of remaining dormant before developing
into new plants

turions — vegetative(asexual) buds usually
formed in the leafaxilsor stem tips; capable of
remainingdormantbeforedeveloping into new
plants

undulated — having a wavymarginor surface

vegetative reproduction — see asexual
reproduction

whorl — a circle of 3 or more branches, leaves or
flower stalks arising from the same node
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Inches

Metric Units
SQUARE MEASURE

100 sq. millimeters _ 1 sq. centimeter
100 sq. centimeter = 1 sq. decimeter
too sq. decimeter m 1 sq. meter
100 sq. meters • 1 sq. decameter
100 sq. decameters = 1 sq. hectometer
100 sq. hectometers

=
1 sq. kilometer

METRIC UNITS

10 millimeters _ 1 centimeter
10 centimeters = 1 decimeter
10 decimeter m 1 meter
10 meters m 1 decameter
10 decameter = 1 hectometer

10 hectometer
=

1 kilometer .

LIQUID MEASURE

10 milliliters a 1 centiliter
10 centiliters = 1 deciliter
10 deciliters = 1 liter
10 liters 1 hectoliter

Centimeters

1 , 12 , |3 8

Metric Conversion Chart
LENGTH

Length Multiply by To find

inches 2.S4 centimeters

feet 30.48 centimeters
yards 0.91 meters

miles 1.61 kilometers

AREA

square inches 6.45 sq. centimeters
square feet 0.09 sq. meters
square yards 0.8 sq. meters
square miles 2.6 sq. kilometers
acres 0.4 hectares

VOLUME

teaspoons 5 milliliters
tablespoons 15 milliliters
cubic inches 16 milliliters
fluid ounce 30 milliliters
cups 0.24 liters
pints 0.47 liters

quarts 0.95 liters
gallons 0.38 liters

10, 11 12 13, 14, 15 H6 17 18 19


